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ABSTRACT 
 
 
 

 This study examined the effects of music therapy paired with deep breathing in the 

PACU.  Dependent variables were amount of pain medication administered (measured in 

morphine equivalents), hospital length of stay, and perceptual data.  Subjects were fifty (N=50) 

women undergoing gynecologic surgery requiring a hospital stay of at least one night.  Subjects 

were randomly assigned to an experimental music group (N=25) or control group (N=25).  

Results showed no significant differences for pain medication between groups.  The length of 

hospital stay was significantly shorter for the music group.  Subjects in the music group also 

reported their post-PACU pain levels to be significantly lower than the control group.  Further 

results and implications are discussed.   
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INTRODUCTION 
 
 
 
 

 

 It is early in the work day as the phone rings in a woman’s office.  She is hesitant to pick 

up the phone as she is already running late for a meeting, but she decides to answer.  It is her 

doctor’s office calling; they would like to schedule an appointment to discuss her test results.  

Immediately the worst is running through her mind . . .  What if it’s cancer?  What if I need to 

have surgery?  How will I be able to take that much time off of work?  I can’t leave in the middle 

of the big project . . .  She jolts as the doctor enters the room to deliver the news.  She will need 

to have a hysterectomy, and they would like to schedule the surgery within the next few weeks.  

The doctor continues to explain the procedure, the risks involved, and the lifestyle changes she 

will need to make as she is recovering.  She nods as her physician, now surgeon, is going 

through the details, but she is not hearing most of what he is saying.  I’m too young to deal with 

this . . .  We were planning on having more children . . . I don’t understand . . . Why is this 

happening?  The nurse is now with her and is handing her brochures, forms, and instructions for 

her to look over before her pre-operative appointment at the hospital.  The news is starting to 

settle in as the nurse discusses the medications the doctor will be ordering for pain management 

after her surgery.  Pain?  I hadn’t even thought about the pain.  She remembers needing stitches 

a few years ago and how badly that small cut was hurting afterwards.  How bad is this going to 

be? 

 Researchers have studied the quality of life, psychological well being, and pain 

experienced in women suffering from gynecological disorders (Rannestad, Eikeland, Helland, & 

Qvarnstrom, 2000).  Rannestad et al. surveyed women one week before their scheduled 

hysterectomy and found over 75% were currently experiencing pain.  The amount and intensity 

of pain experienced was conversely related to their quality of life.  Studies also show that high 

pre-operative pain, younger age, and female gender are predictors of postoperative pain severity 

(Thomas, Robinson, Champion, McKell, & Pell, 1998).  Another study found similar results and 

also indicated that incision size and abdominal surgeries lead to greater postoperative pain 
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(Kalkman et al., 2003).  Women have been shown to experience postoperative pain more 

intensely then men (Morin, Lund, Villarroel, Clokie, & Feine, 2000) and to be more emotionally 

focused on pain (Keogh & Herdenfeldt, 2002).   

Considering the amount of pain and risk factors for increased pain as cited above, health 

care providers should consider the use of additional, non-pharmacological means of post-surgical 

pain management in women.  Statistics from the U.S. Department of Health and Human Services 

show that over 62% of adults have used some form of complementary or alternative medicine 

within the previous twelve months (Barnes, Powell-Griner, McFann, & Nahin, 2004).  Although 

music therapy was not included in this survey, the results indicate the majority of adults in the 

United States are interested in complementary, non-pharmacological means of treatment.  The 

use of music to reduce pain has been widely researched (Zimmerman, Nieveen, Barnason, & 

Schmaderer, 1996; Laurion & Fetzer, 2003; Davis, 1992).  In Standley’s (2000) meta-analysis of 

music in medical treatment, several applicable results were found: music has a greater effect on 

women than men, live music provided by a music therapist has a greater effect than recorded 

music, and patient-preferred music is the most effective.  Standley also reports the effects of 

music are highest when a patient is experiencing some pain; however, the effectiveness decreases 

as pain becomes severe.  This study examined the effects of music therapy paired with deep 

breathing on pain in women who are recovering from gynecological surgery in the post 

anesthesia care unit (PACU). 
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CHAPTER 1 
 
 
 
 

Review of Literature 

 

Physiological Responses to Pain 

 Surgery and the pain that follows are stressful experiences.  The pre-surgery experience is 

filled with uncertainty, and questions rarely bring about satisfying answers.  The initial post-

surgery experience often results in severe pain combined with anxiety about the surgery’s 

effectiveness.  Desborough (2000) discusses several effects trauma and surgery have on the 

stress response.  Several metabolic and hormonal changes occur following the start of surgery, 

e.g. cortisol secretion substantially increases after surgery begins.  Desborough also states that 

postoperative pain relief is essential for normal functioning.  Migneault et al. (2004) researched 

the effects of listening to music intra-operatively through headphones on the neurohormonal 

stress response.  Dependent variables in this study were measured by blood levels of epinephrine, 

norepinephrine, cortisol, ACTH, and post-operative use of morphine.  No significant differences 

were found; however, it should be noted that subjects were only given a choice between four 

types of music, and music was only played while patients were under anesthesia (Migneault et 

al., 2004).  These results are consistent with Standley’s (2000) meta-analysis, which lists intra-

operative music as being the least effective.   

Milukkolasa, Obminski, Stupnicki, and Golec (1994) measured cortisol levels in subjects 

after presenting a stressor.  Salivary cortisol levels were measured in three groups before and 

after subjects received information regarding their next-day surgery (stressor).  The three groups 

were a music group, a non-music group, and a control group who were not having surgery.  

Cortisol levels increased 50% after the stressor, and were substantially higher in the non-music 

group after one hour.  The music group’s cortisol levels decreased to levels similar to the control 

group (Milukkolasa et al.). 

Fauerbach, Lawrence, Haythornthwaite, and Richter (2002) measured procedure-related 

stress, tension during procedure, average experienced pain, and intrusive symptoms in the 30 
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minutes following the procedure in burn patients during dressing changes.  Subjects rated tension 

and pain intensity every 10 minutes on a Likert scale.  Music resulted in significantly fewer 

intrusive pain thoughts during this stressful and painful procedure.  An additional study also 

discussed the physiological effects of pain (Lewis, Whipple, Michael, & Quebbeman, 1994).  

Lewis et al. listed pain as adversely affecting the stress response, inhibiting normal pulmonary 

function, and slowing recovering time from surgery.  Listening to music for 30 minutes 

preoperatively resulted in a significant decrease in respiratory rate at the .02 level for women 

undergoing laparoscopic gynecological surgery.  The same subjects also listened to music for 30 

minutes postoperatively, which resulted in a significant decrease in blood pressure (Ikonomidou, 

Rehnotrom, & Naesh, 2004). 

 

Side Effects and Risks of Opioids 

 Opioids are commonly used to treat chronic and acute pain; however their use is often 

accompanied by significant side effects.  Health care professionals are constantly assessing better 

ways to manage pain and administer pain medications (McGeary, 1999).  The following studies 

review the risks, side effects, and attempts to decrease opioid use in the treatment of pain.  

Christo (2003) researched the side effects of prolonged opioid use to treat chronic pain.  A 

number of side effects listed by Christo were nausea, vomiting, sedation, cognitive dysfunction, 

constipation, and organ toxicity.  Barratt and Power (1998) remark, “While opioids are powerful 

analgesics, they have significant adverse effects which delay the recovery of the patient after 

surgery, including nausea and vomiting, depression of gastrointestinal motility and disruption of 

sleep patterns” (p. 257).  Kurz and Sessler (2003) state the most common side effect of opioid 

use to treat postoperative pain is bowel dysfunction.   

Researchers are studying ways to reduce the amount of opioids needed to treat 

postoperative pain (Plummer, Owen, Ilsley, & Tordoff, 1996).  Plummer et al. gave patients 

having lower abdominal gynecological surgery ibuprofen to see if it decreased their use of 

morphine.  While subjects in the treatment group experienced significantly less pain at rest, the 

use of morphine did not significantly decrease.  Another study gave patients gabapentin before 

undergoing a vaginal hysterectomy to reduce the need for additional pain treatment (Rorarius et 

al., 2004).  This treatment reduced the need for further treatment of pain by 40% in the first 

twenty hours after surgery.  Rorarius et al. also indicated that gabapentin reduced postoperative 
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nausea and vomiting.  The use of ketorolac (a nonsteroidal anti-inflammatory drug) in patients 

recovering from lower abdominal surgery decreased PCA opioid use.  Subjects in the ketorolac 

group also reported improved quality of sleep (Parker, Holtmann, Smith, & White, 1994).  

 High postoperative pain puts patients at a greater risk for developing postoperative 

delirium (Lynch et al., 1998).  Lynch et al. found higher pain scores at rest were directly related 

to increased risk for postoperative delirium; however, neither the type of opioid used to control 

pain nor the dose administered were associated with delirium.  Cohendy, Brougere, and Cuvillon 

(2005) claim postoperative cognitive dysfunction is common in older patients, and they are more 

susceptible to the risks and effects of opioids.  McCaffrey and Locsin (2004) studied the effects 

of frequent music listening on confusion and delirium in elderly patients recovering from knee or 

hip surgery.  The study defined confusion and delirium as disorientation, lack of awareness of 

safety needs, aggressive behavior, and inability to interact with other people.  Patients listened to 

a minimum of three hours of music a day chosen from a selection of compact discs (CDs) 

provided by the researchers.  All patients in the music group listened to the same CD while 

awakening from anesthesia.  There was a significant decrease in confusion for the music group 

(McCaffrey & Locsin, 2004).   

Pain intensity in the older patient after abdominal surgery is also an important variable 

for postoperative pulmonary complications (Shea, Brooks, Dayhoff, & Keck, 2002).  Shea et al. 

found that patients who developed pulmonary complications had higher pain intensity scores, a 

significantly longer length of stay, and significantly higher pain with deep breathing on most 

postoperative days.  Patients undergoing laparoscopic gastric bypass have higher pulmonary 

scores than patients undergoing open gastric bypass surgery (Nguyen et al., 2001).  Nguyen et al. 

state upper abdominal surgeries frequently result in decreased pulmonary function.  Ellstrom et 

al. (1998) also found that patients undergoing a hysterectomy had impaired lung function.  

However, patients who had a laparoscopic assisted hysterectomy had less impairment than those 

who had an abdominal hysterectomy (Ellstrom et al., 1998).  Research to decrease opioid use in 

treating pain, and thus reducing side effects that delay recovery, is a continual need. 

 

Deep Breathing and Relaxation 

 Deep breathing is a non-pharmacological way to counteract negative effects of surgery, 

such as reducing pain, and to refocus attention away from uncomfortable events.  Withdrawal 
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symptoms in dependent smokers who refrained from smoking for 4 hours were significantly 

reduced by deep breathing (McClernon, Westman, & Rose, 2004).  Experimental subjects were 

led in a series of deep breaths for 30 minutes while control subjects sat quietly for the same 

amount of time.  The experimental group had a significant reduction in cravings and negative 

affect, and maintained baseline arousal levels (McClernon, Westman, & Rose, 2004).  The 

effects of relaxation techniques combined with music have been researched in numerous studies 

(Pelletier, 2004; Good et al., 2001; Good, 1995).  In a meta-analysis, Pelletier (2004) found 

music assisted relaxation techniques were effective in increasing relaxation when subjects were 

under stress.  The meta-analysis also indicated music is most beneficial to females and 

adolescents, and subject preferred music is most effective.  These results are consistent with prior 

music research (Standley, 2000). 

Davis (1992) studied the effects of relaxation instruction and music on pain.  Subjects 

were women undergoing in-office gynecological procedures who listened to preferred music via 

headphones during the procedure.  Results showed control subjects had a significantly higher 

respiratory rate and overt pain score then experimental subjects during a punch biopsy (Davis, 

1992).  Good et al. (1999) randomly placed subjects having major abdominal surgery in a jaw 

relaxation group, music listening group, or a jaw relaxation combined with music listening group 

to study the effects of each on pain.  Subjects received instruction on relaxation interventions 

pre-operatively.  All experimental groups reported significantly less pain than the control group.  

In a review of studies combining relaxation and music to reduce postoperative pain, Good (1996) 

stated most studies were effective in reducing pain. 

Roykulcharoen and Good (2004) studied the effects of systematic relaxation on 

postoperative pain, anxiety, and opioid intake.  The relaxation technique used in the study 

consisted of focusing on relaxing muscles by group and smooth and relaxed breathing.  The 

technique of contracting and relaxing muscles was not used given that contracting muscles after 

surgery may increase pain.  A pre- and post-test was administered at the first postoperative 

ambulation.  Subjects in the relaxation group had less sensation and distress of pain than the 

control group, and nearly all reported the relaxation technique reduced pain and increased sense 

of control (Roykulcharoen & Good, 2004).  Breathing has also been used to reduce pain during 

an injection in pediatric dental patients (Peretz & Gluck, 1999).  Children were instructed to take 

deep breaths and blow out air before and during the injection.  Subjects in the experimental 
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group had significantly less eyelid squeezing and requested the same technique to be used at 

their next visit.  Breathing and relaxation had beneficial effects on resting heart rate in 

myocardial infarction patients (van Dihoorn, 1998).  Furthermore, Heffline (1990) states the 

need for deep breathing and other relaxation techniques to be used by patients in the PACU, as 

the pain may be too severe at times for the patients to wait for medication to reduce the pain. 

 

Postoperative Pain 

The severity of postoperative pain effects many variables in the treatment of a patient 

recovering from surgery and their perception of treatment.  A strong correlation exists between 

severe postoperative pain and patient dissatisfaction with their hospital stay (Myles, Williams, 

Hendrata, Anderson, & Weeks, 2000).  Assessing postoperative pain in gynecological patients 

has been studied by Webb and Kennedy (1994).  Their study found significant relationships 

between a behavioral pain scale completed by nurses and patients’ self reports of pain.  Carr, 

Thomas, and Wilson-Barnet (in press) assessed 85 women having major gynecological surgery 

for pain, anxiety, and depression.  Their results indicated pain scores increased as anxiety and 

depression increased.  Factors influencing postoperative pain have been studied by Moddeman 

(2000).  Eighty-five Caucasian women having abdominal hysterectomies participated in the 

study, which reviewed age, education, state anxiety, attitudes about pain, and prior pain 

experiences.  Of the pain variance across subjects, 18% was accounted for by state anxiety.  

Results also showed older women received less analgesia, as reported in morphine equivalents 

(Moddeman, 2000).  Patient positioning and its relationship to postoperative pain in the lower 

extremities have been studied (Power, 2002).  Power compared women recovering from 

gynecological surgeries who were placed in either the supine or lithotomy position during 

surgery.  While there was no significant difference between positions, women who were in either 

position for more than 60 minutes experienced significantly more pain in their lower extremities 

than women who were in either position for under 60 minutes (Power, 2002).  

 

Music and Postoperative Pain 

Due to the risks and side effects of pain medications as stated above, music has 

frequently been used to reduce postoperative pain.  Non-pharmacologic means to reduce 

postoperative pain were used by 63% of subjects with breast or gynecologic cancer 
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(Kwekkeboom, 2001).  Kwekkeboom also noted that use of relaxation techniques, including 

music, breathing, and imagery, was on the rise from previous studies.  McCaffrey and Locsin 

(2002) discuss music as creating a comfortable, healing environment.  Although they state music 

listening can be used by nurses at times with their patients, McCaffrey and Locsin stress the need 

for professional music therapists within the medical setting. 

Listening to music intra-operatively versus postoperatively has been studied (Nilsson, 

Rawal, & Unosson, 2003).  Nilsson et al. found patients who listened to music had significantly 

lower pain intensity during the first two hours after surgery.  Another study used music and 

music paired with therapeutic suggestions intra-operatively, and found both experimental groups 

required less rescue analgesic, experienced more effective analgesia during the first day after 

surgery, mobilized sooner, and felt less fatigued at discharge (Nilsson et al., 2001).  Pain 

decreased significantly in patients listening to sedative music who were recovering from open 

heart surgery (Voss et al., 2004).  This study compared pre- and post-tests during chair rest for a 

rest group, music group, and control group.  While both the rest and music groups showed 

significant decreases in pain when compared to the control group, the music group also had 

significant decreases over the rest group (Voss et al., 2004).   

Pain in postoperative gynecologic or obstetrics patients was measured using the Overt 

Pain Reaction Rating Scale (OPRRS), devised by the study’s author (Locsin, 1981).  The scale 

rated pain in three areas: musculo-skeletal, verbal, and physiological/autonomic.  Subjects who 

listened to music during recovery showed a significant decrease in musculo-skeletal behaviors 

and verbal pain reactions during the first 48 hours.  Music has also shown to reduce the need for 

postoperative medication (Walters, 1996).  Women awaiting gynecological surgery were placed 

in a music only group, vibrotactile stimulation group, or control.  Results showed subjects in the 

music and vibrotactile stimulation groups received significantly less postoperative medication 

and had shorter PACU stays (Walters, 1996). 

 

Music in the Post Anesthesia Care Unit 

 Shertzer and Keck (2001) discuss the need for combining pharmacological and non-

pharmacological methods of pain management in the post anesthesia care unit (PACU).  Pain 

pathways can be fully operational within twenty minutes due to anesthesia wearing off quickly.  

The authors also discuss neural pathways that suggest music can inhibit the perception of pain 
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intensity.  Shertzer and Keck played music through headphones while patients were recovering 

in the PACU.  There was a significant decrease in pain for the experimental group compared to 

the control group. 

Heiser, Chiles, Fudge, and Gray (1997) played music through headphones during the last 

thirty minutes of surgery and the first hour in the PACU.  While no significant differences were 

noted, subjects stated the music aided in relaxation and functioned as a distracter.  Music 

listening and music paired with therapeutic suggestions significantly reduced pain intensity in 

patients in the PACU, as measured by a visual analog scale (Nilsson, Rawal, Enqvist, & 

Unosson, 2003).  Other dependent measures in this study were analgesia, morphine 

requirements, nausea, fatigue, anxiety, headache, urinary problems, heart rate and oxygen 

saturation.  Experimental groups also had higher oxygen saturation levels.   Heitz, Symreng, & 

Scamman (1992) found music listening through headphones in the PACU resulted in subjects 

waiting longer before requiring analgesia and remembering the PACU as significantly more 

pleasant.  Subject-reported pain levels, total morphine requirement, respiration, and length of 

PACU stay did not show a significant difference between the music and control groups. 

The use of music in the PACU has also been researched specifically with women 

receiving gynecological surgery (Laurion & Fetzer, 2003; Taylor Kuttler, Parks, & Milton, 1998; 

Good, Anderson, Stanton-Hicks, Grass, & Makii, 2002).  Laurion and Fetzer studied the effects 

of music listening paired with guided imagery and music listening alone on postoperative pain in 

women having gynecologic surgery.  Pain was assessed upon arrival to the PACU, one hour after 

arrival, and at discharge.  Both experimental groups had significantly less pain at discharge than 

the control group (Laurion & Fetzer, 2003).  In another study, women who had abdominal 

hysterectomies rated their pain every fifteen minutes while in the PACU (Taylor, Kuttler, Parks, 

& Milton, 1998).  A quasi-experimental design was used, and no significant differences were 

found between the music and control groups.  Good et al. (2002) divided 311 subjects into four 

groups: relaxation, music listening, relaxation paired with music listening, and control.  All 

experimental groups reported significantly less post-test pain, measured by VAS.  The positive 

effects of music in the PACU to decrease postoperative pain are encouraging and warrant further 

investigation in this area.   



 10

 

 

CHAPTER 2 
 
 
 
 

Method 

 

Purpose 

 The purpose of this study was to ascertain the differences in patients recovering from 

gynecological surgery receiving music and deep breathing in the post anesthesia care unit vs. 

standard treatment in:  amount of pain medication administered/requested, length of hospital 

stay, levels of self-report pain, perception of pain management effectiveness (including music 

therapy), perception of overall comfort of PACU and hospital stay, and amount of sleep. 

 

Design 

 The design of this study was post-test data collection only with control and experimental 

groups.  The independent variable was music therapy paired with deep breathing, and the 

dependent variables were pain medication administered, length of hospital stay, and self-report 

perception data. 

 

Subjects 

 Approval was obtained from the Human Subjects Committee at Florida State University 

(see Appendix A) and the IRB at Tallahassee Memorial HealthCare (see Appendix B) before the 

study began.  Subjects were fifty (N=50) women undergoing gynecological surgery requiring at 

least one night’s hospital stay.  Table 1 below lists the procedures included in the study, 

abbreviations, and a brief description of each.  All subjects were recruited through the Central 

Registration department at Tallahassee Memorial HealthCare.  Surgery patients were scheduled 

for a pre-operative appointment in Central Registration (CR) 1-7 days prior to their surgery date.  

When patients meeting the study criteria for inclusion arrived in CR, the researcher was notified 

and met the patient during their appointment.  Patients were given a brief explanation of the 

study and the option to participate.  If they agreed to participate, informed consent was obtained 
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(see Appendix C), and the music preference form (see Appendix D) was completed for 

experimental subjects.   

 
 
 
Table 1  

Procedures and Descriptions 

Procedure Abbreviation Description 
   
Total abdominal hysterectomy TAH removal of the uterus and cervix through an 

abdominal incision; may also include removal of 
the fallopian tubes and ovaries (salpingo-
oophorectomy) 

   
Total vaginal hysterectomy TVH removal of the uterus and cervix through a small 

incision in the vagina 
   
Laparoscopic assisted vaginal 
hysterectomy 

LAVH vaginal hysterectomy using a laparoscope 

   
Anterior and posterior repair a/p repair repair of the bladder or urethra through a vaginal 

incision 
   
Exploratory laparotomy exp lap examination of organs through a small abdominal 

incision 
   
Myomectomy myomectomy removal of fibroids from the uterus 

 
 
 

Subjects were randomized by surgery date as opposed to subject number.  Each date 

during the study was marked a priori as a control or experimental day.  This was done to prevent 

a control subject from possibly being in the PACU at the same time as an experimental subject, 

since beds are divided only by curtains.  Based on the scheduled surgery date, subjects were 

placed in either the control or experimental group.  Experimental subjects were limited to four 

per day to prevent voice and overall fatigue of the researcher from influencing results. 

Table 2 below lists the distribution of procedures per group.  Most procedures were 

evenly distributed across experimental and control groups, with more TVHs in the experimental 

group, and more TAH, a/p repairs in the control group being the exceptions. 
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Table 2  

Distribution of Procedures and Ages 

 Music Control 
Procedures   
 TAH 13 14 
 TVH 4 1 
 LAVH 2 3 
 a/p 

repair 
3 2 

 TVH, a/p 
repair 

1 1 

 TAH, a/p 
repair 

0 3 

 exp lap 1 0 
 myomectomy 1 1 
    
Ages (in years)   
 Mean 44.04 43.20 
 Range 22-75 23-75 

 
 
 

Procedure 

 Experimental subjects received music therapy paired with deep breathing while 

recovering from surgery in the PACU.  The researcher informed the unit secretary of the patients 

receiving music therapy each morning an experimental subject was scheduled.  Upon a patient’s 

arrival to the PACU, the unit secretary notified the researcher via a hospital issued pager.  

Patients listened to live music (soft guitar and singing) for approximately 45 minutes.  Song 

selection was based on the preferences indicated by the patient during their preoperative 

appointment.  A few subjects were alert enough to make spontaneous song requests while in the 

PACU.   

Patients were also directed to take deep breaths and exhale slowly throughout the music 

therapy session.  This is also a common instruction for PACU nurses to give patients.  Because 

patients were just waking up from general anesthesia, specific instructions for deep breathing 

(e.g. counting while exhaling) were not given.  Subjects were told to focus on the music while 

deep breathing to help relax their muscles.  Music was played continuously regardless of the 

patient’s level of consciousness. 
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Data Collection 

 All subjects completed a survey the day after their surgery (see Appendix E).  Survey 

questions were answered using a 12-point Likert scale.  Most surveys were collected around 

lunch time, as patients were usually awake.  Patients who were sleeping when the survey was 

first attempted were not awakened, and a second attempt was made later the same day.  Surveys 

for the control and experimental groups were identical except for one question pertaining to the 

perceived effectiveness of music therapy. 

 Data other than that collected by the survey were collected from patients’ medical charts.  

Information collected from the chart included age, height, weight, length of PACU stay, length 

of hospital stay, pain medication administered, increased surgery risks (e.g. obesity, tobacco use, 

etc.), and any complications (see Appendix F).  All chart data were collected by the researcher. 
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CHAPTER 3 
 
 
 
 

Results 

 

 An initial N of 57 was reduced to 50 after all data collection was complete.  One subject 

was removed from data analysis due to heavy bleeding complications that resulted in a second, 

emergency surgery.  An experimental subject was excluded because the patient did not receive 

the treatment (due to the researcher not being notified).  Another experimental subject did not 

receive the treatment due to severe respiratory distress.  A control subject could not complete the 

survey on the first postoperative day due to extreme pain.  A 78 year old patient was excluded 

due to severe postoperative confusion and delirium.  And one subject from each group did not 

complete the survey before being discharged. 

 Amount of pain medication administered was analyzed in morphine equivalents.  An 

equianalgesic chart (McCaffery & Pasero, 1999) was referenced to compute appropriate 

conversions for each medication (See Appendix G).  Medications included in analysis were 

classified as either an opioid or nonsteroidal anti-inflammatory drug.  Opioid drugs not included 

in analysis were belladonna and opium suppositories and Fentanyl.  The mean amount of 

Fentanyl was identical for both groups.  No concrete equianalgesic data could be located for 

converting B&O suppositories to morphine equivalents.  B&O was given to patients for bladder 

spasms; however the opium has an analgesic effect.  The mean for the music and control groups 

for B&O were nearly identical, with statistical analysis showing no significant difference 

between groups.  See Table 3 for a complete list of analyzed medications.   

 All drugs included in the study analysis were administered parenterally (IV/PCA) or 

orally.  Doses were charted in milligrams except for Dilaudid, which was converted from 

milliliters to milligrams.  Percocet was given in tablets containing 325 mg acetaminophen (non-

opioid) and 5 mg oxycodone (opioid).  Only the amount of oxycodone was analyzed.  Ketorolac 

was included in analysis because of its effectiveness and use in treating breakthrough pain in the 
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early postoperative period.  Also, documentation exists in professional literature for converting 

ketorolac to morphine equivalents (American Pain Society, 2003). 

 
 
 
Table 3  

Medications Included in Analysis 

 Administration method 
Opioids  Parenteral Oral 
 Morphine   
 Hydromorphone (Dilaudid)   
 Meperidine (Demerol)   
 Oxycodone (in Percocet)   
   
Nonsteroidal anti-inflammatory drugs   
 Ketorolac   
 
 
 

 Total morphine equivalents administered for the music and control groups was analyzed 

using an independent samples t-test.  Results indicated no statistically significant difference 

between groups, although the mean for the music group was lower than the control group (music 

mean = 63.54, control mean = 64.23, t = -.098). 

 The length of hospital stay (LOS) was also analyzed using an independent samples t-test.  

The music group had a significantly shorter LOS (t = -2.37, p < .05), which was measured in 

whole days.  Most patients were discharged between 0900 and 1700 hours.  A full day was 

counted if patients were discharged after 1300 hours, and a day was not counted if patients were 

discharged before 1300 hours. 

 Perceptual data were analyzed by grouping related survey questions.  Table 4 provides a 

complete listing of questions in their respective groups.  The music group rated total perceived 

sleep since surgery higher than the control group, but a t-test analysis revealed no significant 

difference.  PACU pain and post-PACU pain were analyzed using a Mann-Whitney U, and 

results showed a significantly lower post-PACU pain rating for the music group (U = 193.0, p < 

.05).  There was no statistical difference between groups for PACU pain (music mean = 23.80, 

control mean = 22.16).  Mann-Whitney U analysis of PACU comfort and hospital comfort 

revealed no differences between the music and control groups.   
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The average rating for music therapy on a scale of 0 (not effective) to 11 (very effective) 

was 8.69.  See Table 5 for general statistics for the perceived effectiveness of music therapy. 

 
 
 

Table 4  

Grouping of Survey Questions 

  Questions 
Pain Level 
 PACU Pain Pain experienced in the PACU 
 Post-PACU Pain Pain experienced after discharged from PACU 
Pain Management 
 PACU Management Pain management in the PACU 
 Post-PACU Management Pain management after discharged from PACU 
Sleep 
 Quality and Amount  Amount of sleep since surgery 
 combined for a total score Quality of sleep since surgery 
Comfort 
 PACU Comfort Overall comfort of PACU stay 
 Hospital Comfort Overall comfort of hospital stay 
Music Therapy 
  Music therapy in the PACU 
 

 
 
 
Table 5  

Music Therapy Effectiveness 

Descriptive Statistics 
  

Mean 8.69 
Median 9.00 
Mode 9 
Std. Deviation 2.10 
Range Min. 4 
Range Max. 11 
 

 

 

 Pearson’s Correlation was applied to the music group (see Table 6) and the control group 

(see Table 7) for all survey questions and total morphine equivalents administered.  For the 

music group, there was a significant positive correlation between effectiveness of music therapy 
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and comfort level in the PACU (r = .677, p < .01).  A significant positive correlation was also 

indicated for music therapy and post-PACU pain management (r = .435, p < .05).  Other 

significant correlations included a positive correlation between hospital comfort and quality of 

sleep (r = .618, p < .01), a positive correlation between hospital comfort and amount of sleep (r = 

.501, p < .05), and a negative correlation between total morphine equivalents and PACU pain 

management (r = -.459, p < .05). 

 The control group also revealed significant positive correlations for hospital comfort and 

quality of sleep (r = .460, p < .05), and hospital comfort and amount of sleep (r = .605, p < .01).  

A significant negative correlation between total morphine equivalents and PACU comfort was 

noted (r = -.456, p < .05). 

 Prior research (Moddeman, 2000) indicated a relationship between age and amount of 

medication administered, with a higher age yielding less medication.  A Pearson’s Correlation 

was calculated for both groups for age and total morphine equivalents.  Results revealed a 

negative correlation for the music group (r = -.482, p < .05) and the control group (r = -.545, p < 

.01). 
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Table 6 

Music Group Correlations 

1 -.347 -.064 -.459* .076 -.210 -.248 -.374 .136 -.193
.105 .784 .036 .736 .324 .243 .065 .518 .355

25 23 21 21 22 24 24 25 25 25
-.347 1 .367 .711** .486* .113 -.058 .294 -.092 .333
.105 .102 .000 .022 .608 .794 .174 .675 .120

23 23 21 21 22 23 23 23 23 23
-.064 .367 1 .395 .677** .217 .435* .004 -.002 .295
.784 .102 .085 .001 .345 .049 .987 .991 .195

21 21 21 20 20 21 21 21 21 21
-.459* .711** .395 1 .565** .347 .232 .275 -.207 .422
.036 .000 .085 .009 .123 .312 .228 .368 .057

21 21 20 21 20 21 21 21 21 21
.076 .486* .677** .565** 1 .380 .185 .088 .071 .298
.736 .022 .001 .009 .081 .410 .697 .755 .178

22 22 20 20 22 22 22 22 22 22
-.210 .113 .217 .347 .380 1 .239 .292 .164 .144
.324 .608 .345 .123 .081 .261 .166 .443 .503

24 23 21 21 22 24 24 24 24 24
-.248 -.058 .435* .232 .185 .239 1 .266 .112 .382
.243 .794 .049 .312 .410 .261 .209 .601 .065

24 23 21 21 22 24 24 24 24 24
-.374 .294 .004 .275 .088 .292 .266 1 .708** .618**
.065 .174 .987 .228 .697 .166 .209 .000 .001

25 23 21 21 22 24 24 25 25 25
.136 -.092 -.002 -.207 .071 .164 .112 .708** 1 .501*
.518 .675 .991 .368 .755 .443 .601 .000 .011

25 23 21 21 22 24 24 25 25 25
-.193 .333 .295 .422 .298 .144 .382 .618** .501* 1
.355 .120 .195 .057 .178 .503 .065 .001 .011

25 23 21 21 22 24 24 25 25 25

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Total Morhpine Equiv

PACU Pain

Music Therapy

PACU Manage

PACU Comfort

Pain Post

Post Manage

Quality Sleep

Amount Sleep

Hospital Comfort

Total
Morhpine

Equiv PACU Pain
Music

Therapy
PACU

Manage
PACU

Comfort Pain Post Post Manage Quality Sleep Amount Sleep
Hospital
Comfort

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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Table 7 

Control Group Correlations 

1 -.240 -.363 -.456* -.508** -.347 -.347 -.156 -.396
.282 .097 .025 .009 .097 .090 .458 .050

25 22 22 24 25 24 25 25 25
-.240 1 .720** .590** .094 -.103 .205 .225 .376
.282 .000 .004 .678 .657 .359 .314 .085

22 22 22 22 22 21 22 22 22
-.363 .720** 1 .689** .010 -.006 .312 .241 .462*
.097 .000 .000 .964 .979 .158 .280 .030

22 22 22 22 22 21 22 22 22
-.456* .590** .689** 1 .384 .285 .375 .205 .386
.025 .004 .000 .064 .188 .071 .337 .062

24 22 22 24 24 23 24 24 24
-.508** .094 .010 .384 1 .647** .550** .332 .387
.009 .678 .964 .064 .001 .004 .105 .056

25 22 22 24 25 24 25 25 25
-.347 -.103 -.006 .285 .647** 1 .393 .250 .094
.097 .657 .979 .188 .001 .057 .238 .663

24 21 21 23 24 24 24 24 24
-.347 .205 .312 .375 .550** .393 1 .760** .460*
.090 .359 .158 .071 .004 .057 .000 .021

25 22 22 24 25 24 25 25 25
-.156 .225 .241 .205 .332 .250 .760** 1 .605**
.458 .314 .280 .337 .105 .238 .000 .001

25 22 22 24 25 24 25 25 25
-.396 .376 .462* .386 .387 .094 .460* .605** 1
.050 .085 .030 .062 .056 .663 .021 .001

25 22 22 24 25 24 25 25 25

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Total Morhpine
Equiv

PACU Pain

PACU Manage

PACU Comfort

Pain Post

Post Manage

Quality Sleep

Amount Sleep

Hospital Comfort

Total
Morhpine

Equiv PACU Pain
PACU

Manage
PACU

Comfort Pain Post Post Manage Quality Sleep Amount Sleep
Hospital
Comfort

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
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CHAPTER 4 
 
 
 
 

Discussion 

 

 This study yielded many interesting results that should be taken into consideration for 

further research in the area of music therapy in the PACU.  While the t-test analysis did not show 

a significant difference between groups for total morphine equivalents, there were several 

statistically significant differences that indicate positive benefits of music therapy.  The length of 

hospital stay was significantly shorter for the music group.  A fast yet effective treatment time is 

of interest to hospitals and other healthcare facilities.  Patients in the music group who rated 

music therapy as very effective also rated their comfort level in the PACU significantly higher 

than the control group.  Hospitals are generally interested in their patients’ perceived comfort 

levels throughout their hospital stay, as evidenced by hospitals asking patients to complete 

surveys before being discharged.  Patients who remember a good experience may be more likely 

to choose the same facility in the future.   

Post-PACU pain levels were rated significantly lower by patients in the music group.  

This finding is intriguing considering there were no differences in the actual amount of pain 

medication administered/requested.  Patients in the music group may have been taking 

medication they did not need to control their pain.  Possible reasons for this may be the fear of 

pain reaching an uncontrollable level if pharmacological therapy does not remain on schedule.   

The researcher returned to the data and analyzed the amount of pain medication for the 

PACU, the first 24 hours post-surgery, and the second 24 hours post-surgery.  The mean was 

lower for the music group, however, the gap between the music group and control group 

continued to close as time progressed.  This trend indicates future studies may want to include a 

second music therapy and deep breathing session with patients the day after surgery, and 

possibly two days depending on length of stay.  A session the day after surgery may be more 

effective, as patients will be able to focus more on the treatment.  The length of time a person is 

conscious during the initial music therapy session in the PACU may also impact its 



 21

effectiveness.  This variable, however, would be extremely difficult to measure.  The researcher 

encountered several instances when it appeared as though the patient was sleeping, only for the 

patient to make a comment about the music between songs.   

Another result worth noting is the negative correlation in the music group between total 

morphine equivalents and the PACU pain management rating.  One explanation may be that 

patients who experienced extreme pain in the PACU were given more pain medication, but 

because they remembered being in extreme pain, they gave PACU pain management a low 

rating. 

Other significantly correlated results indicated by this study are to be expected.  The 

control group and the experimental group both had significant positive correlations between 

amount of sleep and quality of sleep.  These results indicate subjects think of amount and quality 

of sleep similarly.  The control group also showed a significant negative correlation between 

total morphine equivalents and post-PACU pain levels.  The more medication they took the less 

pain they perceived, as one would expect the results to produce.  Finally, the significant negative 

correlation between total morphine equivalents and age is consistent with previous research 

(Moddeman, 2000).  Moddeman cites explanations by Hofland (1992), who lists fear of 

addiction and effective coping strategies in older adults as possible reasons for less analgesic use. 

The researcher noted several observations throughout the course of the study.  All 

hospital staff involved in the research were extremely positive toward music therapy in the 

PACU.  The PACU nurses often made comments after a favorite song was played, and some 

even sang harmony with the researcher.  Upon seeing the researcher enter the unit nurses would 

say, “Oh good!  We get music today!”  The researcher recalls walking in on a particularly hectic 

day in the PACU.  Nurses were moving quickly, pagers were sounding, phones were ringing, and 

voices were at a high level.  Within ten minutes of the music starting the atmosphere became 

more relaxed, and a few staff members even commented on the difference they felt music had on 

the environment.   

Patients in the music group often made comments to the researcher when completing the 

survey the day after surgery.  One patient stated, “I am so glad you were there.  The pain meds 

were not working, but once the music started I just focused on that and began to relax.”  Another 

patient said she found the music soothing, and she believes the music helped her wake up from 

the anesthesia.  Other patients wished everyone could receive music as they wake up from 
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surgery.  Some subjects were more alert in the PACU than others.  One patient began requesting 

songs, maintained eye contact, and reflected a positive affect during the entire session.  Other 

patients rested with their eyes closed and mouthed the words to the song being played.  Many 

who woke up hearing the music initially had a look of confusion, and then smiled in recognition 

when they realized the source of the music. 

 Patient-preferred music has been shown to be more effective; however it is imperative to 

speak with the patient about their preferences before the surgery.  For obvious reasons, obtaining 

this information in the PACU is not feasible.  The stress and anxiety of an upcoming surgery 

may also change music preferences.  One patient shared that she goes to church every Sunday, 

but she wanted nothing to do with religious music while waking up from surgery.  Others 

swayed the opposite direction, requesting one type of music before surgery and requesting 

religious music while in the PACU.  One patient requested all religious music during her pre-

operative appointment, but this genre brought tears to her eyes in the PACU.  An emotional 

response of this nature is contraindicated during a time when a patient’s vital signs and 

physiological responses need to return to baseline levels.  A general music preference may not 

hold true, so it is important that a music therapist be prepared to adapt to the needs of patients 

while in the PACU.   

 While a large amount of research with recorded music in the PACU exists, the area of 

live music paired with a relaxation technique is still new.  Prior research with recorded music can 

be divided into two categories based on results: studies finding no significant differences in pain 

(Heitz, Symreng, & Scamman, 1992; Heiser, Chiles, Fudge, & Gray, 1997; Taylor, Kuttler, 

Parks, & Milton, 1998) and studies finding a significant decrease in pain perception for the 

treatment groups (Shertzer & Keck, 2001; Good, Anderson, Stanton-Hicks, Gras, & Makii, 2002; 

Nilsson, Rawal, Enqvist, & Unosson, 2003; Laurion & Fetzer, 2003).  All studies measured 

patients’ perception of pain; however different rating methods were used.  One of the studies 

reporting no differences in pain noted patients’ positive remarks of music aiding in relaxation 

(Heiser et al.), while another study found patients who received music remembered their PACU 

stay as significantly more pleasant (Heitz et al.).  The present study found no significant 

differences in PACU comfort levels, however there was a significant positive correlation 

between perception of PACU comfort and perception of music therapy effectiveness.  Studies 

reporting a significant decrease in perceived pain compared pain scores upon admission to the 



 23

PACU with pain scores upon discharge from PACU.  Only one study (Nilsson et al.) measured 

total morphine equivalents and found no significant differences between experimental and 

control groups.  These results are congruent with the results of the current study – a significant 

difference in post-PACU pain scores, but no significant difference in total morphine equivalents.   

The results of this study call for further research in the area of live music in the post 

anesthesia care unit.  Future studies might consider including an additional music therapy session 

on the first postoperative day.  Tighter control of the types of procedures included in the study 

may result in a significant difference for pain medication, due to equivalent incision size and site 

across subjects yielding a more similar pain experience.  Researchers may find new and/or 

different results with replication, and additional studies involving live music in the PACU are 

certainly indicated.   
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Informed Consent 
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Informed Consent 
Music Group 

 
I freely and voluntarily and without element of force or coercion, consent to be a participant 
in the research project entitled “The effects of music therapy and deep breathing on pain in 
patients recovering from gynecologic surgery in the PACU.” 
 
This research is being conducted by Kristen Adams, MT-BC, who is a master’s student at the 
Florida State University under the direction of Jayne Standley, PhD, MT-BC.  I understand the 
purpose of her research project is to better understand the effects patient-preferred music 
has on pain.  I understand that if I participate in the project I will receive live music while in 
the Post Anesthesia Care Unit and be directed in deep breathing techniques.  
 
I am aware that my name will not be on data forms, that I will be identified by subject 
number only.  I understand my medical chart will be reviewed for demographic information 
and prescribed medications, related to my current hospital stay only, to the extent allowed 
by law.  The information will be reviewed by the researcher and directing professor only and 
will be kept confidential and secured in the music therapy clinical office.  I also understand I 
will be asked to complete a short survey the day after surgery.  My name will not appear on 
any of the results.  No individual results will be reported, only group findings will be 
reported.  All data will be destroyed upon completion of the study. 
 
I understand there are minimal risks involved in participation of this study.  I understand 
there is a possibility for me to find music irritating while recovering from general anesthesia. 
 
I also understand there are benefits for participating in this research project.  I may find my 
recovery to be more pleasant while listening to live music.  I understand the information 
collected during the study may aid health care professionals with valuable insight into 
improved recovery after surgery. 
 
I understand my participation is completely voluntary.  I may choose not to participate, or I 
may withdraw from participation at any time without prejudice, penalty, or loss of benefits.  
I have been given the right to ask questions concerning this study.  Questions, if any, have 
been answered to my satisfaction. 
 
I understand I may contact Kristen Adams or Jayne Standley, (850) 644-4565, for answers to 
questions about this research.  Further information is available by contacting the Florida 
State University Office of Research at (850) 644-9695.  Group results will be made available to 
me upon my request. 
 
I have read and understand this consent form in its entirety. 
 
 
    
(Subject)  (Date)  
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Informed Consent 
Control Group 

 
I freely and voluntarily and without element of force or coercion, consent to be a participant 
in the research project entitled “The effects of music therapy and deep breathing on pain in 
patients recovering from gynecologic surgery in the PACU.” 
 
This research is being conducted by Kristen Adams, MT-BC, who is a master’s student at the 
Florida State University under the direction of Jayne Standley, PhD, MT-BC.  I understand the 
purpose of her research project is to better understand the effects patient-preferred music 
has on pain. 
 
I am aware that my name will not be on data forms, that I will be identified by subject 
number only.  I understand my medical chart will be reviewed for demographic information 
and prescribed medications, related to my current hospital stay only, to the extent allowed 
by law.  The information will be reviewed by the researcher and directing professor only and 
will be kept confidential and secured in the music therapy clinical office.  I also understand I 
will be asked to complete a short survey the day after surgery.  My name will not appear on 
any of the results.  No individual results will be reported, only group findings will be 
reported.  All data will be destroyed upon completion of the study. 
 
I understand my participation is completely voluntary.  I may choose not to participate, or I 
may withdraw from participation at any time without prejudice, penalty, or loss of benefits.  
I have been given the right to ask questions concerning this study.  Questions, if any, have 
been answered to my satisfaction. 
 
I understand I may contact Kristen Adams or Jayne Standley, (850) 644-4565, for answers to 
questions about this research.  Further information is available by contacting the Florida 
State University Office of Research at (850) 644-9695.  Group results will be made available to 
me upon my request. 
 
I have read and understand this consent form in its entirety. 
 
 
    
(Subject)  (Date)  
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Music Preference Form 
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Please indicate your music preferences below by placing an "x" in the box. 
 
 
Styles Decades 
  

 Country  1950s 
 Jazz  1960s 
 Rock  1970s 
 Gospel/Hymns  1980s 
 R&B  1990s 
 Other: ________________  Current 

 
 
 
 
 
 
Please list some of your preferred artists and/or songs. 
 

Artists  Songs 
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Patient Surveys 
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Patient Survey – Music Group 
 
Please respond to the following statements by circling the corresponding number. 
 
Pain experienced in the PACU 
 

Extreme Pain  0 1 2 3 4 5 6 7 8 9 10 11  No Pain 
 
 
Pain management in the PACU 
 

No Relief  0 1 2 3 4 5 6 7 8 9 10 11  Complete Relief 
 
 
Music therapy in the PACU 
 

Not Effective  0 1 2 3 4 5 6 7 8 9 10 11  Very Effective 
 
 
Overall comfort of PACU stay 
 

Not Comfortable  0 1 2 3 4 5 6 7 8 9 10 11  Very Comfortable 
 
 
Pain experienced after discharged from PACU 
 

Extreme Pain  0 1 2 3 4 5 6 7 8 9 10 11  No Pain 
 
 
Pain management after discharged from PACU 
 

No Relief  0 1 2 3 4 5 6 7 8 9 10 11  Complete Relief 
 
 
Amount of sleep since surgery 
 

No Sleep  0 1 2 3 4 5 6 7 8 9 10 11  Abundant Sleep 
 
 
Quality of sleep since surgery 
 

Poor Quality  0 1 2 3 4 5 6 7 8 9 10 11  High Quality 
 
 
Overall comfort of hospital stay 
 

Not Comfortable  0 1 2 3 4 5 6 7 8 9 10 11  Very Comfortable 
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Patient Survey – Control Group 
 
Please respond to the following statements by circling the corresponding number. 
 
 
Pain experienced in the PACU 
 

Extreme Pain  0 1 2 3 4 5 6 7 8 9 10 11  No Pain 
 
 
Pain management in the PACU 
 

No Relief  0 1 2 3 4 5 6 7 8 9 10 11  Complete Relief 
 
 
Overall comfort of PACU stay 
 

Not Comfortable  0 1 2 3 4 5 6 7 8 9 10 11  Very Comfortable 
 
 
Pain experienced after discharged from PACU 
 

Extreme Pain  0 1 2 3 4 5 6 7 8 9 10 11  No Pain 
 
 
Pain management after discharged from PACU 
 

No Relief  0 1 2 3 4 5 6 7 8 9 10 11  Complete Relief 
 
 
Amount of sleep since surgery 
 

No Sleep  0 1 2 3 4 5 6 7 8 9 10 11  Abundant Sleep 
 
 
Quality of sleep since surgery 
 

Poor Quality  0 1 2 3 4 5 6 7 8 9 10 11  High Quality 
 
 
Overall comfort of hospital stay 
 

Not Comfortable  0 1 2 3 4 5 6 7 8 9 10 11  Very Comfortable 
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APPENDIX F 
 
 
 

Data Collection Form 
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Data Sheet 
 

Control      Experimental                                                      Subject Number: _____________ 
 

Medication Dose Time Initial order Function 
     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     
 

Procedure  Admit to PACU  PACU LOS  
Date/Time  PACU d/c  Hospital LOS  

     
 Height  Weight  
   Age  
Complications:     
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Equianalgesic Dose Chart 



 39



 40



 41



 42

 

 

REFERENCES 
 
 
 
 

American Pain Society.  (2003).  Principles of Analgesic Use in the Treatment of Acute Pain and 
Cancer Pain (5th ed.).  Glenview, IL: American Pain Society. 

 
Barnes, P. M., Powell-Griner, E., McFann, K., & Nahin, R. L.  (2004).  Complementary and 

alternative medicine use among adults: United States, 2002.  Advance data from vital and 
health statistics, 343.  Retrieved January 10, 2005, from http://www.cdc.gov/nchs/data/ 
ad/ad343.pdf 

 
Barratt, S. M., & Power, I.  (1998).  Approaches to reducing postoperative opioid requirements.  

CNS Drugs, 10, 257-270. 
 
Carr, E. C., Thomas, V. N., & Wilson-Barnet, J.  (in press).  Patient experiences of anxiety, 

depression and acute pain after surgery: a longitudinal perspective.  International Journal 
of Nursing Studies. 

 
Christo, P. J.  (2003).  Opioid effectiveness and side effects in chronic pain.  Anesthesiology 

Clinics of North America, 21, 699-713. 
 
Cohendy, R., Brougere, A., & Cuvillon, P.  (2005).  Anesthesia in the older patient.  Current 

Opinion in Clinical Nutrition and Metabolic Care, 8, 17-21. 
 
Davis, C. A.  (1992).  The effects of music and basic relaxation instruction on pain and anxiety 

of women undergoing in-office gynecological procedures.  Journal of Music Therapy, 29, 
202-216. 

 
Desborough, J. P.  (2000).  The stress response to trauma and surgery.  British Journal of 

Anaesthesia, 85, 109-117. 
 
Ellstrom M., Olsen, M. F., Olsson, J. H., Nordberg, G., Bengtsson, A., & Hahlin, M.  (1998).  

Pain and pulmonary function following laparoscopic and abdominal hysterectomy: a 
randomized study.  Acta Obstetricia et Gynecologica Scandinavica, 77, 923-928. 

 
Fauerbach, J. A., Lawrence, J. W., Haythornthwaite, J. A., & Richter, L.  (2002).  Coping with 

the stress of a painful medical procedure.  Behaviour Research and Therapy, 40, 1003-
1015. 

 
Good, M.  (1995).  A comparison of the effects of jaw relaxation and music on postoperative 

pain.  Nursing Research, 44, 52-57. 



 43

 
Good, M.  (1996).  Effects of relaxation and music on postoperative pain: A review.  Journal of 

Advanced Nursing, 24, 905-914. 
 
Good, M., Anderson, G. C., Stanton-Hicks, M., Grass, J. A., Makii, M.  (2002).  Relaxation and 

music reduce pain after gynecologic surgery.  Pain Management Nursing, 3, 61-70. 
 
Good, M., Stanton-Hicks, M., Grass, J. A., Anderson, G. C., Lai, H., Roykulcharoen, V., et al.  

(2001).  Relaxation and music to reduce postsurgical pain.  Journal of Advanced Nursing, 
33, 208-215. 

 
Heffline, M. S., (1990).  Exploring nursing interventions for acute pain in the postanesthesia care 

unit.  Journal of Post Anesthesia Nursing, 5, 321-328. 
 
Heiser, R. M., Chiles, K., Fudge, M., & Gray, S. E.  (1997).  The use of music during the 

immediate postoperative recovery period.  Association of Operating Room Nurses 
Journal, 65, 777-785. 

 
Heitz, L., Symreng, T., Scamman, F. L.  (1992).  Effect of music therapy in the postanesthesia 

care unit: a nursing intervention.  Journal of Post Anesthesia Nursing, 7(1), 22-31. 
 
Ikonomidou, E., Rehnotrom, A., & Naesh, O.  (2004).  Effect of music on vital signs and 

postoperative pain.  Association of Operating Room Nurses Journal, 80, 269-278. 
 
Kalkman, C. J., Visser, K., Moen, J., Bonsel, G. J., Grobbee, D. E., & Moons, K. G.  (2003).  

Preoperative prediction of severe postoperative pain.  Pain, 105, 415-423. 
 
Keogh, E., & Herdenfeldt, M.  (2002).  Gender, coping and the perception of pain.  Pain, 97, 

195-201. 
 
Kurz, A., Sessler, D. I.  (2003).  Opioid-induced bowel dysfunction – Pathophysiology and 

potential new therapies.  Drugs, 63, 649-671. 
 
Kwekkeboom, K. L.  (2001).  Pain management strategies used by patients with breast and 

gynecologic cancer with postoperative pain.  Cancer Nursing, 24, 378-386. 
 
Laurion, S., Fetzer, S. J.  (2003).  The effect of two nursing interventions on the postoperative 

outcomes of gynecologic laparoscopic patients.  Journal of PeriAnesthesia Nursing, 18, 
254-261. 

 
Lewis, K. S., Whipple, J. K., Michael, K. A., & Quebbeman, E. J.  (1994).  Effect of analgesic 

treatment on the physiological consequences of acute pain.  American Journal of 
Hospital Pharmacy, 51, 1539-1554. 

 
Locsin, R. G.  (1981).  The effect of music on the pain of selected post-operative patients.  

Journal of Advanced Nursing, 6, 19-25. 



 44

 
Lynch, E. P., Lazor, M. A., Gellis, J. E., Orav, J., Goldman, L., & Marcantonio, E. R.  (1998).  

The impact of postoperative pain on the development of postoperative delirium.  
Anesthesia and Analgesia, 86, 781-785. 

 
McCaffery, M., & Pasero, C.  (1999).  Pain: Clinical Manual (2nd ed.).  St. Louis : Mosby, Inc. 
 
McCaffrey, R., & Locsin, R. C.  (2002).  Music listening as a nursing intervention: a symphony 

of practice.  Holistic Nursing Practice, 16, 70-77. 
 
McCaffrey, R., & Locsin, R.  (2004).  The effect of music listening on acute confusion and 

delirium in elders undergoing elective hip and knee surgery.  International Journal of 
Older People Nursing in association with Journal of Clinical Nursing, 13, 91-96. 

 
McClernon, F. J., Westman, E. C., & Rose, J. E.  (2004).  The effects of controlled deep 

breathing on smoking withdrawal symptoms in dependent smokers.  Addictive Behaviors, 
29, 765-772. 

 
McGeary, R. A.  (1999).  Practical approach to improving pain management for inpatient 

gynecological surgery patients.  Journal of Nursing Care Quality, 13, 83-85. 
 
Migneault, B., Girard, F., Albert, C., Chouinard, P., Boudreault, D., Provencher, D., et al.  

(2004).  The effect of music on the neurohormonal stress response to surgery under 
general anesthesia.  Anesthesia and Analgesia, 98, 527-532. 

 
Milukkolasa, B., Obminski, Z., Stupnicki, R., & Golec, L.  (1994).  Effects of music treatment on 

salivary cortisol in patients exposed to presurgical stress.  Experimental and Clinical 
Endocrinology, 102, 118-120. 

 
Moddeman, G. R.  (2000).  Factors influencing the postoperative pain experience of adult 

females.  Dissertation Abstracts International, 61 (07), 3510.  (UMI No. 9980828) 
 
Morin, C., Lund, J. P., Villarroel, T., Clokie, C. M., & Feine, J. S. (2000).  Differences between 

the sexes in post-surgical pain.  Pain, 85, 79-85. 
 
Myles, P. S., Williams, D. L., Hendrata, M., Anderson, H., & Weeks, A. M.  (2000).  Patient 

satisfaction after anaesthesia and surgery: results of a prospective survey of 10,811 
patients.  British Journal of Anaesthesia, 84, 6-10. 

 
Nguyen, N. T., Lee, S. L., Goldman, C., Fleming, N., Arango, A., McFall, R., & Wolfe, B. M.  

(2001).  Comparison of pulmonary function and postoperative pain after laparoscopic 
versus open gastric bypass: A randomized trial.  Journal of the American College of 
Surgeons, 192, 469-476. 

 



 45

Nilsson, U., Rawal, N., Enqvist, B., Unosson, M.  (2003).  Analgesia following music and 
therapeutic suggestions in the PACU in ambulatory surgery; a randomized controlled 
trial.  ACTA Anaesthesiologica Scandinavica, 47, 278-283. 

 
Nilsson, U., Rawal, N., Unestahl, L. E., Zetterberg, C., & Unosson, M.  (2001).  Improved 

recovery after music and therapeutic suggestions during general anaesthesia: a double-
blind randomized controlled trial.  ACTA Anaesthesiologica Scandinavica, 45, 812-817. 

 
Nilsson, U., Rawal, N., & Unosson, M.  (2003).  A comparison of intra-operative or 

postoperative exposure to music – a controlled trial of the effects on postoperative pain.  
Anaesthesia, 58, 699-703. 

 
Parker, R., K., Holtmann, B., Smith, I., White, P. F.  (1994).  Use of ketorolac after lower 

abdominal-surgery - effect on analgesic requirement and surgical outcome.  
Anesthesiology, 80, 6-12. 

 
Pelletier, C. L.  (2004).  The effect of music on decreasing arousal due to stress: A meta-analysis.  

Journal of Music Therapy, 41, 192-214. 
 
Peretz, B., Gluck, G. M.  (1999).  Assessing an active distracting technique for local anesthetic 

injection in pediatric dental patients: repeated deep breathing and blowing out air.  
Journal of Clinical Pediatric Dentistry, 24(1), 5-8. 

 
Plummer, J. L., Owen, H., Ilsley, A. H., & Tordoff, K.  (1996).  Sustained-release ibuprofen as 

an adjunct to morphine patient-controlled analgesia.  Anesthesia and Analgesia, 83, 92-
96.   

 
Power, H.  (2002).  Patient positioning outcomes for women undergoing gynaecological 

surgeries.  Canadian Operating Room Nursing Journal, 20(3), 7-10, 27-30. 
 
Rannestad, T., Eikeland, O., Helland, H., & Qvarnstrom, U.  (2000).  Quality of life, pain, and 

psychological well-being in women suffering from gynecological disorders.  Journal of 
Women’s Health & Gender-Based Medicine, 9, 897-903. 

 
Rorarius, M. G., Mennander, S., Suominen, P., Rintala S., Puura, A., Pirhonen, R., et al.  (2004).  

Gabapentin for the prevention of postoperative pain after vaginal hysterectomy.  Pain, 
110, 175-181. 

 
Roykulcharoen, V., & Good, M.  (2004).  Systematic relaxation to relieve postoperative pain.  

Journal of Advanced Nursing, 48, 140-148.   
 
Shea, R. A., Brooks, J. A., Dayhoff, N. E., & Keck, J.  (2002).  Pain intensity and postoperative 

pulmonary complications among the elderly after abdominal surgery.  Heart & Lung, 31, 
440-449. 

 



 46

Shertzer, K. E., & Keck, J. F.  (2001).  Music and the PACU environment.  Journal of 
PeriAnesthesia Nursing, 16, 90-102. 

 
Standley, J. M.  (2000).  Music research in medical treatment.  In C. E. Furman (Ed.), 

Effectiveness of Music Therapy Procedures: Documentation of Research and Clinical 
Practice (pp. 1-64).  Silver Spring, MD: The American Music Therapy Association, Inc. 

 
Taylor, L. K., Kuttler, K. L., Parks, T. A., Milton, D.  (1998).  The effect of music in the 

postanesthesia care unit on pain levels in women who have had abdominal 
hysterectomies.  Journal of PeriAnesthesia Nursing, 13, 88-94. 

 
Thomas, T., Robinson, C., Champion, D., McKell, M., & Pell, M.  (1998).  Prediction and 

assessment of the severity of post-operative pain and of satisfaction with management.  
Pain, 75, 177-185. 

 
van Dihoorn, J.  (1998).  Cardiorespiratory effects of breathing and relaxation instruction in 

myocardial infarction patients.  Biological Psychology, 49, 123-135. 
 
Voss, J. A., Good, M., Yates, B., Baun, M. M., Thompson, A., & Hertzog, M.  (2004).  Sedative 

music reduces anxiety and pain during chair rest after open-heart surgery.  Pain, 112, 
197-203. 

 
Walters, C. L.  (1996).  The psychological and physiological effects of vibrotactile stimulation, 

via a somatron, on patients awaiting scheduled gynecological surgery.  Journal of Music 
Therapy, 33, 261-287. 

 
Webb, M. R., & Kennedy, M. G.  (1994).  Behavioral responses and self-reported pain in 

postoperative patients.  Journal of Post Anesthesia Nursing, 9, 91-95. 
 
Zimmerman, L., Nieveen, J., Barnason, S., & Schmaderer, M.  (1996).  The effects of music 

interventions on postoperative pain and sleep in coronary artery bypass graft (CABG) 
patients.  Scholarly Inquiry for Nursing Practice, 10(2), 153-170. 



 47

 

 

BIOGRAPHICAL SKETCH 
 
 
 
 

Name:    Kristen Suzanne Adams 
 
Date of Birth:   April 15, 1980 
 
Place:    Harvey, Illinois 
 
Education:   The Florida State University 

Tallahassee, Florida 
Major: Music Therapy 
Degree: Bachelor of Music (2003) 
  
 
The Florida State University 
Tallahassee, Florida 
Major:  Music Therapy 
Degree:  Master of Music (2005) 

 
 
Experience:   Music Therapist - Board Certified (2003) 
 

Tallahassee Memorial HealthCare (August 2003 – May 2004) 
 
Scholastic Publications: 
 
Standley, J., Gregory, D., Whipple, J., Walworth, D., Nguyen, J., Jarred, J., Adams, K., Procelli, 

D., & Cevasco, A.  (in press).  Medical Music Therapy: A Model Program for Clinical 
Practice, Education, Training, and Research.  Silver Spring, MD:  American Music 
Therapy Association. 


