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 Introduction 
 Total knee arthroplasties (TKAs) or total knee replace-
ments (TKRs) are on the increase, with more than 
600,000 surgeries   completed annually in the United 
States ( American Academy of Orthopaedic Surgeons, 
2016 ). The number of hip arthroplasties (THA) has also 
increased, with more than 300,000 surgeries performed 
annually ( Dotinga, 2015 ). These surgeries are generally 
performed for patients suffering from osteoarthritis, os-
teoarthrosis, osteonecrosis, or rheumatoid arthritis 
( Parker, 2011 ). 

 Patients recovering from TKAs, Birmingham hip re-
surfacing (BHR) or THA, and shoulder replacements or 
rotator cuff surgeries can be negatively impacted and 
their recovery complicated by experiencing severe pain, 
as well as a fear of anesthesia and discomfort ( Antall & 
Kresevic, 2004 ;  Eisenman & Cohen, 1995 ;  Engwall & 
Duppils, 2009 ;  Ignacio, Fai, Hui, Marie, & Goy, 2012 ; 

   BACKGROUND:       Music therapy (MT) research has dem-
onstrated positive effects on fatigue, depressed mood, 
anxiety, and pain in perioperative care areas. However, there 
has been limited research on the effects of MT for surgical 
patients on orthopaedic units. 
   PURPOSE:     The purpose of this study was to understand 
the impact of MT sessions on post-elective orthopaedic sur-
gery patients’ pain, mood, nausea, anxiety, use of narcotics 
and antiemetics, and length of stay. 
   METHODS:     This was a randomized controlled study with 
an experimental arm (MT sessions) and a control arm 
(standard medical care). Patients received MT within 24 
hours of admission to the unit, as well as every day of their 
stay. Same-day pre- and postdata were collected 30 minutes 
apart for both arms, including patient self-reported mood, 
pain, anxiety, and nausea. Use of medications and length of 
stay were gleaned from the electronic medical record. 
   RESULTS:     Data were obtained for 163 patients, age 60.5 
 ±  11.1 years, 56% of whom were male. Joints targeted 
by surgeries were hips (54%), knees (42%), and shoulders 
(4%). There were signifi cantly greater changes favoring the 
MT group on Day 1 (pain, anxiety, and mood), Day 2 (pain, 
anxiety, mood, and nausea), and Day 3 (pain, anxiety, and 
mood). Among participants with a pre–pain score of 2 or 
more on Day 1, a decrease of at least 2 points was noted in 
36% of the MT group and 10% of the control group ( P   <  
.001). Overall, 73% of MT patients versus 41% of control 
patients reported improved pain ( P   <  .001). No signifi cant 
between-group differences in medications or length of stay 
were noted. 
   CONCLUSIONS:     We observed greater same-day improve-
ments of pain, emotional status, and nausea with MT 
sessions, compared to usual care, in patients hospitalized 
after elective orthopaedic surgeries. Effects on narcotic 
and antiemetic usage, as well as length of stay, were not 
observed. More research needs to be conducted to better 
understand the benefi ts of MT pre- and post-elective ortho-
paedic surgery.   
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 Lukas, 2004 ;  Simcock et al., 2008 ). Attempting to de-
crease this pain can also help to decrease the patient’s 
length of stay and recovery time while promoting pa-
tient satisfaction ( Antall & Kresevic, 2004 ;  Easter et al., 
2010 ;  Lin, 2011 ;  Simcock et al., 2008 ). Utilizing a variety 
of nonpharmacologic techniques such as music, pro-
gressive muscle relaxation, massage, Reiki, art, imagery, 
meditation, relaxation therapy, and rhythmic breathing 
can be effective in addressing the physical and psycho-
logical aspects of pain and anxiety ( Cepeda, Carr, Lau, & 
Alvarez, 2006 ;  Engwall & Duppils, 2009 ;  Evans, 2002 ; 
 Horrigan, 2013 ;  Lin, 2011 ;  Parker, 2011 ;  Pellino et al., 
2005 ). These techniques are also benefi cial in decreas-
ing anxiety and pain, while increasing coping skills in 
patients post-TKA ( Parker, 2011 ;  Pellino et al., 2005 ). 

 Using music, guided imagery, and other complemen-
tary therapies may be helpful in not only decreasing 
pain but also decreasing the risk of sedation and confu-
sion and other common side effects of pain medication, 
especially in elderly patients ( Antall & Kresevic, 2004 ; 
 Evans, 2002 ). They also may help to increase comfort 
and the ability to participate in physical therapy sooner, 
while decreasing the risk of complications, ( Antall & 
Kresevic, 2004 ). Recorded music interventions have 
also been found to decrease respirations, heart rate, de-
pression, anxiety, and the overall emotional burden in 
hospitalized patients ( Phipps, Carroll, & Tsiantoulas, 
2010 ). Using music in a therapeutic manner can be es-
pecially helpful in decreasing the anxiety and stress as-
sociated with being hospitalized, and it has been sug-
gested that it is also a cost-effective, minimally invasive 
intervention for addressing pain, anxiety, and coping 
( Easter et al., 2010 ;  Eckhouse et al., 2014 ;  Gallagher, 
Lagman, Walsh, Davis, & Legrand, 2006 ;  Lukas, 2004 ). 

 The use of music prior to various outpatient surger-
ies improved vital signs and decreased preoperative 
anxiety ( Ni, Tsai, Lee, Kao, & Chen, 2011 ). Playing 
music during and after surgery has resulted in decreased 
pain, anxiety, and stress for patients, as well as the use 
of sedation and analgesia during surgery and narcotics 
after surgery ( Eisenman & Cohen, 1995 ;  Engwall & 
Duppils, 2009 ;  Evans, 2002 ;  Nilsson, Rawal, & Unosson, 
2003 ;  Simcock et al., 2008 ). The effect of music was pos-
itive when utilizing both general anesthesia and re-
gional anesthesia ( Eisenman & Cohen, 1995 ;  Nilsson 
et al., 2003 ;  Simcock et al., 2008 ). Music has also been 
found to be effective during and after surgery, as well as 
prior to ambulation in decreasing postsurgical pain 
( Good et al., 2001 ;  Nilsson, Rawal, & Unosson, 2003 ). 

 Common music therapy (MT) interventions/goals to 
address pre- and postoperative anxiety and pain have 
included active music making and listening to live or 
recorded music ( Bradt, Dileo, & Shim, 2013 ;  MacDonald 
et al., 2003 ). Several studies have utilized patient-
preferred music and found it to be effective, while other 
studies have utilized researcher-chosen music ( Bradt 
et al., 2013 ;  Eisenman & Cohen, 1995 ;  Lin, 2011 ; 
 MacDonald et al., 2003 ). 

  Simcock et al. (2008)  asked patients scheduled for 
TKA or THA to choose three CDs that would be played 
throughout their surgeries. Results demonstrated de-
creased anxiety and pain when music was used during 
and after surgery, as well as decreased physiologic stress 

and stress hormones ( Simcock et al., 2008 ). Music-
focused relaxation has also been found to be helpful in 
decreasing the anxiety of patients receiving orthopaedic 
care ( Eckhouse et al., 2014 ).  Allred, Byers, and Sole 
(2010)  investigated the use of music listening before and 
after the fi rst ambulation post-TKA. They found statisti-
cally signifi cant lower anxiety and pain over time and 
suggested that listening to music could help limit the 
adverse effects of opioid medications ( Allred et al., 
2010 ).  Lin (2011)  found that relaxation therapy was 
helpful in decreasing pain severity while promoting 
sleep and relaxation in patients who received total joint 
replacements. Listening to music before, during, and 
after orthopaedic surgery resulted in improved anxiety 
and pain management ( Lukas, 2004 ). 

 While several studies have been published regarding 
the use of music, there are limited evidence-based stud-
ies of the utilization of MT with patients post-elective 
orthopaedic surgery. MT is the utilization of music in-
terventions by a board-certifi ed music therapist within 
a therapeutic relationship with a patient to accomplish 
individualized and specifi c goals ( American Music 
Therapy Association, 2005 ). The main goal of this study 
was to understand the impact of MT sessions on pa-
tients’ experiences post-elective orthopaedic surgery 
compared to usual care alone. It was hypothesized that 
MT would have a positive effect on patients’ self-
reported scores of pain, anxiety, mood, and nausea. It 
was also hypothesized that participation in MT would 
have a positive effect on length of stay and the use of 
narcotics and antiemetics.   

 Methods  

 SUBJECTS 
 This study was approved, and a waiver of written in-
formed consent was granted by the institutional review 
board at The Cleveland Clinic. All procedures followed 
were in accordance with the Helsinki Declaration of 
1964 and its later amendments or comparable ethical 
standards ( World Medical Association, 2016 ). Patients 
who were to receive elective orthopaedic surgery were 
recruited by the Pre-Admission Testing nurses (PATs) 
when they arrived at the hospital for their preadmission 
testing. Only those patients who were to be admitted to 
the orthopaedic unit at Euclid Hospital postsurgery 
were eligible for the study. Subjects also had to be at 
least 18 years old; cognitively able to consent to partici-
pate; and able to speak, read, and write English. Patients 
who ended up sharing a semiprivate room with another 
patient already participating in the study were excluded 
from participation. Nonelective orthopaedic surgical 
patients, those who did not have their testing done at 
Euclid Hospital, those whose surgeries were moved to 
another hospital, and patients on isolation or contact 
precautions were also excluded. 

 Informed consent was obtained by the PATs during 
preadmission testing, or by the Surgery Center nurse or 
a Research Assistant on the day of surgery (for those 
patients who were not ready to consent during pread-
mission testing). Patients who agreed to participate 
were randomly assigned to either the MT (experimental) 
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arm or the control arm of the study through the use of a 
computerized block randomization table. Block rand-
omization was utilized to maintain balance between the 
two arms in the study, and it was based on the subject’s 
data and time of consent. Allocation concealment was 
utilized, and the information was kept on a secure pass-
word protected drive. Only the PI on the study knew the 
order of randomization. Patients did not know to which 
group they had been assigned until after their surgeries, 
and study staff did not know until they received the 
schedule at the beginning of each week. 

 Once the patients reached the 27-bed unit, after sur-
gery it was determined whether they were eligible to re-
main in the study. Patients participating in the study 
were assigned a private room whenever possible, or they 
were the only patients enrolled in the study in a semipri-
vate room. If the patient was assigned to the room of 
another patient who was already participating in the 
study, the newly arrived patient was excluded. If two pa-
tients from the MT arm were moved into a semiprivate 
room, the patient who was involved in the study the 
least amount of time was excluded unless the music 
therapist was able to see one patient while the other was 
out of the room and vice versa.   

 SESSIONS/PROCEDURES 
 Patients enrolled in the experimental arm of the study 
received an MT session every day of their hospitaliza-
tion, with the fi rst session occurring within the fi rst 24 
hours of admission to the orthopaedic unit or approved 
overfl ow unit. This was based on the time of the nurse’s 
fi rst note when admitting the patient to the unit. If the 
fi rst session did not occur within this timeframe, the pa-
tient was removed from the study. If a patient declined 
to participate in an MT session, he or she was offered a 
session at another time that day. If a patient declined 
twice in 1 day, the music therapist returned the follow-
ing day. This process continued throughout the patient’s 
admission. The total number of MT sessions during 
each patient’s hospitalization was recorded. 

 The MT sessions involved assessment and MT inter-
ventions. The board-certifi ed music therapists collab-
orated with the patients to determine individualized 
goals for the session and also provided individualized 
interventions to address these goals. The patient had 
input regarding the types of interventions he or she 
wished to engage in during the session. MT methods 
used were receptive/listening, re-creative, composi-
tion, or improvization ( Bruscia, 2014 ). These included 
such things as the patient choosing songs and then lis-
tening to live music performed by the music therapist; 
or the patient engaging in the session by playing or 
improvising on instruments, singing, discussing song 
lyrics, reminiscing/sharing memories, and/or partici-
pating in music-assisted relaxation techniques such as 
breathing, progressive muscle relaxation, and im-
agery. Multiple goals were addressed in some sessions, 
and multiple interventions could also be utilized 
within one session. MT sessions lasted approximately 
30 minutes. 

 Patients in the control arm did not receive MT ses-
sions; however, they were provided with usual care post-
elective orthopaedic surgery. A research assistant or an 

investigator on the study, other than the music thera-
pists who provided MT sessions, visited these patients 
daily and asked them to complete the mood, pain, nau-
sea, and anxiety instruments. The fi rst set of data was 
collected, and then the second set of data was collected 
30 minutes later (the same length of time as a typical 
MT session).   

 DATA COLLECTED 
 Patient information included age, gender, race/ethnic-
ity, diagnosis, type of surgery, comorbidities, and length 
of stay. Symptom severity measures were administered 
before and after MT interventions (pain, anxiety, nau-
sea, and mood) by a research assistant or an investiga-
tor on the study, other than the music therapists who 
provided the MT sessions, via the use of an iPad. These 
individuals were not blinded to the intervention. The 
iPad was connected with the Cleveland Clinic secured 
network and the data were directly uploaded into a 
REDCap database. REDCap is a secure, web application 
designed to support data capture for research studies, 
providing user-friendly web-based case report forms, 
real-time data entry validation (e.g., for data types and 
range checks), audit trails, and a de-identifi ed data ex-
port mechanism to common statistical packages such 
SPSS, SAS, Stata, and R/S-Plus ( Harris et al., 2009 ). The 
system is protected behind a log-in and Secure Sockets 
Layer (SSL) encryption. 

 Four patient-reported variables were scored before 
and after the 30-minute time period, three on a 0-10 
point numeric rating scale (pain, anxiety, and nausea), 
and mood on a 0-4 point scale based on the Rogers 
Happy/Sad Faces Assessment Tool ( Rogers, 1981 ). For 
all of these scales, higher scores represent worse results. 

 Data collected from the inpatient pharmacy included 
for narcotic and antiemetic medications, name and dos-
age of medications used during hospitalization, the 
number of tablets and doses given, and whether or not 
the patient was on the medications prior to hospitaliza-
tion. These data were matched with the data in the elec-
tronic medical record as to the date, time, and dosages 
of narcotics and antiemetics given throughout the pa-
tient’s hospitalization. All medication-related data were 
entered into the REDCap database   

 STATISTICAL CONSIDERATIONS 
 A G*Power analysis for medium effect size indicated 
that 79 patients were needed in each arm to achieve 
the needed power. Allowing for attrition of approxi-
mately 20% in each arm, it was estimated that a sam-
ple of 200 would allow for suffi cient power for statisti-
cal analysis. Therefore, 200 patients were recruited for 
the study.   

 STATISTICAL METHODS 
 Categorical factors were summarized using frequencies 
and percentages, while continuous measures were de-
scribed using means and standard deviations for nor-
mally distributed variables and medians and quartiles 
for nonnormally distributed measures. For compari-
sons of patient characteristics, two-sample  t  tests, 
Pearson’s chi-square tests, and Fisher’s exact tests were 
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used as appropriate. For comparisons of groups on 
outcomes within day, similar tests were used. To com-
pare groups on patient-level outcomes including medi-
cation use and length of stay, linear models were fi t. To 
compare groups on changes in scores across days, lin-
ear mixed effect models were fi t. An interaction between 
day and group was introduced, but was not signifi cant 
in any of the models, and was removed. Mean differ-
ences between groups across days with 95% confi dence 
intervals were calculated with as were mean differences. 
For the success measure of improvement or mainte-
nance of a score of 0, logistic regression models with 
generalized estimating equations were fi t. As above, an 
interaction between group and day was considered, but 
found to be non-signifi cant and removed. Results from 
the logistic regression model are presented as predicted 
probabilities, and comparisons between groups are pre-
sented as odds ratios with 95% confi dence intervals. 
Analyses were performed using SAS software (version 
9.4; SAS, Cary, NC).    

 Results  

 PATIENT SAMPLE 
 A total of 292 patients were approached, 200 were en-
rolled in the study, 91 did not consent to participate, and 
one was ineligible. Reasons for exclusion are listed in 
 Figure 1 . Data were available for 164 patients. One pa-
tient who failed to complete any information for the 
study was excluded, leaving 163 patients: 79 in the 
control group and 84 in the experimental group 
(see  Figure 1 ).  

  Table 1  shows descriptive summaries of patient de-
mographic factors. No signifi cant between-group differ-
ences at baseline were observed. For sake of ease, type 
of surgery was listed as knees, hips, or shoulders 
(see  Table 1 ). However, there were different types of sur-
geries performed for each of these. For instance, knees 
included TKAs, TKRs, partial knee replacements, and 
conversion of unilateral to TKA. Hips included BHR, 
arthroscopy, hip revisions, total hip replacements, and a 
left revision of the femoral component-Birmingham. 
Shoulders included total shoulder arthroscopies and 
total shoulder replacements.    

 MUSIC THERAPY SESSIONS 
 Twenty-three different goals were addressed during the 
MT sessions, with multiple goals often addressed during 
the same session. Goals were individualized for each 
patient based on patients’ needs, with the most fre-
quently used goals addressing relaxation (27%), pain 
(22%), self/emotional expression (19%), anxiety (9%), 
support (4%), mood (4%), nausea (3%), coping (2%), 
reminiscence/memory sharing (2%), and spirituality 
(1%). All remaining goals were addressed in less than 
1% of sessions. Eighteen different interventions were 
used during the sessions, with multiple interventions 
used in the majority. 

 The most frequent interventions utilized were music 
listening—live or recorded (30%); support/validation 
(24%); song choices (13%); instrument playing and/or 
instrumental improvization (7%); lyric and/or music 
discussion/analysis (7%), singing (6%); music-assisted 
relaxation—rhythmic breathing, progressive muscle 
relaxation and/or imagery (5%), and reminiscence/memory 

 FIGURE 1.   Enrollment fl ow diagram. 
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sharing (4%). All other interventions were 
utilized in 1% of sessions or less. When looking at the 
interventions in terms of Bruscia’s four methods, they 
break down as follows: receptive/listening (61%), re-
creative (12%), improvisation (1%), and composition 
(0%). In addition, 26% of interventions included, for 
example, verbal processing, therapeutic use of self, sup-
port and validation, and affi rmation. 

 Following evaluation of length of stay, adequate data 
existed only through day 3, so later follow-up measure-
ments were truncated at this point. Minimal clinically 
important differences (MCIDs) of at least 2 points on 
pain, nausea, and anxiety, and at least 1 in mood were 
calculated among patients with baseline levels that were 
at least as large as the MCID. Thus, for example, pa-
tients with a pain score of 1 pretherapy were not in-
cluded in the MCID calculation because a 2-point de-
crease was not possible. Success was also evaluated 
using improvement from baseline or maintaining a 
score of 0 as a success.   

 OUTCOMES 
  Table 2  shows the distribution of follow-up days by 
group. By Day 3, about 60% of patients were lost to 
follow-up due to discharge.  Table 3  shows summaries of 
patient-level outcomes. Summaries of total antiemetic 
use and length of stay were very similar across groups. 
For total narcotic use, although median levels were 
higher in the experimental group, quartiles were quite 
similar across groups.   

  Tables 4A ,  4B , and  4C  show the outcomes by day. 
At Day 1, signifi cantly better outcomes were seen in 
pain, anxiety, and mood among the experimental 
group compared with the control group. This was a 
consistent fi nding based on change scores, percent-
age of patients reaching MCID, or percentage of pa-
tients exhibiting improvement. At Day 2, all measures 
showed signifi cantly greater changes in the experi-
mental group, while at Day 3, all measures except 
nausea saw greater improvements in the experimen-
tal group.    

  Table 5  shows the comparisons of raw survey score 
changes pre- to post    across all days. Those in the con-
trol group saw on average a 0.25 point improvement in 
their pain score, while those in the experimental group 
had their pain improve on average by more than 1.25 
points (mean difference 1.03,  p   <  .001). Anxiety and 
mood saw similar mean changes in terms of signifi -
cance, while the change in nausea was smaller, yet still 
signifi cant at the 0.05 level ( p   =  .044). Analysis of the 
improvement score for each survey yielded similar fi nd-
ings. For pain, 41% of control patients reported an im-
provement in pain pre- to posttherapy, as compared 
with 73% of experimental patients. This corresponds to 
an odds ratio of 3.8 ( p   <  .001). As above, signifi cant dif-
ferences were also seen in pain, anxiety, and nausea. 
The patient-level outcomes for medication and length of 
stay were also identifi ed, but no signifi cant differences 
between groups were observed.     

 Discussion 
 MT was found to consistently produce immediate im-
provement of pain and anxiety, and in some cases nau-
sea, at a statistically signifi cant level compared to usual 
care, during an inpatient stay after elective orthopaedic 
surgery. The effi cacy of MT was demonstrated both over 
the entire intervention period and on each of the 3 days 
included in the analysis. Demonstrating signifi cant 
changes in pain on Days 1 and 2 supports the fi ndings of 
 Ignacio et al. (2012) , who also found signifi cant changes 
in elective orthopaedic surgical patients on Days 1 and 
2. They also found a decrease in anxiety on Day 2, which 
is consistent with our fi ndings.  Ignacio et al. (2012)  also 
did not fi nd any signifi cant differences regarding the 
use of analgesic drugs. One difference here is that their 
patients received patient-controlled analgesia (PCA) 
after surgery, whereas our patients received either oral 
or injected medications, not PCA. The limitations, how-
ever, of Ignacio’s study were the small sample size of 21 

 TABLE 2.      FOLLOW-UP SUMMARY STATISTICS  

  Factor  
 Total  

 ( N   =  163)  

 Control 
Group  

 ( n   =  79)  

 Experimental 
Group  

 ( n   =  84)  

 Day 1 163 (100) 79 (100) 84 (100) 

 Day 2 123 (75.5) 61 (77.2) 62 (73.8) 

 Day 3 70 (42.9) 37 (46.8) 33 (39.3) 

    Note . Values are presented as  N  (column %).   

 TABLE 1.      PATIENT DEMOGRAPHICS  

  Factor  
 Total  

 ( N   =  163)  

 Control 
Group  

 ( n   =  79)  

 Experimental 
Group  

 ( n   =  84)  

Patient age 60.5  ±  11.1 59.9  ±  11.6 61.1  ±  10.6 

Gender 

 Male 92 (56.4  ) 44 (55.7) 48 (57.1) 

 Female 71 (43.6) 35 (44.3) 36 (42.9) 

Race 

 Missing 10 (6.1) 4 (5.1) 6 (7.1) 

 Hispanic 1 (0.61) 1 (1.3) 0 (0.0) 

 Non-Hispanic 152 (93.3) 74 (93.7) 78 (92.9) 

Primary diagnosis 

 Osteoarthritis 83 (50.9) 37 (46.8) 46 (54.8) 

 Osteoarthrosis 67 (41.1) 34 (43.0) 33 (39.3) 

 Avascular necrosis   2 (1.2) 2 (2.5) 0 (0.0) 

 Mechanical 
  complication 

4 (2.5) 2 (2.5) 2 (2.4) 

 Arthritis 7 (4.3) 4 (5.1) 3 (3.6) 

Type of surgery 

 Knee 69 (42.3) 34 (43.0) 35 (41.7) 

 Hip 88 (54.0) 41 (51.9) 47 (56.0) 

 Shoulder 6 (3.7) 4 (5.1) 2 (2.4) 

    Note . Values are presented as mean  ±  SD or  N  (column %).    
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patients, as well as a lack of description of the music 
intervention.  Allred et al. (2010)  found that in patients 
having a TKA, a statistically signifi cant decrease was 
noted in anxiety and pain as compared to the control 
group who quietly rested. This too is consistent with our 
fi ndings. Neither of these studies evaluated nausea. 

 It was noted by  Dotinga (2015)  that between 2000 and 
2010 the length of stay for hip replacements decreased 
from almost 5 days to slightly under 4 days. This com-
pares with the average length of stay of 3 days in our study. 
This short duration of hospitalization could explain why 
we did not see any reduction in length of stay with MT. 

 Many of the published studies on the effects of music 
perioperatively involved small sample sizes ( Antall & 
Kresevic, 2004 ;  Eisenman & Cohen, 1995 ;  Ignacio et al., 
2012 ;  Simcock et al., 2008 ); therefore, our fi nding on a 
much larger sample is a signifi cant contribution to the 
literature. It is also important to note that many of the 
previous studies pre-, during, and/or postsurgery fo-
cused on only one intervention or utilized recorded 
music and/or recorded music-focused relaxation, in-
stead of live MT interventions ( Allred et al., 2010 ;  Antall 
& Kresevic, 2004 ;  Eckhouse et al., 2014 ;  Eisenman & 
Cohen, 1995 ;  Good et al., 2001 ;  Lin, 2011 ;  Lukas, 2004 ; 

 TABLE 3.      SUMMARY STATISTICS OF ADMISSION OUTCOMES  

  Factor  
 Total  

 ( N   =  163)  
 Control Group  

 ( n   =  79)  
 Experimental Group  

 ( n   =  84)  

Total dose narcotics 140.0 [75.0, 225.0] 127.5 [75.0, 225.0] 150.0 [77.5, 225.0] 

Total dose antiemetics 0.00 [0.00, 1.00] 0.00 [0.00, 1.00] 0.00 [0.00, 1.00] 

Length of stay 2.0 [2.0, 3.0] 2.0 [2.0, 3.0] 2.0 [2.0, 3.0] 

    Note . Values are presented as median [P25, P75].   

 TABLE 4A.      SUMMARY STATISTICS, DAY 1 OUTCOMES    

  Factor  a    
 Total  

 ( N   =  163)  
 Control Group  

 ( n   =  79)  
 Experimental Group  

 ( n   =  84)     p   

Pretherapy pain 3.5  ±  2.3 3.3  ±  2.3 3.6  ±  2.3 .43  b   

Pretherapy anxiety 1.5  ±  2.0 1.5  ±  2.0 1.5  ±  2.0 .99  b   

Pretherapy nausea 0.69  ±  1.8 0.60  ±  1.6 0.77  ±  1.9 .55  b   

Pretherapy mood 1.2  ±  0.85 1.1  ±  0.92 1.2  ±  0.78 .53  b   

Posttherapy pain 2.9  ±  2.3 3.3  ±  2.2 2.6  ±  2.3 .065  b   

Posttherapy anxiety 0.71  ±  1.3 1.01  ±  1.6 0.43  ±  0.95   .005    b   

Posttherapy nausea 0.40  ±  1.2 0.40  ±  1.2 0.40  ±  1.2 .99  b   

Posttherapy mood 0.69  ±  0.84 1.04  ±  0.86 0.37  ±  0.67   <    .001    b   

Change pain 0.54  ±  1.6 0.05  ±  1.7 1.00  ±  1.4   <    .001    b   

Change anxiety 0.77  ±  1.4 0.46  ±  1.2 1.05  ±  1.6   .009    b   

Change nausea 0.29  ±  1.3 0.21  ±  1.2 0.37  ±  1.5 .43  b   

Change mood 0.49  ±  0.84 0.10  ±  0.57 0.86  ±  0.88   <    .001    b   

MCID: Pain 30 (23.8) 6 (10.0) 24 (36.4)   <    .001    c   

MCID: Anxiety 33 (55.0) 10 (33.3) 23 (76.7)   <    .001    c   

MCID: Nausea 11 (47.8) 3 (30.0) 8 (61.5) .21 d  

MCID: Mood 70 (55.1) 12 (21.4) 58 (81.7)   <    .001    c   

Improvement: Pain 89 (54.9) 28 (35.9) 61 (72.6)   <    .001    c   

Improvement: Anxiety 143 (88.3) 62 (79.5) 81 (96.4)   .001    d   

Improvement: Nausea 150 (93.2) 70 (89.7) 80 (96.4) .12  c   

Improvement: Mood 103 (63.6) 32 (41.0) 71 (84.5)   <    .001    c   

    Note . Values presented as mean  ±  SD or  N  (column %). The values in bold italic represent values that are statistically signifi cant. MCID  =  
minimal clinically important difference.    
  a  Data are not available for all subjects.    
  b t -test. 
  c  Pearson’s chi-square test. 
  d  Fisher’s Exact test.   



Copyright © 2018 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.

130 Orthopaedic Nursing • March/April 2018 • Volume 37 • Number 2 © 2018 by National Association of Orthopaedic Nurses

 Ni et al., 2011 ;  Ottaviani, Jean-Luc, Thomas & Pascal 
et al., 2012 ;  Parker, 2011 ;  Pellino et al., 2005 ;  Simcock 
et al., 2008 ). Although the utilization of recorded music 
showed positive results, the use of live MT interventions 
also demonstrated positive results. We purposefully al-
lowed the music therapists to use a variety of MT inter-
ventions to better refl ect standard MT clinical practice. 
The sessions were therefore individualized, and pro-
moted patient input, and this approach yielded signifi -
cant results. These interventions also have the potential 
to affect more than pain, anxiety, and nausea. Although 
it was not a measure in our study, in some sessions pa-
tients expressed feeling depressed at the beginning of 
the session but stated that they had less depression at 
the end of the session. Therefore, MT has the potential 
to address a wide variety of patient needs. 

 One strength of this study was the use of a rand-
omized, controlled, trial methodology. Another strength 
was the collection of pre- and post   scores by a research 
assistant who was not involved with the treatment. The 
music therapists were blinded to the pre- and postther-
apy scores. Although this makes the study methodologi-
cally stronger, it does not follow usual clinical practice. 
When conducting MT sessions in the clinical setting, the 

music therapist is usually not blind to the patient self-
reports of symptom severity. This helps in identifying 
goals and implementing interventions. Being aware of 
postsession symptom severity may help adjust the treat-
ment plan for future visits. The blinding of the music 
therapists may explain why pain was addressed as a goal 
in only 22% of sessions, anxiety in 9%, and mood in 4%. 

 Many of the patients expressed appreciation for the 
MT sessions. One patient, in particular, who was waiting 
for transport to come for her discharge, wanted MT one 
more time before she left. She told the music therapist 
that she attributed her ability to stop pain medication 
within 48 hours of surgery to holistic healing practices 
and the supportive MT sessions she had received. Even 
though some patients were dissatisfi ed with their group 
assignment, none withdrew from the study for this rea-
son. No safety issues were identifi ed during the study. 

 One limitation to the study is that the patients were 
not blinded to intervention as this was not possible. The 
research assistants who collected the pre- and postses-
sion data also were not blinded to group assignment. 
This was also not feasible as, in the case of the experi-
mental group, they had to let the music therapist know 
the patient was ready to be seen, and at the end of the 

 TABLE 4B.      SUMMARY STATISTICS, DAY 2 OUTCOMES  

  Factor  a    
 Total  

 ( N   =  163)  
 Control Group  

 ( n   =  79)  
 Experimental Group  

 ( n   =  84)     p   

Pretherapy pain 4.2  ±  2.4 4.0  ±  2.3 4.3  ±  2.5 .40  b   

Pretherapy anxiety 1.2  ±  1.9 1.2  ±  2.1 1.2  ±  1.8 .98  b   

Pretherapy nausea 0.82  ±  1.9 0.75  ±  1.7 0.89  ±  2.1 .70  b   

Pretherapy mood 1.2  ±  1.00 0.95  ±  0.85 1.4  ±  1.08   .011    b   

Posttherapy pain 3.1  ±  2.4 3.5  ±  2.4 2.8  ±  2.4 .14  b   

Posttherapy anxiety 0.84  ±  1.6 1.2  ±  1.8 0.52  ±  1.2   .019    b   

Posttherapy nausea 0.44  ±  1.5 0.72  ±  2.1 0.16  ±  0.61   .046    b   

Posttherapy mood 0.74  ±  0.84 0.95  ±  0.79 0.53  ±  0.84   .006    b   

Change pain 1.03  ±  1.6 0.52  ±  1.5 1.5  ±  1.6   <    .001    b   

Change anxiety 0.39  ±  1.6 0.05  ±  1.6 0.73  ±  1.5   .016    b   

Change nausea 0.38  ±  1.5 0.03  ±  0.97 0.72  ±  1.8   .010    b   

Change mood 0.44  ±  0.77 0.00  ±  0.37 0.87  ±  0.82   <    .001    b   

MCID: Pain 43 (41.0) 10 (19.6) 33 (61.1)   <    .001    c   

MCID: Anxiety 17 (44.7) 5 (27.8) 12 (60.0) .058  c   

MCID: Nausea 15 (68.2) 3 (30.0) 12 (100.0)   <    .001    d   

MCID: Mood 45 (51.1) 4 (10.0) 41 (85.4)   <    .001    d   

Improvement: Pain 77 (63.1) 31 (51.7) 46 (74.2)   .010    c   

Improvement: Anxiety 96 (78.7) 38 (63.3) 58 (93.5)   <    .001    d   

Improvement: Nausea 109 (90.1) 50 (83.3) 59 (96.7)   .016    d   

Improvement: Mood 75 (61.5) 21 (35.0) 54 (87.1)   <    .001    c   

    Note . Values are presented as mean  ±  SD or  N  (column %). The values in bold italic represent values that are statistically signifi cant. 
MCID  =  minimal clinically important difference.    
   a   Data are not available for all subjects.    
 b  t -test. 
 c Pearson’s chi-square test. 
  d  Fisher’s Exact test.   
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 TABLE 4C.      SUMMARY STATISTICS, DAY 3 OUTCOMES  

  Factor  a    
 Total  

 ( N   =  163)  
 Control Group  

 ( n   =  79)  
 Experimental Group  

 ( n   =  84)     p   

Pretherapy pain 3.4  ±  2.4 2.9  ±  2.4 4.0  ±  2.4 .060  b   

Pretherapy anxiety 1.6  ±  2.3 1.3  ±  2.1 1.9  ±  2.4 .24  b   

Pretherapy nausea 0.56  ±  1.3 0.64  ±  1.4 0.47  ±  1.2 .60  b   

Pretherapy mood 1.09  ±  0.93 1.06  ±  0.92 1.1  ±  0.94 .76  b   

Posttherapy pain 2.7  ±  2.3 2.8  ±  2.3 2.5  ±  2.4 .63  b   

Posttherapy anxiety 0.93  ±  1.8 1.3  ±  2.1 0.50  ±  1.2 .063  b   

Posttherapy nausea 0.250  ±  0.78 0.28  ±  0.66 0.22  ±  0.91 .76  b   

Posttherapy mood 0.65  ±  0.84 0.94  ±  0.95 0.31  ±  0.54   .002    b   

Change pain 0.74  ±  1.6 0.08  ±  1.1 1.5  ±  1.8   <    .001    b   

Change anxiety 0.66  ±  1.7 -0.03  ±  0.91 1.4  ±  2.0   <    .001    b   

Change nausea 0.31  ±  1.2 0.36  ±  1.4 0.36  ±  1.4 .70  b   

Change mood 0.44  ±  0.80 0.11  ±  0.62 0.81  ±  0.82   <    .001    b   

MCID: Pain 15 (30.0) 3 (13.0) 12 (44.4)   .029   c  

MCID: Anxiety 13 (48.1) 1 (7.1) 12 (92.3)   <    .001    c   

MCID: Nausea 5 (55.6) 3 (50.0) 2 (66.7) .99  c   

MCID: Mood 25 (53.2) 6 (25.0) 19 (82.6)   <    .001    c   

Improvement: Pain 36 (52.9) 14 (38.9) 22(68.8)   .  014    d   

Improvement: Anxiety 54 (79.4) 25 (69.4) 29(90.6)   .  039    c   

Improvement: Nausea 60 (88.2) 31 (86.1) 29(90.6) .71  c   

Improvement: Mood 45 (66.2) 17 (47.2) 28(87.5)   <    .  001    c   

    Note . Values are presented as mean  ±  SD or  N  (column %). The values in bold italic represent values that are statistically signifi cant. 
MCID  =  minimal clinically important difference.    
  a  Data are not available for all subjects.    
  b t  test. 
  c  Fisher’s Exact test.
  d  Pearson’s chi-square test.   

 TABLE 5.      COMPARISONS SURVEY SCORES AND PATIENT-LEVEL OUTCOMES OVERALL  

 Cohort   Control: Mean (95% CI)  
 Experimental: Mean 

(95% CI)  
 Difference: Mean 

(95% CI)    p   

Pain change 0.25 ( − 0.02, 0.52) 1.28 (1.02, 1.55) 1.03 (0.67, 1.40)    < .001    a   

Anxiety change 0.22 ( − 0.02, 0.46) 1.01 (0.77, 1.24) 0.79 (0.46, 1.11)    < .001    a   

Nausea change 0.18 ( − 0.03, 0.39) 0.47 (0.27, 0.68) 0.29 (0.01, 0.58)   .044    a   

Mood change 0.07 ( − 0.05, 0.19) 0.83 (0.71, 0.96) 0.76 (0.59, 0.94)    < .001    a   

Pain improvement 0.41 (0.34, 0.50) 0.73 (0.64, 0.80) 3.77 (2.27, 6.26)    < .001    b   

Anxiety improvement 0.71 (0.62, 0.78) 0.94 (0.90, 0.97) 6.69 (3.28, 13.63)    < .001    b   

Nausea improvement 0.86 (0.79, 0.91) 0.95 (0.89, 0.98) 3.17 (1.19, 8.48)   .022    b   

Mood improvement 0.41 (0.32, 0.50) 0.86 (0.79, 0.91) 9.13 (5.02, 16.62)    < .001    b   

Total dose of narcotics 175.04 (137.60, 212.48) 1.69.60 (133.30, 205.91)  − 5.43 ( − 57.59, 46.72) .84  c   

Total dose of antiemetics 0.68 (0.43, 0.94) 0.70 (0.45, 0.95) 0.02 ( − 0.34, 0.38) .92  c   

Length of stay 2.62 (2.35, 2.89) 2.74 (2.48, 3.00) 0.12 ( − 0.26, 0.49) .54  c   

   Note . The values in bold italic represent values that are statistically signifi cant.  
    a Linear mixed effect model result.
  b  Logistic regression with GEE result.
  c  Linear model result.   
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session the therapist had to let the research assistant 
know the session was over. In addition, data were col-
lected on an inpatient population in a tertiary care center 
and is not necessarily generalizable to other settings. 

 Many with severe nausea refused to participate be-
cause of how they were feeling. This may be one reason 
why nausea was not a commonly addressed goal. It was 
diffi cult to tease out the narcotic and antiemetic usage, 
and compare the times they were given with the times of 
the MT session. This may explain why it was not possible 
to see any differences in the usage of these medications. 

 Although patients were appreciative of MT postsur-
gery, many stated that they wish they could have had it 
presurgery as they were experiencing anxiety waiting 
for the surgery to begin. Future research could test the 
effects of providing MT services before and after sur-
gery. The retention of effect of MT sessions (particularly 
if the patients are taught ways to use music to address 
their symptoms at home) and the cost-effectiveness of 
MT interventions are other questions to address in fu-
ture studies. Because of the increased number of knee 
and hip replacements done each year, it is important to 
fi nd interventions that could help these patients deal 
with postsurgical symptoms and potentially hasten their 
recovery. Therefore, research regarding the impact, 
value, and effi cacy of MT could prove to be benefi cial to 
patients, to healthcare institutions, and to society.   

 Conclusion 
 This study demonstrated the effi cacy of MT in improving 
pain, anxiety, mood, and nausea for patients following 
elective orthopaedic surgeries. To the best of our knowl-
edge, this is one of the fi rst studies to investigate the use 
of MT, as conducted by a board-certifi ed music thera-
pist, in this patient population. It is also unique in its use 
of a wide variety of interventions to address various 
goals, resulting in highly individualized sessions. Based 
on these fi ndings, MT should be used more frequently 
post-elective orthopaedic surgeries to aid in managing 
symptoms such as pain and anxiety. Further research is 
needed to better understand the effi cacy of MT before 
and after orthopaedic surgery in a variety of settings.    
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