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ABSTRACT 

GRACE CHU-HUI-LIN CHI 

MUSIC RELAXATION VIDEO AND PAIN CONTROL: A RANDOMIZED 
CONTROLLED TRIAL FOR WOMEN RECEIVfNG INTRACAVITARY 

BRACHYTHERAPY FOR GYNECOLOGICAL CANCER 

DECEMBER 2009 

The purpose of this repeated-measures, two-group experimental study was to 

explore the effects of a nonphannacological nursing intervention, namely a music 

relaxation video, for women with gynecological cancer undergoing intracavitary 

brachytherapy. Participants were randomly assigned to either an experimental group or a 

control group. Those in the experimental group watched a 30-minute music relaxation 

video a total of four times during the first 44 hours of intracavitary brachytherapy. Five 

hypotheses were addressed. Data were collected to evaluate the video's effects on pain, 

opioid consumption, frequency of patient-control led analgesia (PCA) demanded and 

delivered injections and anxiety during that time. Pain scores were measured before and 

after watching the 30-minute music relaxation video, and anxiety scores were measured 

following the video. The control group received the same nursing care and underwent the 

same measurements without watching the video. Forty- four women with gynecologic 

cancer who were receiving their first intracavitary brachytherapy were recruited and 

randomly assigned to one of two groups. 
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Chi square, Fisher's exact test and t-test were used in demographic data. Age and 

ethnicity were different, but they were not related to outcomes. No statistically significant 

differences in health-related variables, baseline pain or anxiety were identified. 

Hypotheses were tested using a t-test or ANOY A. Main effects were found on trial 

groups (p = 0.008) and pre and post pain scores (p <.0005) on pain severity for all 

participants. Main effects were also found on trial groups (p = 0.012) and pre and post 

pain scores (p =.001) on pain severity excluding an outlier in the control group. No 

statistically significant differences were found in opioid consumption (t=-.033, p =.974), 

demanded PCA injections (t= l.010,p=.318) or delivered PCA injections (t= l.327, 

p=.192). A statistically significant difference was found in state anxiety scores (p = 0.003) 

between experimental and control group. In conclusion, viewing a music relaxation video 

during brachytherapy for gynecologic cancer did not reduce opioid consumption or 

significantly alter the number of demanded and delivered PCA injections. However 

women who viewed the music relaxation video reported lower anxiety and pain severity 

scores compared to women who did not view the music relaxation video. 
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CHAPTER I 

INTRODUCTION 

Gynecological cancers are one of the main causes of mortality and morbidity in 

women (Jones et al. , 2006). Cervical cancer is the tenth most common cancer among 

women in the United States, accounting for an estimated 12,800 new cases and an 

expected 4,600 deaths in 2000 (Greenlee, Murray, Bolden, & Wingo, 2000; Healthy 

People 20 10, n.d.). It is the second most common cancer among women globally, 

accounti ng for a probable 493 ,000 new cases and 274,000 deaths in 2002 (Parkin , Bray, 

Ferlay , & Pisani , 2005). Despite the fact that early detection and treatment decrease the 

incidence and mortality rates of cervical cancer (Janicek & Averette, 200 I) , the American 

Cancer Society estimates that 11 ,070 new cases of invasive cervical cancer wi 11 be 

diagnosed during 2008 and that about 3,870 women will die from the disease in the 

Un ited States during the same year (American Cancer Society, 2008). 

For almost a century, radiation therapy has been a basis for the remedial 

management of cervical cancer (Wolfson, 1999). Women with cervical cancer potentially 

face treatment with chemotherapy, surgery, and/or radiotherapy (Warnock, 2005). 

Brachytherapy is the term used to refer to internal radiation therapy or implant therapy 

(Gosse lin & Waring, 2001; Coons, 1996). It is a technique for delivering radiotherapy 

from a site close to the cancer through an applicator placed surgically in a body cavity 

such as the vagina or uterus (Coons, 1996; Velji & Fitch, 2001; Warnock, 2005). The 
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term "brachy" means "short." It is used in radiation therapy to describe the placement of 

a radiation applicator a short distance from, or straight into, the tumor (Coons, 1996) . To 

hold the applicator in place in brachytherapy for cervical cancer, the vagina is packed 

with large amount of gauze. For accurate delivery of radiation during the treatment 

period , the patient must remain supine (i.e., bed rest) with the head of the bed elevated 

abo ut 15 to 30 degrees at all times in a shielded isolation room (Gosselin & Waring, 

200 1; Patient Education Office, 1999; Velji & Fitch, 2001; Warnock, 2005). The typical 

treatment period is two to three days . Patients are cautioned to avoid unnecessary turning 

during the treatm ent, except for a nurse-assisted log-rolling technique (Velji & Fitch, 

200 l ). A Foley urinary catheter is inserted to avoid the need for getting out of bed. The 

patient receives scheduled antidiarrheal medications and a low-fiber di et to avoid having 

a bowel movement or diarrhea, which can accidentally dislodge the applicator. Pati ents 

undergo ing brachytherapy experi ence a range of physical and psycholog ica l difficulti es, 

such as lying without moving, pain , backache, difficulty eating, nausea, abdominal 

discomfort, constipation, and isol ation (Warnock, 2005).These may be exacerbated by the 

prolonged treatment period . Pain is a major concern for women receiving brachytherapy 

(Gosselin & W arin g, 2001; Velji & Fitch, 2001; Warnock, 2005). 

Pain is a complex, subjective, perceptual phenomenon with num erous personal 

meanings, and pain control is a major concern of health professionals (International 

Association for the Study of Pain , 1994). Traditional and pharmacological interventions 

for the relief of postoperative pain are being challenged by an increasing demand for 

more holistic approaches. Opioids, the current standard of treatment for postoperative 
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pain, have well-known sedative and emetic side effects (Ikonomidou, Rehnstrom, & 

Naesh, 2004). The desire to avoid these effects is driving the search for effective 

alternatives. Literature indicates that audio and visual effects can alter an individual 's 

mood (Stratton & Zalanowski, 1989) and decrease pain (Lee et al., 2004). Music and art 

(such as peaceful scenes) , through their relaxation effects, may alter the pain perception 

of an individual (Lane, 2005). 

Application of nonpharmacological nursing interventions to reduce the dosages of 

pain medication is essential for improving the current trend of postoperative care 

(lkonomidou et al. , 2004 ). Only a few studies applying a combination of music and 

peaceful images in an audio-visual video format as a nonpharmacological intervention for 

pain have been reported (Barnason, Zimmerman, & Nieveen, 1995 ; Lee et al. , 2004). No 

studies have examined the effects of audio-visual programming on patients receiving 

intracavitary brachytherapy for gynecological cancer. Thus, the objective of this study 

was to determine the effects of a music relaxation video on pain control in cancer patients 

who receive intracavitary brachytherapy. 

Problem of Study 

The purpose of this study was to examine the effects of a non pharmacological 

intervention, an audio-visual music relaxation video, on pain severity among women 

receiving their first intracavitary brachytherapy for gynecological cancer. Approximately 

50% of all postsurgical patients and 75% of patients with advanced cancer experience 

moderate to severe pain (International Association for the Study of Pain, 1993). In 

hospitalized patients, the prevalence of pain varies between 45% and 78% (Nash et al. , 
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1999). Therefore, management of pain has become an important focus for healthcare 

professionals (Tapp & Kropp, 2005). 

Unrelieved pain may increase a patient's anxiety level , adversely affecting her 

overall well-being (McCaffery & Pasero, 1999). Postoperative anxiety and pain may be 

related to preoperative anxiety. Higher levels of preoperative anxiety indirectly predicted 

hi gher levels of pain during the postoperative inpatient stay (Kain, Sevarino, Alexander, 

Pincus, & Mayes, 2000). Therefore, anxiety level was included as a variable in this study. 

Rationale for the Study 

The efficacy and usefulness of music in reli eving pain has been documented 

widely in different clinical settings from chronic cancer to postoperative pain (Beck, 

1991; Good, Anderson, Stanton-Hicks, Grass, & Makii , 2002; Lane, 2005; Taylor, 

Kuttler, Parks, & Milton , 1998). Music has often been used as a distraction during 

invas ive procedures for the purpose of decreasing opioid usage and pain intensity 

(Cep da, Carr, Lau, & Alvarez, 2006). Music also may facilitate mental relaxation; 

decrease emotional difficulties such as isol ation, loneliness and discouragement; assist in 

controlling stress; and alter pain perception (Cook, 1986; Lane, 2005; Kemper & 

Danhauer, 2005; McCaffrey & Locsin, 2002). In surgery pati ents , music was effective in 

lowering pain levels and decreas ing opioid consumption (Good et al., 2002; Laurion & 

Fetzer, 2003). 

Music may be combined with other relaxation techniques for an even greater 

effect. Studies show that visual art, such as a peaceful scene, can produce healing effects 

by changing a person 's physiologic state and attitude from stress to deep relaxation 
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(Lane, 2005). Art does far more than simply soothe the body (Larson, 2006). When the 

brain perceives an image of a peaceful scene, it alerts parasympathetic arousal, shifting 

the body into deep relaxation and even reducing pain (Lane, 2005). Presentation of music 

and visual art together was found to have strong effects on mood (Stratton & Zalanowski, 

1989). When music was played to accompany a movie of scenic views, both the dose of 

s dative medication required and the pain score decreased significantly for patients who 

had undergone an invasive procedure (Lee et al., 2004). The combination of music with 

visual art appears to have much stronger positive effects than either stimulus alone. 

The issue of pain management has demanded the increased attention and concern 

of hea lth professionals in recent years (International Association for the Study of Pain, 

l 994). Consumer groups are advocating for improved patient satisfaction and comfort 

measures in th hospital. Increasing numbers of patients are demanding more holistic 

approaches to symptom management using interventions beyond the traditional 

pharmacological approach to pain relief. Because of the well -known sedative and emetic 

s ide effects of opioids, weaning patients off of these agents is essential for improving the 

quality of postoperative nursing care (Ikonornidou et al., 2004). 

Nursing research has the potential to improve both the quality of nursing care and 

th e control of patient pain. One appropriate area for nursing research is the use of new 

technologies to reduce pain and improve patient well-being. A modem audiovisual 

medium in the form of music relaxation video apparently has the potential to produce 

these effects. The proposed study would investigate the effects of such a video on pain 

and anxiety in a group of women undergoing intracavitary brachytherapy for 
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gynecological cancer in an inpatient setting. No such study has been reported in the 

published literature. The findings of this study would add new information to existing 

nursing knowledge for use in future nursing practice. The proposed intervention is low 

cost, has minimal risk of harmful side effects, is relatively simple to deliver, and is 

noninvasive (Evans, 2002; Tse, Chan, & Benzie, 2005). The intervention provides a 

viable option that can offer patients additional comfort in a stressful situation and has the 

potential to enhance nursing knowledge and practice. 

Theoretical Framework 

The Neuman 's System Model provides the framework for the study. The model 

consists of four metaparadigms of nursing concept: person, environment, health and 

nursing (Neuman & Fawcett, 2002) and two main components, stress and the reaction to 

stress, within the metaparadigm of nursing concept (George, 2002). 

Person 

In the model , the client, a term used as a synonym for person, is viewed as an 

open system composed of a basic core of energy resources with a dynamic composite of 

the interrelationship of five variables: physiological, psychological , sociocultural , 

developmental , and spiritual (George, 2002; Reed, 1993). Each human being is portrayed 

as a series of concentric rings. Each ring has an exclusive purpose and is composed of the 

five interrelated variables. The innermost protective rings (the lines ofresistance) 

surround the core structure (the innate person variables) to guard the essential system 

integrity, such as immune function, developmental levels or spiritual orientation 

(Gigliotti, 2002). The next boundary is the normal line of defense, which protects the 
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core. It is the baseline standard of functioning, usual state of wellness or dynamic 

equilibrium for the client. It is what the person has turned out to be over time, comprising 

features such as intelligence, behaviors, coping skills, and problem-solving abilities 

(Knight, 1990; Reed, 1993). The outennost ring, the flexible line of defense, has an 

accordion- like nature and protects the inner nonnal line of defense and lines of resistance 

from invasion by stressors. It is a buffer system or a cushion to protect the inner rings 

(George, 2002; Knight , 1990; Reed, 1993). Unlike the slow-to-change innermost lines of 

resistance, the flexible line of defense changes quickly to perfonn its protective functions 

(Gigliotti , 2002). The innermost protective lines of resistance are activated when stressors 

have penetrated the outer rings (Reed, 1993). 

Environment 

Environment is the internal and external influences that sun-oLmd the c li ent. The 

internal environment indicates the influences within the client system, and external 

environment indicates the interactive influences outside the client (George, 2002). ln 

order to satisfy personal need, the open system affects and interacts with the env ironment 

and a lso is influenced by the environment. The environment is the source of stressors but 

a lso of resources to deal with these stressors (Knight, 1990; Reed, 1993). Stressors, 

which may be interpersonal, intrapersonal, or extrapersonal in nature, have the potential 

to invade and penetrate the norn1al line of defense and disturb the balance and wel lness 

state of the client (Gigliotti, 2002). Any stressor may invade the nonnal line of defense 

when it offers inadequate protection (George, 2002). Stressors can be classified as either 

helpful or hannful, depending on their character, timing, degree, and potential for either 
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constructive or unconstructive change in the client. Each client has explicit reactions to 

the environment from his/her own system that make the individual different and unique. 

Constant stressors from internal environment or external environment can cause 

disequilibrium, situational crises, illness or even death of the client (Knight, 1990). Aside 

from the internal and external environment, a third environment, the created environment, 

has been identified. It is developed unconsciously by the client to make a safe setting for 

functioning when it perceives a threat. Its main purpose is to offer a positive stimulus 

toward health for the client and also maintain system integrity (George, 2002; Reed, 

1993). 

Health 

Health is equivalent to wellness. It is the optimal system stability or state of 

w llness at a specified period. The most favorable wellness takes place when all needs 

are met and all parts are in hannony with the whole of the client (George, 2002; Knight , 

1990). It is the equilibrium of the person, including the five variables, physical, 

psychological, sociocultural, developmental and spiritual, as he or she interacts with the 

environment (Tourville & Ingalls, 2003). Illness is a state of insufficiency or in tability in 

which unsatisfied needs have not been assured and the nom1al line of defense is 

penetrated by stressors (Knight, 1990). Once the norn1al line of defense is invaded and 

the usual state of wellness is disrupted, the stressor will activate the inner resources, the 

lines of resistance (Gigliotti, 2002). Reconstitution happens subsequent to the impact of a 

stressor and begins at any point following initiation of treatment for invasion of stressors. 

If the I ines of resistance are effective in response and increase in energy of reaction to the 
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stressor, reconstitution may assist the system to return to the level that existed before 

illness. The wellness state might be improved to either a higher or lower status than usual 

(George, 2002; Knight, 1990). Failure of the lines of resistance to protect the system 

might result in severe energy exhaustion and even death (Gigliotti , 2002). 

Nursi,w 

Nursing is a distinctive profession that is concerned with the total person, 

comprising all variables that affect a client's responses to stressors, and that views the 

impact of every stressor on an individual and how the individual responds to it. The goal 

of nursing is to help a client maintain , regain or attain system stability and health. The 

system stability or optimal level of wellness can be achieved by purposeful intervention 

to reduce stressors in the adverse circumstances that affect optimal client functioning in a 

given condition (George, 2002; Knight, 1990; Tourville & Ingalls, 2003). Three leve ls of 

prevention may be practiced by nurses: primary, secondary, or tertiary. Primary 

prevention occurs before the system reacts to a stressor and increases stressor awareness. 

Secondary prevention occurs after the system reacts to a stressor and the lines of 

resistance are activated. The client may need help in strengthening the lines of res istance 

to go back to the optimal health state. Tertiary prevention takes place after the system has 

been treated with secondary prevention strategies. The objective is to preserve the 

wellness of the client system, conserve energy continuously and reinforce the flexibl e 

line of defense to deal with potential environmental stressors more effectively. The whole 

process involves nurse-client interaction and may involve concurrent primary, secondary, 

and tertiary prevention interventions (George, 2002; Gigliotti, 2002). 
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In this study the individual system is invaded by stressors such as a surgical 

procedure, brachytherapy, immobility, and isolation. A music relaxation video will serve 

as the nursing intervention for the purpose of reconstitution , to strengthen the client's line 

of resistance represented by the individual's pain tolerance threshold, by lowering pain 

rating scores, reducing the amounts of opioids consumed, minimizing PCA inj ections 

required and lowering anxiety scores. 

Assumptions 

The following assumptions, based on Neuman Systems Model (Neuman & 

Fawcett, 2002), were used for this study. 

l. Nursing is concerned with all variables of an individual and with maintaining 

stability among variables in a stressful environment. 

2 . Nursing is concerned with all factors from the internal and external environm ent 

influenc ing an individual 's reaction to stress. 

3 . Nursing is to provide a favorable environment for the individual, an open system 

that interacts continuously with the environment. 

4. Nursing is to help individuals obtain the optimal state of wellness. 

Hypotheses 

The following hypotheses were investi gated in this study. 

1. Females ages 18 and older, who receive intracavitary brachytherapy for 

gyneco logic cancer at a cancer treatment center and who participate in 

viewing a 30-minute music relaxation video for a total of four times 

during the first 44 hours of the brachytherapy treatment period, will have 

10 



lower pain scores, as compared to females who receive intracavitary 

brachytherapy for gynecologic cancer at a cancer treatment center and do 

not receive the music relaxation video. 

2. Females ages 18 and older, who receive intracavitary brachytherapy for 

gyn co logic cancer at a cancer treatment center and who participate in 

viewing a 30-minute music relaxation video for a total of four times 

during the first 44 hours of the brachytherapy treatment period, wi 11 have 

less opioid consumption of patient-controlled analgesia (PCA), as 

compared to females who receive intracavitary brachytherapy for 

gyneco logic cancer at a cancer treatment center and do not rece ive the 

music re laxation video. 

3. Females ages 18 and older, who receive intracavitary brachytherapy for 

gyneco logic cancer at a cancer treatment center and who participate in 

viewing a 30-minute music relaxation video for a total of four tim es 

during the first 44 hours of the brachytherapy treatment period, wi II have 

fewer demanded injections of patient-controlled analgesia (PCA) 

recorded, as compared to females who receive intracavitary brachytherapy 

for gynecologic cancer at a cancer treatment center and do not receive the 

music relaxation video. 

4. Females ages 18 and older, who receive intracavitary brachytherapy for 

gyneco logic cancer at a cancer treatment center and who participate in 

viewing a 30-minute music relaxation video for a total of four times 
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during the first 44 hours of the brachytherapy treatment period, wi 11 have 

fewer delivered injections of patient-controlled analgesia (PCA) recorded, 

as compared to females who receive intracavitary brachytherapy for 

gynecologic cancer at a cancer treatment center and do not receive the 

music relaxation video. 

5. Females ages 18 and older, who receive intracavitary brachytherapy for 

gyneco logic cancer at a cancer treatment center and who participate in 

viewing a 30-m inute music relaxation video for a total of four times during 

the first 44 hours of the brachytherapy treatment period, wil I have lower 

anx iety scores, as compared to females who receive intracavitary 

brachytherapy for gynecologic cancer at a cancer treatment center and do not 

receive the music relaxation video . 

Definition of Terms 

The fol lowing tem1s were defined for the purpose of this study: 

I . Anxiety: "A specific unpleasant emotional state or condition of the human 

organism that included experiential, physiological, and behavioral components" 

(Spielberger, 1983, p.4). In this study, anxiety was measured by scores on the 

State Trait Anxiety Inventory. 

2. Demanded injections of PCA: Each time that a patient activates the system by 

pressing a hand-held button to receive a small amount of analgesic (Momeni, 

Crucitti, & De Kock, 2006). In this study, demanded PCA injections were 

measured by the number of recorded demands on the PCA log. 
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3. Delivered injections of PCA: The exact number of times that a patient activates the 

PCA system by pressing a hand-held button and receives the analgesic. In this 

study, delivered PCA injections were measured by the number of recorded 

delivers on the PCA log. 

4. Gynecological cancer: "Cancer that forms in tissues of the cervix (the organ 

connecting the uterus and vagina). It is usually a slow-growing cancer that may 

not have symptoms but can be found with regular Pap tests." (National Cancer 

Institute, n.d.). In this study, women in whom cervical cancer in disease stage Ia2, 

Ib, Ib l, Ib2 , II , Ila, IIb, Illa, IIIb or !Va had been diagnosed , based on the 

International Federation of Gynecology and Obstetrics (FJGO) classification, 

were included. 

5. Intracavitary brachytherapy: A technique for delivering radiotherapy close to the 

site of cancer through a surgical procedure in which an applicator is placed in a 

body cavity such as the vagina or uterus (Coons, 1996; Velji & Fitch, 2001; 

Warnock, 2005). In this study, women who were treated for gynecological cancer 

with pulsed-dose-rate (PDR) intracavitary brachytherapy at The University of 

Texas M. D. Anderson Cancer Center were included. 

6. Music reJaxation video: A program comprising visual and audio components, 

recorded on a compact disc (CD) that could be played in a video/DVD player. In 

this study, one of five expeti-selected music relaxation videos was chosen by the 

participants. 
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7. Pain: "[A]n unpleasant sensory and emotional experience arising from actual or 

potential tissue damage or described in tenns of such damage" (International 

Association for the Study of Pain, 1993, p. l ). "Pain is whatever the experiencing 

person says it is, existing whenever he says it does" (McCaffery & Pasero, 1999, 

p. 17). In this study, pain was measured by the scores on the visual rating scale 

(YRS) reported by patients. 

Limitations 

Only women in whom cervical cancer of FIGO disease stage la2, lb, lb 1, lb2, II, 

Ha, Ilb , ma, IIlb or IVa were diagnosed and who receive PDR intracavitary 

brachytherapy were included in the study. The results could be generalized only to a 

similar population. 

Summary 

Women with gynecological cancer potentially face treatment with surgery, 

chemotherapy and/or radiotherapy. Brachytherapy is a technique for delivering 

radiotherapy close to the site of a cancer through the use of a radioactive source inserted 

surgically into a body cavity. Pain is a major concern in patients undergoing intracavitary 

brachytherapy. Music is a nonpharn1acological stimulus with the potential to decrease 

pain perception. Visual a1i such as a peaceful scene can produce healing effects by 

changing a person's physiologic state and attitude from stressed to deep relaxation. Music 

and art together may reduce an individual's pain perception more than either stimulus 

alone. On the basis of the Neuman S ysterns Model, a music relaxation video is a nursing 

intervention that can be utilized to decrease an individual's pain and anxiety. 
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CHAPTER II 

REVIEW OF THE LITERATU RE 

The purpose of this study was to examine the effects of a subset of 

nonphamiacolog ical nursing interventions involving music and visua l art on women with 

gyneco logical cancer undergo intracav itary brach ytherapy. Specifica ll y, a music v ideo 

interventi on was evaluated for its effects on pain, opioid consumption , and anxi ety. The 

rev iew began w ith an introduction o f the major popul ation of thi s study, fem ales 

di agnosed w ith cerv ical cancer, and the treatment method , brachytherapy, followed by 

the di scu s ion of the vari abl es, pain and anx ie ty. Since music and art may have re laxation 

e ffec t and decrease the pa in perceived by indi viduals, thi s literature rev iew emphasizes 

the e ffec ts o f mu sic or visua l art on pain and anx iety and an ex plorati on o f the ir potenti a l 

bene fi t a nur in g interv nti ons in healthcare settings . The literature rev iew summ ari zed 

in thi s chapter was des igned to provide suppo rtive ev idence and rationa le for the s tudy 

interventi on. 

T he litera ture search was conducted us ing the d atabases Ovid Mcdline (1 950 to 

present), C umul a ti ve Index to Nurs ing and Allied H ealth Literature (C IN A HL), EBM 

Reviews-Cochrane D atabase of Systemati c Rev iews, and PsycIFNO. The focu s w as the 

effects and impacts o f mus ic upon leve ls of pain and anx iety o f pati ents . Keywords 

appli ed in the database searches to identify interventions were music, music therapy, 

r lax ing music or effect o f music, a1i, visual art , video , music video, pictures, films , and 
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painting. To identify effects of treatment, the keywords were pain, anxiety, emotion, 

mood, stress, surgery, brachytherapy, radiation, cervical cancer, and gynecological 

cancer. The searches were designed to identify all articles with any combination of at 

least one of these outcomes and at least one of these effects. Some manual searches were 

don for journals and other publications not covered by on line databases. This literature 

review presented info1mation on cervical cancer and brachytherapy, pain , music as an 

intervention , and therapeutic effects of music and visual art. 

Cervical Cancer and Brachytherapy 

Cervical cancer "forms in tissues of the cervix (the organ connecting the uterus 

and vagina) . rt is usually a s low-grow ing cancer that may not have symptoms but can be 

fo und with r gular Pap tests" (National Cancer Institute, n.d .). The majority of women 

with cerv ical cancer may complain of severe or ex tended bleed ing in their menstrua l 

period (Monow & C urtin , 1998). 

Characteristics of Cervical Cancer 

C linical staging of cervical cancer from Oto lVb is based on the classification of 

the r nternational Fed ration of Gynecology and Obstetrics (FIGO). Stage 0 indicates 

cancer in situ. Stage [ indicates that cancer is limited to the cervix. It is divided into stage 

la, la 1, [a2, lb , lb 1 and Tb2 . Stage la indicates cancer that can be identifi ed by 

microscopy only. Stages Ial and Ia2 are cancers that are limited to marginal invasion 

with a perimeter for each stage. Stage Ib indicates observable lesions that are limited to 

the cervix or uterus . Stage lb 1 indicates lesions that are less than 4 centimeters and Ib2 , 

le ions greater than 4 centimeters. Stage II indicates a cancer that enlarges outside the 
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cervix and into the upper part of the vagina but has not reached the pelvic wall. Stage Ila 

indicates no noticeable parametrial involvement and Ilb indicates apparent parametrial 

involvement. Stage Illa indicates no cancer growth to the pelvic wall and Illb indicates 

cancer growth to the pelvic wall or kidney. Stage IV indicates that the cancer has growth 

beyond the true pelvis or involves the mucous membrane of the bladder or rectum. Stage 

IVa indicates that the cancer has ex tended to nearby organs, and Stage IVb that the 

cancer has extended to remote organs (DiSaia & Creasman, 2007). 

Options of Treatment fo r Cervical Cancer 

There is no specific or standard management for pati ents with early stage disease 

(S tage lb 1 ), but three poss ibl e treatment options can be anti cipated: surgery, combined 

radi ati on therapy plus surgery, and radi ation therapy onl y (Morice & Castaigne, 2005). 

Genera ll y, earl y stage di sease (la to lb 1) can be treated with surgery alone, with reported 

5-year surv ival rates o f 85% to 95%. Pati ents with advanced di sease, Stages Ib2 to IVa, 

may need various therapeutic approaches such as concurrent chemoth erapy and radi ation 

therapy to achi eve th se survi val rates (Roj as-Espaill at & Rose, 2005). Women with 

cerv ical cancer, th refo re, potenti ally face treatment with chemotherapy, a surgical 

procedure, and radiotherapy (Warnock, 2005). 

Brachytherapy refers to internal radiation therapy or impl ant therapy. The word 

"brachy" means short (Gosselin & Waring, 2001; Coons, 1996). Brachytherapy is a 

technique for deli vering radiotherapy close to the site of cancer through an applicator 

containing a radioacti ve source placed surgically in a body cavity such as the vagina or 

uterus (Coons, 1996; Hani sch, Fun-e, Olsen, & Pettersen, 2007 ; Velji & Fitch, 2001 ; 
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Warnock, 2005). The goals of intracavitary brachytherapy are to improve local 

management of di sease, treat structures at high risk for recurrence of a tumor, protect 

vital organ function, and reduce damage to adjacent normal tissue (Coons, 1996). 

Traditionally, brachytherapy has been used in treating tumors that are reachable 

by rad ioacti ve impl ants. Such treatments utili ze a variety of dose rates, ranging from low 

dose rate (LDR) (< 3 Gray [Gy]/h) to high dose rate (HDR) (> 12 Gy/h) (Hanisch et al., 

2007). One Gy is equal to l 00 centiGray ( cGy) (Burner, Haas, & Gosselin-Acomb, 

2005). Continuous LDR brachytherapy generally has a lower dose rate to reduce 

rad iobiological damage of tissue. It is used to oppose tumor repopulation and to increase 

therapeutic benefit betw en tumor control and damage to late-responding ti ssues 

(Brenner, 1997) . Overall , late effects may be less obvious following continuous LDR 

therapy than following short bursts ofHDR (Hanisch et al., 2007). On the other hand , 

short p ri ods of HDR over several weeks offer a simi Jar therapeutic effect over a shorter 

time peri od when optimi zed. 

Puls d dose rate (PDR) brachytherapy takes advantage of both LDR and HDR 

modaliti es. The PDR method utili zes a computer-controlled remote afterloading 

technology. The remote afterloader includes a single hi gh-activity source that is stepped 

through intracav itary applicator catheters. The computer controls the source dwell 

positions and time to obtain the necessary dose di stribution (Brenner, Schiff, Huang, & 

Hall , 1997). PDR brachytherapy substitutes continuous LDR brachytherapy with a 

seq uence of "pul ses" of HDR treatment. The PD R therapy should provide the same 

overall dose in the same overall time as continuous LDR therapy. It is "pulsed" over 48 
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hours to imitate standard LDR treatment. The pulse interval is around one hour, the 

duration of every pulse should be approximately 10 to 30 minutes, and each pulse should 

provide a dose around 0.5 Gy for a dose rate of not more than 3 Gy/h within the pulse 

(Brenner et al., 1997; Hanisch et al., 2007; Joslin, Flynn, & Hall, 2001; Price et a l. , 

2006) . 

PDR therapy has several advantages over LDR brachytherapy; the patient can 

rece1v nursing care and see visitors between pulses, and have greater certainty as to 

tr atment completion time (Price et al., 2006). Even with PDR, however, pati ents must 

remain in a supine position to prevent unnecessary turning, except for a " log-ro lling" 

maneuver with assistance. A Foley (urinary) catheter is inserted to avo id having the 

pati ent get out of bed to use the toilet. The vagina is packed with a large amount of gauze 

to maintain the app licator position. Scheduled ant idi arrheal medications and a low-fiber 

di et are provided to avoid bowel movements and diarrhea. For accurate de li very of the 

radiotherapy during the treatment period, patients need to remain supine (i.e., bed rest) 

with th e head of the bed e levated about 15 to 30 degrees at all times (Patient Education 

Office, 1999; Ye lji & Fitch, 2001; Warnock, 2005). 

Treatment invo lves a radiotherapy process over two to three days in a sh ie lded 

iso lation room (Gosselin & Waring, 2001; Velji & Fitch , 2001). During this time, 

pat ients experi ence a range of physical and psychological difficulties as a result of the 

treatment , such as lying without moving, pain, backache, difficulty eating, nausea, 

abdominal di scomfort, constipation, and isolation; these difficulties are worsened by the 

prolonged treatment time (Warnock, 2005). Pain is a major concern for women receiving 
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intracavitary brachytherapy (Gosselin & Waring, 2001; Velji & Fitch, 2001; Warnock, 

2005). 

Pain 

Cancer is a devastating and overwhelming disease, and the experience of pain 

makes the disease even more unbearable. Pain is extremely prevalent in patients with 

cancer, a common and horrific symptom and often the most difficult one (Brescia, 

Portenoy, Ryan, Krasnoff, & Gray, 1992; Ferrell & Dean, 1995 ; Portenoy, 1989). 

Cateo-ories of Pain 

Th degree of pain in cancer may be affected by tumor type, ex tent of disease 

and/or lesion site(s) (Portenoy, 1989). Pain generally may be classified as e ither 

noci cept ive or neuropathic. Nociceptive pain happens when tissue is injured by tumor 

growth. The pain results from stimulation of a pain receptor that is expressed extensively 

in cutaneous ti ssues, bones, muscles, connective tissues, blood vessels and viscera; 

st imul at ion of the receptor leads to rel ease of locally produced pain-producing 

substances. Nociceptive pain may be further categorized as somatic pain or visceral pain. 

Somatic pain occurs in all body tissues, including skin, viscera, muscl es, and joints. Deep 

somatic pain i associated with cutaneous tenderness, reflex muscle contraction, and 

sympathetic hyperactivity. Visceral pain is produced in internal organs. The pain can be 

describ d as indi st inct, not locali zed, widespread, and dull. It is usually associated with 

nausea, vom iting, sweating and alteration in cardiac and vascular activities due to 

decreasin g blood pressure or heart rate (Hutton, McGee, & Dunbar, 2008; Rigor, 2000). 

20 



Neuropathic pain happens when tumor growth injures the pain receptors, 

peripheral nerves, spinal cord or central area of the brain. It may be caused by numerous 

conditions such as infection, inflammation, trauma, ischemia, or deterioration. Sixty 

percent of patients with gynecological, colorectal, penile, or prostate cancer have 

neuropathic pain. Syn1ptoms associated with nerve injury are always described as 

numbness, burning, a crawling feeling, or stiffness. Besides resulting from tumor growth, 

neuropathic pain can be a complication of surgery, chemotherapy, or radiation therapy 

(Hutton et al., 2008; Rigor, 2000). 

Prevalence of Pain in Cancer Patients 

Pain is experienced by a majority of cancer patients (Brescia et al. , l 992; Ferrell 

& Dean , l 995; Portenoy, 1989). Wells (2000) conducted a study on pain in 176 cancer 

patients, almost half of whom had metastatic disease, and found that 79% experienced 

pain during hospitali zation and 46% experienced severe pain. Another study revealed that 

73 % percent of l l 03 patients with advanced cancer had pain when admitted to the 

hospital, and 38% of these patients had severe pain (Brescia et al., 1992). Two other 

studies had similar results. fn a study conducted in France, 57% (n =340) of 605 cancer 

patient reported pain due to their illness (Larue, Colleau, Brasseur, & Cleeland, 1995). 

Another survey conducted on 1308 outpatients with recurrent or metastatic cancer found 

that 67% (n = 871) had pain and 38% (n = 475) had severe pain (Cleeland et al., 1994). 

However, a study of 296 cancer patients conducted in Taiwan revealed slightly different 

results, which probably were due to differences in disease stage. In these patients, the 

cancers were newly diagnosed and the patients had no history of surgery. Thirty-eight 
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percent (n = 113) of participants had cancer-related pain. Of these 113 patients with pain, 

65% had significant worst pain (greater than 5 on a ten-point scale) and 31 % had 

significant average pain (at or greater than 5 most of the time) (Ger, Ho, Wang, & 

Cherng, 1998). These studies tell us that pain prevalence was around 57% to 79% in 

patients with advanced or metastatic cancer and slightly lower (38%) in patients with 

newly diagnosed cancer. These prevalences are similar to the generally reported rates, 

which were about 50% of patients at all disease stages and about 70% of patients with 

advanced-stage disease (Po11enoy, 1989). 

Intensity of Pain in Cancer Patients 

The experience of pain is very subjective and personal (International Association 

for the Study of Pain, 1994 ), and it can be defined in clinical practice as "whatever the 

experiencing person says it is, existing whenever he says it does" (McCaffery & Pasero, 

1999, p. 17). In order to quantify pain intensity, researchers generally use a pain scale 

such as the visual analogue scale (VAS) or a numeric rating scale (NRS). The correlation 

between VAS and the criterion instrument, NRS, has ranged from 0.62 to 0.92 (Paice & 

Cohen, 1997; Wewers & Lowe, 1990). Using the 0-10 NRS allows categorization of pain 

severity into thre levels. Numbers 1 to 4 indicate mild pain, 5 to 6 moderate pain, and 7 

to l 0 severe pain (Serl in, Mendoza, Nakamura, Edwards, & Cleeland, 1995). A study 

conducted by Vallerand, Templin, Hasenau, and Riley-Doucet (2007) investigated 304 

patients with breast, lung, colon, head and neck, bone or prostate cancer for cancer

related pain by using the 0-10 NRS. The mean average pain score was 4.69 (SD = 2.3 7), 

indicating moderate pain intensity, and the mean worst pain score was 6.67 (SD = 2.60), 

22 



indicating moderate to severe pain intensity. The average least pain score was 3.74 (SD= 

2.96), and the average current pain score was 3.89 (SD= 2.92). Only 57% (SD =32) of 

patients had pain relief from their recent pain management regimen, indicating 

inadeq uate pain control for almost half ( 43%) of participants. These results were similar 

to those of Wells (2000) on 176 hospitalized patients with metastatic cancer. In that 

group, the average pain intensity was 4.42 (SD= 2.68) and the worst pain intensity was 

5.65 (SD = 3.25). The average least pain score was 2.17 (SD = 2.36), and the average 

current pain score was 2. 76 (SD = 2. 72). However, the pain intensity was slightly lower 

in patients whose cancer was newly diagnosed. In a study of 296 cancer patients on 

Taiwan, the average pain score was 3.12 (SD = 2.34) and the average worst pain score 

was 5.72 (SD = 3.19). The average least pain score was 0.97 (SD = 1.75) and the average 

current pain score was l. 72 (SD = 2.30) (Ger, et al., 1998). 

The overall average pain scores in these three studies ranged from 3.12 to 4.69 

indicating mild to moderate pain intensity; the average worst pain scores ranged from 

5.65 to 6.67 indicating moderate to severe pain intensity; the average of the least pain 

scores ranged from 0.97 to 3.74 indicating mild pain intensity; and the average 

cunent/present pain scores ranged from 1.72 to 3.89 indicating mild pain intensity. The 

results indicated patients suffer mild to moderate cancer pain in general, a finding which 

was congruent with Portenoy's (1989) repo1i suggesting most cancer patients experience 

mild to moderate pain intensity. It was also found that pain intensity was slightly lower in 

patients whose cancer was newly diagnosed than in those with advanced stage cancer. 

This result was congruent with Portenoy's (1989) report suggesting cancer pain was 
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much higher in patients with advanced diseases than in those with earlier stages. On the 

whole, cancer pain was very prevalent and exhibited common symptoms as previous 

studies reported (Brescia, Portenoy, Ryan, Krasnoff, & Gray, 1992; Ferrell & Dean, 

1995; Portenoy, 1989). 

Pain Sites 

Whether a cancer patient has pain at more than one site depends on the disease 

stage, tumor type and/or metastatic status. Cancer pain generally is mild to moderate in 

mo t patients, but the severity varies depending on the tumor type and stage of the 

disease (Portenoy, 1989). In a study of 1103 patients with advanced cancer, 73% had pain 

and 38% had severe pain associated with a solid tumor. Cervical cancer was the tumor 

type most commonly (68%) related to severe pain in hospitalized patients. This study also 

found that almost one half ( 49%) of patients with bone metastasis had severe pain 

(Brescia et al., 1992). Delaney, Fleetwood-Walker, Colvin, and Fallon (2008) mentioned 

that metastatic cancer-induced bone pain is an important clinical problem, as about 85% 

of these patients experienced pain severe enough to hinder their performance status. 

Another study revealed that 68.6% of 304 patients who had cancer-related pain 

had multiple pain sites, an average of 3.25 sites. Pelvis (52%) was the most common 

location of pain, followed by arms and shoulders (46%), legs (44%), back (38%), chest 

(35 %) and head and neck (33%) (Vallerand et al., 2007). These studies showed that 

cerv ical cancer is the cancer most commonly associated with severe pain. They also 

showed that patients might have pain in as many as three sites, and the pelvic area was 

the most common site for cancer-related pain. 
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Pain Related to Brachytherapy 

There are specific pain syndromes that occur in some patients after receiving 

anti neoplastic treatments such as chemotherapy, surgery or radiotherapy (Portenoy, 

1989). In this section only the pain syndrome related to brachytherapy is discussed. 

In a study by Rollison and Strang (1995), 13 of 20 patients reported moderate to 

severe pain during brachytherapy. A study that explored the experiences of 32 patients 

who received intracavitary brachytherapy for gynecological cancer found that 22 of the 

patients experienced some degree of pain during treatment such as backache, abdominal 

cramping, soreness due to lying still, and pain/discomfort on applicator removal. Other 

reported difficulties were related to the prolonged treatment time, difficulty eating, 

nausea, and isolation (Warnock, 2005). Another qualitative study in which ten women 

wer interviewed about their experiences while undergoing LOR brachytherapy for 

gynecological cancer reported similar results. Pain was related to the immobility required 

during treatment. All the women reported some degree of pain and discomfort as a 

totality of syn1ptoms during brachytherapy. Pain during treatment was associated with the 

packing inside the vagina and with abdominal cramping and bloating that was caused by 

changed bowel patterns. Although the women in this study were offered explicit 

suggestions to ease pain, pain management techniques did not change any perceived pain 

or discomfort in some of the cases (Velji & Fitch, 2001). 
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Pain Associated with Anxiety 

According to McCaffery and Pasero ( 1999), unrelieved pain may cause anxiety or 

increase a patient's overall anxiety level, adversely affecting her quality of life. Patients 

generally understand that pain limits their activities such as ambulation and disturbs their 

sleep cycle (Ackerman & Turkoski , 2000). Pain may even become severe enough to 

impair pain tolerance threshold, emotional equilibrium, and physical functions , and to 

increase anxiety level. Wells (2000) found that the 46% of 176 cancer patients who 

experienced severe pain reported that the pain hampered their daily activity, emotions, 

and relations with others. Higher levels of pain increased the negative emotional 

experience such as anxiety and reduced the sense of social well-being. Patients with 

greater pain were significantly more anxious and emotionally distressed (b = 0.11 , chi

square = 5.33 , P < 0.02, R = 0.17) (Spiegel, Sands, & Koopman, 1994). 

In another study, 34% of 79 hospitalized patients with advanced cancer reported 

anxiety (Teunissen, Graeff, Yoest, & Haes, 2007). A review article that analyzed 24 

studies regarding cancer pain in Chinese patients found that patients with severe pain had 

higher anxiety levels than patients with mild or no pain. An individual ' s feelings, 

attitudes, sense of well-being, and other emotional states may be affected by the level of 

cancer pain. Anxiety, depression, anger, and fear are always related to cancer pain. These 

changes can be a principal cause of agony and distress for cancer patients and also create 

major pain management problems (Edrington, Miaskowski, Dodd, Wong, & Padilla, 

2007). Therefore, the negative emotional experiences, impaired human relationships, and 
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decreased ability to carry out daily functions associated with pain increase the level of 

anxiety for cancer patients. 

Anxiety is known to be part of a patient's reactions to receiving treatments and to 

influence pain. Warnock (2005) found a moderate relationship between pain and anxiety 

(Pearson correlation = 0.53, P = 0.001) in the study with cancer patients receiving 

brachytherapy. In a study of 913 cancer patients, 77% repo1ied anxiety as a symptom 

associated with cancer (Ashbury, Findlay, Reynolds, & McKerracher, 1998). Feelings of 

anxiety are typical in cancer patients, who face potential losses and death (Bush , 2006). 

Postoperative anxiety and pain may be related to preoperative anxiety. A study of 

53 women who underwent elect ive abdominal hysterectomy indicated that preoperative 

state anxiety was an important direct predictor of immed iate postoperative pain . Higher 

levels of preoperative anxiety indirectly predicted higher levels of postoperative pain 

response during the inpati ent stay (Kain, Sevarino, Alexander, Pincus, & Mayes, 2000). 

In a study of 263 patients who underwent vascular or renal intervent ions, researchers 

found that a pati ent 's state anxiety level can be a predictor of tendency for procedural 

pain and anxiety (Schupp, Berbaum, Berbaum, & Lang, 2005). Pain and anx iety have 

been shown to be related , thus anxiety was included as one of the variables in the study 

described here. 

Pain Control 

Since pain is associated with increased anxiety and decreased functional status, 

perceived control over pain had a positive effect on symptom distress and pain leve l. In a 

study of 304 ambulatory cancer patients, patients with increased perception of control 
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over pain had substantially less pain-related distress. Even though the perception of 

control over pain is an individual response, the perception may facilitate a patient's 

responding to pain in a constructive way. Educating patients about effective pain 

management, medications, and interventions, and correcting misconceptions concerning 

pain may reduce the pain barriers and improve pain control (Vallerand et al., 2007). 

Wells (2000) also suggested that satisfactory pain control may hasten the patient's return 

to baseline function and red uce distress and suffering during hospitali zation. Thus, 

clinicians may help cancer patients with pain not only by maintaining the prescribed 

analgesic regimen, but by implementing acceptable modifications of the regimen to fulfill 

individual needs. Other strategies that clinicians can offer to patients for pain control 

include nonphann aco logical interventions such as heat, cold, relaxation, imagery, music , 

art and distraction (McCaffrey & Locsin, 2002; Paterson & Zderad, 1988; Vallerand et 

al., 2007). 

The overall goal of nursing is to he lp individuals maintain , regain or attain hea lth ; 

obtain the optimal leve l of wellness (George, 2002; Knight, 1990; Tourville & Ingall s, 

2003); and achieve their best possible life in the existing conditions (Paterson & Zderad, 

1988). The effects of a subset ofnonphamiacological nursing interventions invol ving 

music and visual art on patients who underwent an invasive procedure in a stressful 

environment are discussed in the following sections. 

Music as an Intervention 

Traditionally, music has played an important role in human culture and has had a 

powerful influence on human behavior. It has direct and indirect effects on physiology 
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and physiological symptoms, and it has been widely used to enhance well-being, decrease 

anxiety, distract patients from adverse symptoms, and even help patients acquire desired 

behavior (Gaston, 1968; Kemper & Danhauer, 2005). Music has demonstrated 

psychological effects on individuals, including those under stress and those experiencing 

emotional difficulties such as isolation, loneliness, and discouragement and has been 

effective for alleviating physiological symptoms such as pain (Cook, 1986). By 

presenting music, nurses attempt to facilitate the healing process. Caring intention and 

considerate presentation are very important components of a positive outcome, especially 

when they are accepted by the patient. Music is also a way of bonding and 

communicating with a patient. Through this therapeutic bonding, the nurse becomes part 

of the patient 's environment to promote healing and relaxation and even to reduce the 

pati ent 's pain and anxiety. Thus, music can be used as a powerful instrument in the 

process of improving an individual 's health and wellness (McCaffrey & Locsin, 2002). 

Benefits of Music 

Several substantial benefits of music have been discovered. From the physical 

perspective, "listening to recordings of favorite pieces of music, or even of unfamiliar 

music, can offer pleasurable stimuli which compete with pain stimuli" (Magill, 2001 p. 

169). Auditory stimulation engages some of the neurological pathways of the brain , 

resulting in reduction in the amount of neurotransmitters available to transmit pain 

messages. Music can provoke powerful emotions, which influence the autonomic nervous 

system to tum on the release of hormones and endorphins, the body's natural opiates, and 
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thus decrease the pain perceived during an invasive procedure (Kemper & Danhauer, 

2005; Lane, 1992). 

From the psychological viewpoint, music can be effective in resisting feelings of 

separation, loneliness, and discouragement. It can be helpful in nurturing feelings of 

unity, belonging, courage, and hope. Individuals may decrease lonesome feelings and 

attain feelings of acquaintance, closeness, and/or connectedness and a sense of familiarity 

by simply listening to music (Cook, 1986). Furthermore, music may decrease feelings of 

helplessness and increase the sense of control in a distressing environment (Lane, 1992). 

Music is widely used in clinical situations to enhance well-being, coping process, 

improve mood , reduce stress, decrease anxiety, and distract patients from unpleasant 

symptoms. It can improve a patient's quality of life by inducing or enhancing a sense of 

comfort and relaxation (Cook, 1986; Kemper & Danhauer, 2005). Music provides a 

transformation for hospitali zed patients from boredom and isolation to a sense of 

wholeness (Johnson & Rohaly-Davis, 1996). Music involves the individual so totally and 

in such unique fashion that closeness is felt, and painful aloneness may be alleviated 

(Gaston, 1968). 

Types of Music 

Certain types of music seem to have more consistent psychological and 

physiological effects and benefits than other types , even when these types of music are 

not the individual's preference or cultural favorite (Kemper & Danhauer, 2005; 

McCaffrey & Locsin , 2002). Calm and soothing music appears to reduce apprehension 

and decrease anxiety levels in patients undergoing surgery during both the preoperative 
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and postoperative periods (Allen & Good, 2000; Cook, 1986). To patients who are in 

pain, soft and soothing music can be a pleasant distraction and a relaxing experience 

(Magill-Levreault, 1993 ). Gaston (1951) categorized music as either stimulative or 

sedative. Stimulative music might improve physical energy, stimulate muscles and 

action, and increase emotional reactions. Stimulative music is characterized by its strong 

rhythms, volume, cacophony, and detached notes. By contrast, sedative has a constant 

harmonious structure and lacks strong rhythmic and percussive elements. Sedative music 

might induce physical calmness and a psychologically meditative reaction. 

Mornhinweg ( 1992) discussed the characteristics of three styles of music that 

have been used most frequently for intervention: baroque, classical, and new age. 

According to Mornhinweg 's definition , baroque music has a "free-form" character with 

an improvisational nature and no standard formal design. It has one continuous flow with 

no pauses or stopping points. Organ and harpsichord are the main instruments used in 

contemporary performance and recording of baroque music. In that study, classical music 

is described as differing from the baroque style in having a clear and balanced structure 

and emphasizes lucid, objective, and traditional design. Both baroque and classical are 

balanced in utilizing dissonance, consonance, and timbre. By contrast, Mornhinweg states 

that new age music is designed to promote and facilitate healing. It has no fundamental 

theme, no usual beat, and no recognizable melody or harmonic sequences. The music is 

created to change human' s moods. It is bland and gentle, with soft sounds and repeated 

cycles to help generate an environment for relaxation and meditation. In addition, the 

music industry also has a new type of music designed to influence listener in specific 
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ways named designer music. It is upbeat, bright, and easily listened to without requiring 

much concentration (McCraty, Barrios-Choplin, Atkinson, & Tomasino, 1998) 

Beats of 60 to 80 per minute, the same as the adult human heart rate, are 

considered soothing (Dunn, 2004; Johnson & Rohaly-Davis, 1996; McCaffrey & Locsin, 

2002; 0' Sullivan, 1991 ). Music with faster beats is a tension raiser. High pitch also raises 

tension and low pitch increases relaxation. Loud volumes of 130 decibels or greater, such 

as the sound of a landing jumbo jet, actually cause pain. Music suitable for anxiety 

reduction is that with a slow stable rhythm, low-frequency tones, orchestral effects, and 

soothing and relaxing melodies (O'Sullivan, 1991 ). Listening to music for 30 minutes 

was effective in reducing cancer pain (Zimmerman, Pozehl, Duncan, & Schmitz, 1989). 

Sessions of listening to music for a 20- to 30-minute interval without interruptions and 

repeated at least twice a day are suggested (Allen & Good, 2000; Johnson & Rohaly

Davis, 1996). 

Therapeutic Effects of Music and Visual Art 

Healing effects may be achieved by a variety of art activities other than listening 

to music. Art is an important nursing intervention to promote healing, and arts have been 

employed for many years for therapeutic purposes in psychiatric, geriatric, and pediatric 

patients (Paterson & Zderad, 1988). Holistic nursing care should include perceptible 

means of providing a healing environment to help patients cope with difficulties (Lane, 

2005). Art, writing, dance, poetry, guided imagery, and even prayer have been shown to 

have profound healing effects on patients (Lane, 2005; Paterson & Zderad, 1988). Nurses 

can help patients to experience, recognize, and articulate their feelings by using various 
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arts methods (Paterson & Zderad, 1988). By observing and appropriately matching 

methods to desired results, creative interventions can be designed to satisfy patients' 

needs (Orem, 1971 ). While science provides nurses the practical knowledge they need for 

daily practice, art allows nurses to help an individual attain feelings of uniqueness and 

satisfaction (McCaffrey & Locsin, 2002). 

The arts, in general, comprise painting, sculpture, music, dance, poetry, drama, 

journaling, and storytelling (Lane 2005; Paterson & Zderad, 1988), but for this review, 

"art" indicates visual arts such as beautiful, soothing, and peaceful pictures, fi !ms, and 

other images. The arts do far more than simply soothe the body (Larson, 2006). When the 

brain perceives a peaceful scene, it alerts parasympathetic arousal, which may change the 

physiological and emotional status from highly stressful to deeply relaxed by slowing the 

heart beat, dropping the blood pressure, decreasing the respiratory rate, and even 

lessening perceived pain (Lane, 2005). Magill-Levreault (1993) reported a case study of a 

patient whose pain was perceived as less severe when a music therapist sang her soothing 

songs that depicted peaceful images. The growing interest in and attention to applying 

music as a therapeutic intervention can be observed in various healthcare settings, 

different specialties, and diverse populations (Evans, 2002). 

[n order to understand the role and function of music and visual art in clinical 

settings, the effects of music or visual art in different procedures were then examined, 

with a focus on pain and anxiety. Studies were categorized as to type of surgery or 

invasive procedure. The emphasis was on patients who had undergone gynecologic 

surgery and invasive procedure, colonoscopy. The surgery patients were similar to the 
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patients selected for this study and colonoscopy involved insertion of a tool into a body 

cavity which was similar to the insertion of radiation applicators for brachytherapy. 

Effects of Music on Gynecologic Surgery Patients 

The literature review identified four randomized controlled trials examining the 

effects of music on gynecologic surgical patients. Ikonomidou, Rehnstrom, and Naesh 

(2004) studied 60 women who underwent either laparoscopic sterilization or laparoscopic 

tubal dyeing. Patients were randomly assigned to either a music or a control group. 

Participants in the music group listened to 30 minutes of peaceful pan flute music 

preoperatively and postoperatively, while participants in the control group listened to a 

blank compact disc. The researchers measured pain, nausea, well-being, vital signs, and 

total dose of analgesics and anti emetics during the recovery period. Preoperatively, 

patients in the music group illustrated a significant decrease in respiratory rate following 

the music session (P < 0.01, t = 4.5). The reduction in preoperative respiratory rate was 

significantly different from the control group as well (P = 0.02, t = 2.3). Pre-operatively, 

well-being improved in both groups following the music or control session [music group 

(P = 0.0001, t = 4.8) and control group (P = 0.015, t = 2.6)]. The control group 

experienced a preoperative improvement in blood pressure (P= 0.05, t = 2.1 ). No other 

significant preoperative differences were found. Postoperatively the music group 

experienced significant decreases in heart rate (P = 0.018, t =2.5), blood pressure (P = 

0.04, t =2.2), and opioid consumption (P = 0.04, t =-2.2) Postoperative pain scores were 

low for both groups the music group and control group and demonstrated no significant 

differences. The author attributed the low pain scores to use of rescue medications that 
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kept patient pain well controlled. Nausea was not included in the analysis because there 

were few occurrences. Overall, 74% of participants enjoyed the flute music and had no 

negative comments. 

Laurion and Fetzer (2003) applied two nursing interventions to measure 

postoperative outcomes among 84 patients who underwent gynecologic laparoscopy. The 

participants were divided into three groups: one group listened to guided imagery 

audiotapes, another to music audiotapes, and a third to standard care with no audiotape 

( control). Postoperative pain, postoperative nausea and vomiting, and length of stay were 

measured. The results indicated no difference on any pain measurement between the 

guided imagery and music groups. However, patients in both intervention groups had 

sign ificantly less pain than the control group (F[clf =2].= 6.921; P = 0.002). There were 

no differences among the three groups on postoperative nausea and vomiting. Differences 

in length of stay also were insignificant. The findings suggest that both guided imagery 

and music were effective in reducing pain. The beneficial effects were especially obvious 

prior to discharge from the postanesthesia care unit. 

Nilsson, Rawal , Unestahl, Zetterberg, and Unosson (2001) conducted a double

blinded, randomized, controlled study investigating 90 women who underwent elective 

abdominal hysterectomy. The participants were divided into three groups: one group 

listened to music audiotape, a second to music combined with therapeutic suggestions 

audiotape, and the third to operation room sounds audiotape ( control). The interventions 

were carried out intraoperatively during general anesthesia. Pain, nausea and vomiting, 

bowel function, fatigue, well-being, and duration of hospital stay were measured 
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postoperatively. Participants in the music group had less pain (P =< 0.001 ), felt less 

fatigue at discharge (P =< 0.001 ), and could sit up earlier after the surgery (P < 0.009) as 

compared with control group. Participants in the groups that listened to music combined 

with therapeutic suggestions required less analgesic on the surgery day (P = 0.010) and 

felt less fatigued at discharge (P =< 0.001) as compared with control group. Differences 

in postoperative nausea and vomiting, bowel function, well-being, or length of hospital 

stay were insignificant among groups. The author suggested that music and music 

combined with therapeutic suggestions had beneficial effects in patients' postoperative 

recovery from hysterectomy. 

Locsin (1981) conducted a quantitative, randomly assigned study of 24 women 

who underwent gynecologic surgery, including caesarean section, hysterectomy, 

exploratory laparotomy, excision of ovarian cyst, or oophorectomy. The participants were 

divided into two groups: those who listened to music and control. Participants in the 

music group listened to music 30 minutes after closure of the skin incision. The Overt 

Pain Reaction Rating Scale (OPRRS), blood pressure, pulse rate, respiratory rate and 

analgesics received were measured and recorded every 2 hours afterward accordingly for 

a total of 48 hours after surgery. OPRRS scores had three components: musculoskeletal , 

verbal, and physiological-autonomic responses. The findings indicated major differences 

between groups in musculoskeletal and verbal pain reactions during the first 48 hours. 

Differences in blood pressure and pulse rates during the second 24 hours also were both 

significant in statistically at the 0.01 level, but differences in respiratory rate were 

insignificant between groups. The raw data on amount of analgesics received showed a 
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difference, but it was not statistically significant. Overall, 75% of participants said that 

music could decrease their pain reaction after surgery and 100% of participants 

recommended that music be provided to postoperative patients during the first 2 days 

after surgery. 

While there were mixed outcomes, the overall conclusion from these studies is 

that the music had positive effects on surgery patients by lowering pain level (Laurion & 

Fetzer, 2003; Locsin, 1981; Nilsson et al., 2001 ), decreasing opioid consumption 

(lkonomidou et al., 2004), and reducing fatigue at discharge (Nilsson et al., 2001). It also 

helped to significantly decrease blood pressure and heart rate during the second 24 hours 

after surgery (Ikonomidou et al., 2004; Locsin, 1981 ). 

Another interest ing finding is that music played more than one time had better 

effects in reducing pain after surgery. The study of Ikonomidou et al. (2004) had the 

participants listen to 30 minutes of music twice, preoperatively and postoperatively; 

while Laurion and Fetzer (2003) had participants listen to music at their presurgical visit, 

during surgery, and after surgery. Locsin's (1981) study had participants exposed to 

music every 2 hours after closure of the incision, and the study of Ni ls son et al. (200 l) 

played music continuously and repeatedly during the surgery. These findings suggest 

that, while a 30-minute span of music provides a beneficial effect for surgical patients, 

playing the music more than one time may yield even better effects. The "dose" of music 

might influence emotional responses. Increasing the dose of music could decrease 

emotional distress significantly (Clark et al., 2006). 
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Overall, these conclusions are congruent with suggestions in the literature that 

therapeutic music should be played for a 20- to 30-minute interval without interruptions 

for a designated amount of time, and be repeated at least twice a day for the maximal 

positive effect (Allen & Good, 2000; Johnston & Rohaly-Davis, 1996). 

Effects of Music in Invasive Procedures 

Four research studies addressed the effect of music on patients undergoing 

colonoscopy. Andrada et al. (2004) conducted a randomized controlled study to assess 

music effects on anxiety during a single colonoscopy procedure on 118 patients. 

Participants were randomly assigned to music (n = 63) or control groups (n= 55). The 

State-Trait Anxiety Inventory scale was administered before and after the procedure. The 

score on the ST AT before the procedure was 25.25 ± 10.49 (mean and standard deviation) 

in control group and 28.16 ± 11.43 in experimental group (P > 0.05). The ST A[ scores 

after procedure was decreased 6.27 (95% confidence interval, 3.26-9.28) in control group 

and 11.35 (95% confidence interval, 8.64-14.05) (P < 0.01) in experimental group. 

Listening to music during the outpatient colonoscopy procedure decreased the level of 

anxiety without applying other anxiolytic methods. Exposure to music during an invasive 

procedure was proven to be effective in lowering the dosage of pharmacological 

anxiolytic medication. 

Lee et al. (2004) used visual and audiovisual distraction on 165 patients who 

underwent colonoscopy. Patients were randomly assigned to one of three interventions 

with eight patients excluded after randomization: visual distraction plus patient

controlled sedation (n = 52), audiovisual distraction plus patient-controlled sedation 
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(PCS) (n = 52), or patient-controlled sedation alone (n = 53). The sedative medication 

consumption (Propofol) was significantly less in audiovisual group (mean = 0.81 mg/kg, 

SD = 0.49, P < 0.01 , one-way analysis of variance) as compared with visual group (mean 

= 1.17mg/kg, SD = 0.81) and PCS group (mean= 1.18 mg/kg, SD = 0.60) . The pain score 

was significantly lower in audiovisual group (mean = 5.1 , SD = 2.5 , P < 0.01 , one-way 

analysis of variance) as compared with visual group (mean = 6.2, SD = 2.2) and PCS 

group (mean = 7.0 , SD= 2.4). The satisfaction score was higher in visual group (mean = . 
8.2, SD = 2.4) and audiovisual group (mean = 8.4, SD = 2.4) as compared with PCS 

group (mean = 6.1 SD = 2.9, P < 0.01 , one-way analysis of variance) . In conclusion, the 

study indicated that both visual and audiovisual distraction improved patients ' acceptance 

and satisfaction , visual distraction alone did not decrease the dose of sedative medication 

required for colonoscopy, while patients who received audiovisual distraction both 

required a lower dose of sedative medication and reported a significantly lower pain 

score than patients on patient-controlled sedation alone. The researchers found that audio 

di straction was the main factor in decreasing the amount of sedative medication, but both 

visual distraction and audiovisual distraction could improve patients ' satisfaction. 

Smolen, Topp, and Singer (2002) studied 32 patients who underwent colonoscopy. 

Patients were randomly assigned to a music (n = 16) or control (n = 16) group. 

Participants completed the State Trait Anxiety Inventory before and after the procedure. 

Physiological indicators of anxiety such as heart rate and systolic and diastolic blood 

pressures were measured four times during the procedure. Heart rate and systolic blood 

pressure were significantly decreased (P = 0.00) in the music group during the procedure, 
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but remained unaffected in the control group. The difference in anxiety level was 

insignificant between groups, but mean postoperative state anxiety level was 10% lower 

in the music group. Moreover, participants in the music group required significantly less 

sedative medication than those in the control group (P = 0.000). Overall, the findings 

demonstrated that music has the potential to decrease heart rate and blood pressure and to 

reduce the necessity of sedation for patients who undergo colonoscopy. 

Lee et al. (2002) investigated the effects of relaxation music on 165 patients who 

underwent elective colonoscopy. The researchers wanted to find out whether music 

decreased the dose of patient-controlled sedation needed during the procedure and 

whether music plus patient-controlled sedation improved patients ' acceptance of the 

procedure. Participants were randomly assigned to one of three interventions: (a) music 

plus patient-controlled sedation (n =55), (b) patient-controlled sedation alone (n =55), 

and (c) music alone with intravenous sedation (n =55). The mean dose of sedative 

med ication (propofol) used in the music plus patient-contolled sedation group (mean = 

0.84 mg/kg, SD = 0.69) was significantly less than that used in the music alone group 

(mean = 1.18 mg/kg, SD = 0.83) (P = 0.02, t test). The mean satisfaction score was 

significantly higher in the music plus patient-controlled sedation group (mean = 7.8, SD = 

2. 1) than in the other two groups, PCA along group (mean = 6.8, SD = 2.3) and music 

along group (mean = 7.4, SD = 2.3) (P = 0.05 , 1-way ANOVA). The authors concluded 

th at music could reduce the dose of sedative medication required during colonoscopy. 

The combination of sedative medication and music had a positive effect on patient 

satisfaction. 
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Overall, music was effective in reducing the use of sedative medication and 

anxiolytic medication during invasive procedures (Andrada et al., 2004; Lee et al., 2002). 

Music not only could decrease anxiety level in a stressful situation but also reduce the 

physiological indicators, heart rate and blood pressure, of anxiety (Smolen, Topp, & 

Singer, 2002). Most of all, the audiovisual stimulation has the maximum effect in 

lowering perceived pain and decreasing the amount of sedating medication required for 

an invasive procedure (Lee et al., 2004) 

Summary 

This literature review defined the roles and functions of music in human history 

and its overall benefits in assisting individuals cope with a stressful environment. Music 

possesses a healing power that might improve an individual's quality of life, enhance a 

sense of comfort, alleviate pain sensation, and reduce the level of anxiety. Music also 

possesses the potential to decrease pain and reduce anxiety in patients undergoing surgery 

or an invasive procedure. The healing effects of nonpharmacological nursing intervention 

can be achieved by a variety of methods. The combination of music with visual arts 

appears to have much better and stronger pain reduction potential than either stimulus 

alone. Nursing should provide a humanistic concern for the wellbeing of each individual 

rather than being limited to the concept of physical illness. Thus, nurses should creatively 

designed appropriate nursing intervention and artistically delivered the care to patients 

based on their needs to obtain the maximum therapeutic effects. Overall, the goal of 

nursing is to help patients regain their best wellbeing as well as maintaining the most 

excellent functions in their situation. 

41 



CHAPTER III 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

The purpose of this study was to explore the effects of a nonphannacological 

nursing interventions using music relaxation video on women with gynecological 

cancer who undergo intracavitary brachytherapy. A randomized controlled trial 

des ign was used to compare pain, patient-controlled analgesia (PCA), opioids 

consumption, and anxiety between music and control group. Randomized control 

trials (RCT) constitute a ri gorous research design that offers a high level of variable 

control in order to obtain usefu l ev idence (Polit & Beck, 2004). This chapter 

presented information regarding setting, population and sample, protection of human 

subjects, instruments, data collection and treatment of data. 

Setting 

The study was conducted at an inpatient gynecology/radiation unit in an academic 

comprehensive cancer center in the southwestern United States. This 

gyneco logy/radiation unit routinely offers pulsed dose rate (PDR) intracavitary 

brachytherapy for women with gynecological cancers. Approximately three to six 

patients are treated in this unit with PDR intracavitary brachytherapy each month. 

Population and Sample 

The population for this study was women with cervical cancer staged Ia2, lb , lb 1, 

Ib2, II, Ila, IIb, Illa, Illb or IVa who were receiving their first intracavitary brachytherapy 
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(see appendix A). Women 18 years or older who received PDR intracavitary 

brachytherapy at M. D. Anderson Cancer Center for gynecological cancer were included 

in the sample. 

In calculating sample size, a review of research on using music to decrease pain 

severity in postoperative patients suggested that a medium effect size of 0.65 was most 

appropriate. This was based mainly on two studies that used similar music interventions 

among patients recovering from laparoscopic steri I ization (Ikonomidou et al., 2004) and 

abdominal hysterectomy (Taylor et al., 1998). Power calculations were perfom1ed using 

nQuery Advisor 5.0 (Copyright ©2004 by Statistical Solutions, Saugus, MA) assuming a 

2-sample t-test. To achieve a power of 80% with a one-tailed alpha of 0.25, a total sample 

size of 78 (39 patients per group) would be needed. Assuming a 10% dropout rate, a total 

of 86 patients who meet selection criteria would be needed. 

Subjects were women with gynecological cancer scheduled to undergo their first 

brachytherapy treatment. Participants were recruited at the preoperative visit prior to 

surgery day from the gynecology/radiation outpatient clinic at M. D. Anderson Cancer 

Center. The inclusion criteria included (a) women aged 18 years or older in whom 

cervical cancer of stage Ia2, lb, lb 1, Ib2, II, Ila, Ilb, Illa, IIlb or IV a had been diagnosed 

on the basis of the International Federation of Gynecology and Obstetrics (FIGO) 

classification, who received the first time intracavitary PDR brachytherapy over a period 

of at least 44 hours; (b) ability to read English; ( c) ability to comprehend and fo !low oral 

and written instructions; ( d) ability to view and listen to a 30-minute music relaxation 

video; ( e) pain management consisting of intravenous PCA per analgesia orders; (f) no 
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documented evidence of any hearing or uncorrected vision deficit; and (g) an Eastern 

Cooperative Oncology Group (ECOG) performance status of 0, 1 or 2, indicating a 

capability for ambulatory and self-care (see appendix B). The exclusion criteria included 

( a) Patients received manual after load or Selectron treatments, (b) pain management 

consisting of epidural per analgesia orders, or ( c) an absolute neutrophil count (ANC) less 

than 1 000/mm3 from the most recent blood count lab report prior to the time of 

enrollment. 

Protection of Human Subjects 

Pem1ission to conduct the study was obtained from the Institutional Review 

Boards (IRB) of M. D. Anderson Cancer Center, Houston, Texas (See Appendix C. D & 

E), and Texas Woman's University, Houston, Texas (See Appendix F). Written 

permission was obtained from the manager of the G 1 OE Gynecology/Radiation unit at M. 

D. Anderson Cancer Center where the study intervention was taking place (See Appendix 

G). Written informed consent was obtained from each participant in the outpatient clinic 

before initiating the study intervention (See Appendix H). Each participant's 

confidentiality was protected by assigning her a code for the purposes of data collection 

and management. All infonnation was kept in a locked file and was available only to the 

investigator. Any subject who later refused to participate or withdrew from the study 

would be released without penalty. 

Instruments 

Instruments were used in this study consist of a visual rating scale to 

measure pain, patient controlled analgesia pump logs, and the State-Trait Anxiety 
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Inventory. Additionally, the intervention required selection of music videos for 

relaxation. 

Visual Rating Scale 

Pain severity for this study was measured by using a visual rating scale (YRS). 

The YRS is a scoring template consisting of two identical vertical lines placed parallel 

and connected by anchor lines. These lines are crossed perpendicularly by a series of 

horizontal lines at exact intervals to resemble the steps on a ladder. The horizontal lines 

are marked with numerical values from 0 at the bottom to 100 at the top. The score of 0 

indicates no pain, while 100 indicates the worst pain imaginable. To reinforce this, a 

smiling face is pictured on the bottom to represent no pain and a crying face on the top to 

represent worst pain imaginable. 

The YRS is a derivation of the visual analogue scale (VAS), a widely accepted 

and validated tool for measuring subjective phenomena (Gift, 1989; Lara-Munoz, Ponce 

de Leon, Feinstein , Puente, & Wells, 2004). The traditional VAS is a horizontal scale 

without markings, but more recently it has been used as a vertical scale with or without 

gradations. Although both horizontal and vertical scales have been shown to be similarly 

valid measures, the vertical VAS scale was found to be more sensitive and easier for 

participants to use than the horizontal VAS (Gift, 1989). Adding numbered gradations to 

the VAS helps some individuals who have difficulty understanding how to use the VAS 

(Wewers & Lowe, 1990). A benefit of the VAS is that it has a large number of response 

categories, and thus is more sensitive to changes in pain intensity than measures with a 

limited numbers of responses (Briggs & Closs, 1999). Correlations between the VAS and 
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the criterion instrument, the numeric rating scale (NRS), were reported in Wewers and 

Lowe ' s (1990) review article and ranged from 0.62 to 0.92. Paice and Cohen (1997) 

studied 50 patients with cancer-related pain and found the correlation between the VAS 

and the NRS was 0.85. Bijur, Latimer, and Gallagher (2003) indicated the correlation 

between the VAS and the NRS was 0.94 when reported at acute pain presentation, 30 

minutes later and 60 minutes later. Good et al. (2001) reported that the 15-minute test

retest reliability was .73 to .82 for the VAS and .72 to .78 for the NRS on postoperative 

days 1 and 2. The correlations between the VAS and NRS were high for sensation (0.85 

to 0. 92) and distress (0.91 to 0.92) for convergent validity. 

Patient-Controlled Analgesia 

Use of patient-controlled analgesia (PCA) was measured using the Alaris® 

System infusion unit. This infusion unit has an integrated modular platform. The 

dimensions and weight of the PCA module are 4.5"W x 15.0"H x 7.5"D and 5.5 lb. 

(Alaris® System, n.d.). The PCA injects pain medicine into an intravenous catheter that 

has been inserted into the patient's arm. A typical intravenous PCA prescription written 

by the medical staff may include (a) the amount of pain medicine the patient receives 

each time the PCA button is pressed, (b) the frequency with which the patient may self

administer a dose ("lock-out" interval), ( c) the total amount the patient may receive in 

one hour (hour limit), and occasionally (d) a constant background infusion (basal rate) 

(Pasero & McCaffery, 2004). The patient activated the delivery of pain medicine by 

pressing a hand-held button. The machine was programmed with a "lock-out" time during 

which no drug was delivered, even if the button was pressed. Features of the PCA 
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infusion module included a patient history log, which documents demanded injections, 

delivered injections and total drug delivered. These logs enabled the nursing staff to trace 

and document PCA usage from the beginning to the end of the treatment. These logs 

were used to obtain information on study participants regarding demanded injections, 

delivered injections and opioid consumption. 

State- Trait Anxiety Inventory 

The State Trait Anxiety Inventory (ST AI) was used to assess anxiety in this study. 

The permission was obtained from Mind Garden (See Appendix I). ST AI is a self-rating 

40-item Likert scale discriminating between state (20 items) and trait (20 items) anxiety. 

Items are rated from 1 to 4. State anxiety is a momentary emotional response to a 

stressful situation and is characterized by "subjective feelings of tension , apprehension, 

nervousness, and worry" at a given time (Spielberger, 1983 , p. 4). Trait anxiety reflects 

indi vidual personality differences in reactions and "the tendency to perceive stressful 

situation as dangerous or threatening and to respond to such situations with elevations in 

the intensity of their state anxiety reactions" (Spielberger, 1983 , p. 5). The total score of 

either state or trait scale is the weighted sum of all 20 responses and ranges from a score 

of 20, indicating low anxiety, to a score of 80, which indicates high anxiety. 

Test-retest reliability coefficients of 0.73 to 0.86 and 0.65 to .075 have been 

reported for the trait anxiety scale, with median reliability coefficients of 0. 765 and 

0.695. Reported stability coefficients ranged from 0.16 to 0.62 for the state anxiety scale, 

with a median reliability coefficient of 0.33. The rather low stability coefficients were 

anticipated for the state anxiety scale because they reflect the influence of diverse and 
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unique situational issues that exist at the point of testing (Spielberger, 1983 ). Alpha 

coefficient values obtained to measure internal consistency ranged from 0.83 to 0.92 for 

the state anxiety scale and from 0.86 to 0.92 for the trait anxiety scale (Soderstrom & 

Grimm, 2004; Weintraub & Hagopian, 1990). 

Music Relaxation Video Selection 

Selection of the music relaxation videos for this study was based on guidelines 

suggested by previously conducted music intervention research and literature of a similar 

nature. The most relaxing music has (a) a relatively slow and constant rhythm (Johnston 

& Rohaly-Davis, 1996; Mok & Wong, 2003; Robb, Nichols , Rutan, Bishop & Parker, 

1995); (b) orchestral effects and relaxing melodies (Johnston & Rohaly-Davis, 1996; 

O'Sullivan, 1991); (c) predictable dynamics, harmonic consonance and recognizable 

vocal and instrumental qualiti es (Johnston & Rohaly-Davis, 1996; Robb et al,, 1995); (d) 

a tempo of 60 to 80 beats per minute, approximately the same as the heart rate, which is 

considered soothing (Dunn, 2004; Johnston & Rohaly-Davis, 1996; McCaffrey & Locsin, 

2002; O'Sullivan, 1991; Robb et al., 1995); and (e) low frequency tones and low pitch 

(Johnston & Rohaly-Davis, 1996; O'S ullivan, 1991). Visual scenes considered most 

rel ax ing are peaceful images (Lane, 2005) such as pastoral scenes, clouds, sunset, rain, 

tides, waterfall, flowers , plants, fish, birds, wild animals, sea, mountains or landscapes. 

Five music relaxation videos were selected by a certified music therapist as appropriate 

for this study intervention. 
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Data Collection 

Recruitment Procedure 

The principal investigator identified potential participants when they received 

their 5-week external beam radiation treatment prior to undergoing intracavitary 

brachytherapy. The investigator approached potential participants at their preoperative 

visit and described the study. The actual recruitment process took place at the 

preoperative visit prior to the surgery day. The baseline pain score, ST AI scores and 

demographic data were obtained. The recruitment procedure was presented as a checklist 

in Appendix J. All data were recorded on an information sheet (see Appendix K). 

Random Assignment to Group 

After informed consent and demographic data were obtained through the 

outpatient clinic, the participant 's information was entered into the institutional computer 

system, Clinical Oncology Research System (CORE), for random assignment to either 

the experimental or control group. Any patient who wished to switch were dropped from 

the study. 

Selection of Music Video by Patient 

Participants in the experimental group viewed one-minute excerpts of each of the 

five expert-chosen music relaxation videos in the clinic/resource center. The participants 

chose one video for the study. The investigator recorded the video title on the data 

collection sheet. 
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Plan for Determining Patient Adherence 

For consistency, and to maximize patient adherence to the study protocol, the 

interventions were conducted on all patients on the second inpatient day (Day 2) at 9:00, 

13:00, and 17:00, and the third day (Day 3) at 9:00. There was no intervention on 

inpatient Day 1, the admission day. 

The investigator observed the patients via an in-room video camera at the nurses' 

station to ascertain that the patient was watching the video during the intervention. 

Should the patient close her eyes, the time was noted. At the end of the treatment, the 

patient was asked if she viewed the video. If any patient turned off the video during the 

intervention, the time was noted. If the participant refused to watch the video twice 

consecutively, the participant was withdrawn from the study. Participants were replaced 

to reach an adequate sample size. 

Steps to Avoid Interruption 

The music relaxation video was started by the investigator five minutes prior to 

initiation of the next brachytherapy pulse. A treatment time of fifteen to twenty minutes 

for each pulse was expected. During the brachytherapy pulse period, an orange light 

outside the patient's room was on to prevent interruption of treatment. A sign stating 

"Research study, do not disturb" was placed on the door during the 30-minute video 

intervention to avoid interruption. 

Music Relaxation Video Intervention 

Each participant randomly assigned to the experimental group viewed a 30-

minute music relaxation video of her choice four times during the first intracavitary 
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brachytherapy treatment. Pain scores were obtained both before and after each of the 

four viewings. Anxiety score was obtained after each viewing. These participants 

received regular nursing care otherwise. The detailed procedure for the intervention 

for the experimental group was described in Appendix L. 

The participants who are randomly assigned to the control group did not view 

a music relaxation video during treatment. These participants received regular nursing 

care. Pain scores and anxiety scores were obtained at the same time points as for the 

experimental group. The detailed procedure for the control group was described in 

Appendix M. 

PCA and Pain Score Documentation 

The PCA documentation process for study participants was the same as that used 

routinely by the nurses on this unit. PCA doses was checked and documented at a 

minimum of every four hours per routine procedure. The patients' PCA history log was 

not cleared by clinical nurses, so that a complete record of opioid consumption, 

demanded injections, and delivered injections during the treatment could be retained. For 

accuracy of documentation, only the investigator checked and cleared each patient's PCA 

pump record at the beginning of the brachytherapy treatment on Day 1, the admission 

day; in the morning on Day 2, prior to the first viewing of the music relaxation video; in 

the evening on Day 2, after the third viewing of the music relaxation video; in the 

morning on Day 3, prior to the fourth viewing of the music relaxation video; and at the 

end ofbrachytherapy treatment on Day 3. Each participant ' s PCA prescription, including 

the amount of pain medicine the patient receives each time the PCA button was pressed, 
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the frequency with which the patient might self-administer a dose~ the amount of opioid 

consumed and the length of time the PCA pump was used within the documentation 

period, were calculated to obtain an accurate record of the amount of medication used. 

This documentation continued for the first 44 hours of the brachytherapy treatment 

period. The information from the PCA record was recorded on the data collection sheet 

(see Appendix N). 

The baseline pain score was collected at the preoperative visit. The same pain 

assessment was done when the patient was admitted to the inpatient unit. The investigator 

collected pain scores for the experimental group before and after each viewing of the 

music relaxation video , and for the control group at the same times of day as for the 

experimental group. 

Nurse Interaction in Control Group 

The control group received the usual nursing care. The times designated for pain 

assessment (9:00, 13:00, and 17:00) are the time clinical nurses routinely use to 

administer medications and interact with patients. Thus the control group received the 

same nurse attention as the experimental group. 

Anxiety Measurement 

Both parts of the ST AI were administered to all participants in the outpatient 

clinic as the baseline measurement of anxiety. During the study (treatment) period, only 

the State Anxiety Inventory was administered, a total of four times on Days 2 and 3, at 

the end of each music relaxation video intervention for the experimental group and at the 

same times of day for the control group. The investigator said, "This is a self-evaluation 
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questionnaire. It contains 20 questions. You may answer them the way you feel right 

now." 

Pilot Study 

A pilot study was performed prior to development of the proposed study. An 

experimental design was used to compare pain, opioids consumption, PCA injections, 

and anxiety in the music relaxation video experimental group and control group. As for 

the proposed study, the subjects were women receiving their first intracavitary 

brachytherapy for gynecological cancer. Only two women were recruited and randomly 

assigned to either group. Because of the small sample size, the standard deviations were 

zero, indicating insignificant differences, but some trends were identified. 

The experimental group had a mean YRS pain score of 31.6, while the control 

group had a mean of 27. However, the postintervention pain scores of the experimental 

group were always less than or equal to those before the intervention. The pain scores of 

the control group fluctuated. In three of the four measurements, the experimental group 

had lower postintervention pain scores than the control group. 

Postintervention anxiety scores for the experimental group were reduced by a 

mean of 28.75 points from the baseline, while those of the control group increased by 4 

points. 

Differences in PCA demanded/delivered injections and opioid consumption were 

insignificant in this small sample. Total 44-hour opioid consumption was 10.2 mg for the 

experimental group, with 54 demanded injections and 51 delivered injections, while total 
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opioid consumption was 3.2 mg for the control group, with 16 demanded injections and 

16 delivered injections. 

In general, the study methods and procedures were feasible to carry out. The 

measurements and methods allowed for accurate data collection and analysis (See 

Appendix 0). Therefore, the study methods from the pilot study were carried over to the 

major study. 

Treatment of Data 

All data were analyzed by using the computer program Statistical Package for 

Social Sciences (SPSS), version 15. Demographic data were analyzed by frequencies and 

percentages. A table displayed frequencies and percentages of demographic 

characteristics such as age, ethnic group, marital status, and education. Another table 

displayed the health-related variables of the participants, including ANC count, ECOG 

performance status, disease stage and whether taking narcotics or anti-anxiety 

medications. In order to check the effect of randomization, all demographic, health 

related variables, baseline pain and baseline State Trait Anxiety data were analyzed by t

test, Fisher exact test and chi square. The results were displayed in three tabl es. Where 

differences between two conditions were found, correlations between those demographic 

variables and dependent measurements were calculated in order to evaluate any potential 

covariates. 

The first hypothesis regarding pain severity utilized the method of three-way 

split-plot analysis of variance (ANOV A). The means and SDs of pre and post pain scores 

of each intervention for both groups were obtained and displayed. The differences 
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between pre and post pain scores for both groups were also displayed. The main effects 

and interaction effects for trial groups, intervention sessions and pre and post pain scores 

were obtained and displayed. Effect size on pain severity was also calculated and 

displayed. 

Regarding the second, third and fourth hypotheses, the means of opioid 

consumption, PCA demanded injections and PCA delivered injections for each group 

were obtained and compared by using the t-test; a significance level of 0.05 was used for 

these means. The means and SDs of, and significance of differences in, opioid 

consumption, PCA demanded injection and PCA delivered injections for each hypothesis 

were calculated and displayed. 

The fifth hypothesis, on anxiety level, utili zed the method of repeated measures 

ANOY A. The means and SDs of state anxiety after each intervention were obtained and 

displayed. The main effects and interaction effects for trial groups, post intervention 

sessions and state anxiety were obtained and displayed. The effect si ze on state anxiety 

after each intervention was calculated and displayed. 
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CHAPTER IV 

ANALYSIS OF DATA 

The purpose of this repeated-measures, two-group experimental study was to 

explore the effects of a nonphannacological nursing intervention, namely a music 

relaxation video, for women with gynecological cancer undergoing intracavitary 

brachytherapy. Participants were randomly assigned to either an experimental group or a 

control group. Those in the experimental group watched a JO-minute music relaxation 

video (intervention) a total of four times during the first 44 hours of intracavitary 

brachytherapy. Data were collected to evaluate the video's effects on pain, opioid 

consumption, frequency of patient-control led analgesia (PCA) demanded and delivered 

injections and anxiety during that time. Pain scores were measured before and after 

watching the JO-minute music relaxation video, and anxiety scores were measured 

following the video. The control group received the same nursing care and underwent the 

same m asurements without watching the video. Scores for pain severity, opioid 

consumption, demanded and delivered PCA injections and anxiety for the experimental 

and control groups were compared to assess potential differences between the groups. 

This chapter begins with a description of the sample, including demographic 

infonnation such as age, ethnicity, education and marriage, health-related variables, 

baseline pain and baseline State Trait Anxiety scores. The findings section describes 
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measuring outcomes for tli ,_, c: . .:, study hypotheses. Results are summarized at the end of 

the chapter. 

Description of the Sample 

Demographic Characteristics 

Fifty-three women were invited to take part in the study. Two were designated as 

ineligible, one because of limited English reading comprehension and communication 

ability and the other because of hearing loss. Two women refused to participate in this 

study- one reported feeling too exhausted to participate after long hours of outpatient 

treatments and the other was unwilling to be involved in a study. Five women withdrew 

from the study after randomization. One participant simply refused to watch the video at 

the preoperative clinic, and four others lost their eligibility when they did not meet study 

criteria following surgery. For those four, reasons for ineligibility were change of the 

pulsed dose rate (PDR) treatment to manual after loading radiation treatment (n =2), 

discontinuation of the PCA pump during the treatment period (n = 1) and use of a hearing 

aid (n = 1). The final sample (N=44) included 22 participants (50.0%) in the control group 

and 22 participants (50.0%) in the experimental group (see Figure 1 ). 
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Assessed for eligible 
participants 

(n=53) 

Not meet inclusion criteria 

-----~ (n=2) 

... 

Control group 
(n=23) 

Excluded 
Using hearing aid 

(n= l) 

Analyzed (n=22) 

Randomization 
(n=49) 

Figure 1. Flow chart of participants in the study. 
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... 

Experimental group 
(n=26) 

Excluded 
Refused ( n= 1 ) 

Manual afterload (n=2) 
PCA discontinued (n= l) 

Analyzed (n=22) 



The final sample size following 14 months of data accmal was 44. No further 

subjects were entered to the data analysis for this study after 14 months. There are several 

possible explanations for the gap between projected sample size (86) and actual sample 

size (44). First, fewer women who qualified for the study than expected received PDR 

brachytherapy during the recmitment period. Second, medical staff in some cases 

conducted the pre-operative visit on a date other than that listed in the schedule. Third, 

some potential participants arrived early for the pre-operative visit and the clinic 

coordinator failed to communicate this to the researcher. Fourth, some potential 

participants were not willing to be involved in a research study and refused to 

communicate with the researcher. 

The final sample of 44 women included 24 (54.5%) Caucasians, 12 (27.3 %) 

Hispanics, 5 (11 .4%) African-Americans, 1 (2.3 %) Asians, and 2 others. Participants 

ranged in age from 25 to 70 years, with a mean age of 46.89 (standard deviation [SD] = 

l 0.68) years . Approximately 70% (n = 31) were married and 29 .5% (n = 13) had some 

coll ege education. Table 1 presents demographic infom1ation for control and 

experimental groups as well as the overall sample. 
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Table 1 

Demographic Characteristics of Study Participants by Group and Total Sample 

Variable Control Experimental Total 

(n=22) (n=22) (n=44) 

/(%) /(%) /(%) 

Age 

18 - 29 years 0 ( 0 ) 1 ( 4.5) 1 ( 2.3) 
30 - 39 years 4 (18.2) 7 (31.8) 11 (25.0) 
40 - 49 years 5 (22.8) 7 (31.8) 12 (27.3) 
50 - 59 years 9 (40.9) 5 (22.8) 14(31.8) 
60 - 69 years 3 (13.6) 2 ( 9.1) 5(11.3) 
70 - 79 years l ( 4.5) 0 ( 0 ) 1 ( 2.3) 

100% 100% 100% 

Ethnic Group 

Caucasian 15 (68.2) 9 ( 40.9) 24 (54.5) 
Hispanic 4 (18.2) 8 (36.5) 12 (27.3) 
African American 2 ( 9.1) 3 (13.6) 5 (11.4) 
Asian 0 ( 0 ) 1 ( 4.5) 1 ( 2.3) 
Other 1 ( 4.5) 1 ( 4.5) 2 ( 4.5) 

100% 100% 100% 

Marital Status 

Ma1Tied 16 (72.7) 15 (68.2) 31 (70.5) 
Single 6 (27.3) 4(18.2) 10(22.7) 
Divorced 0 ( 0 ) 2 ( 9.1) 2 ( 4.5) 
Widowed 0 ( 0 ) 1 ( 4.5) I ( 2.3) 

100% 100% 100% 
Education 

Some high school 5 (22.7) 6 (27.3) 11 (25.0) 
High school graduate 8 (36.4) 4 (18.2) 12 (27.3) 
Some college 4 (18.2) 9 (40.9) 13 (29.5) 
College graduate 5 (22.7) 2 ( 9.1) 7 (15.9) 
Graduate degree 0 ( 0 ) 1 ( 4.5) l ( 2.3) 

100% 100% 100% 
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Chi square, Fisher's exact test and t-test analyses were used to evaluate the effect 

of randomization in demographic data. The categories that had very few participants were 

reclassified into other categories. Therefore, categories were collapsed into fewer 

categories in order to perform the statistical analyses. For example, ethnicity was 

reclassified to two groups, Caucasian and others, which included Hispanic, Black, Asian 

and other groups. Marital status was reclassified to married and non-married , which 

included single, divorced and widowed. Education was reclassified to some high school, 

high school graduate and some college and higher, which included college graduate and 

graduate degree. The results revealed no statistically significant differences among the 

variables of marital status and education between groups. 

A statistically significant difference was found, however, in participants' ages (p 

= .045). Participants in the experimental group (mean = 43.68, SD = 10.01) were younger 

than those in the control group (mean = 50.09, SD = 10.56). 

In order to detect differences before reaching the significance level 0.05 , a = 0.20 

was used. This allowed detection of another difference, in ethnic groups of the 

experimental and control groups (p = 0.129). Table 2 presents frequencies and statistics 

for demographic characteristics by group and total sample. 
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Table 2 

Frequency and Statistics of Demographic Characteristics by Group and Total Sample 

Variable Control Experimental Total Statistics 

(n=22) (n=22) (n=44) 

f(¾) f(¾) f(¾) 

t = 2.064 
Mean age (SD) 50.09 (10.56) 43.68(10.01) 46.89 (10.68) elf= 42 

p = .045 

Ethnic Group 

Caucasian 15 (68.2) 9 (40.9) 24 (54.5) Fisher's 
Other 7 (31.8} 13(59.1} 20 (45.5} Exact Test 

100% 100% 100% P = .129 

Marital Status 

Married 16(72.7) 15 (68.2) 31 (70.5) Fisher's 
Non-married 6 (27.3} 7 (31.8} 13 (29.5} Exact Test 

100% 100% 100% p = 1.000 

Education 

Some high schoo l 5 (22. 7) 6 (27.3) 11 (25.0) x2 (2) 
High school graduate 8 (36.4) 4 (18.2) 12(27.3) 

= 1.853 
Some college & higher 9 (40.9} 12(54.5} 21 (47.7} 

100% 100% 100% p = .316 

Because there were differences between conditions in age and ethnicity, these 

variables were evaluated as possible covariates. Correlations were calculated between age 

and all dependent outcome variables such as post pain scores, PCA measurements and 

post state anxiety scores. Table 3 presents the correlation coefficients and coefficients of 

determination between age and dependent measurements. 
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Table 3 

Correlation Coefficients and Corresponding Coefficients of Determination between Age 

and Dependent Measurements 

Age and Correlation Coefficients of Percentage Interpretations 

Dependent Coefficients Determination overlap 

measurements 2 between two r r 
variables 

Post Pain 1 .075 .005 0.5% Definitely nothing 

Post Pain 2 .039 .001 0.1% Definitely nothing 

Post Pain 3 .169 .02 2% Almost nothing 

Post Pain 4 .209 .04 4% Almost nothing 

Opioid .015 .0002 0.02% Definitely nothing 
Consumption 

PCA Demanded -.057 .003 0.3% Definitely nothing 
Injections 

PCA Delivered -.073 .005 0.5% Definitely nothing 
Injections 

State Anxiety 1 .302 .09 9% Less than one-
tenth overlap 

State Anxiety 2 .238 .05 5% Almost nothing 

State Anxiety 3 .185 .03 3% Almost nothing 

State Anxiety 4 .260 .06 6% Almost nothing 

The overlapping area indicating shared variance between age and post pain scores 

ranged from 0.1 % to 4%. In other words, the participants' ages account for 0.1 % to 4% of 

the variance of the dependent variable post pain scores. Another 96% to 99.9% of 
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variance is not accounted for. Since 4% is interpreted as almost nothing in a relationship 

(Brown, 2003), the relationships between age and pain scores were very small. 

The overlapping areas between age and PCA opioid consumption or 

demanded/delivered injections ranged from 0.02% to 0.5%. Thus age accounts for 0.02% 

to 0.5% of the variance of PCA measurements. Another 99.5% to 99.98% of variance is 

not accounted for. As 1 % or less is interpreted as definitely nothing in a relationship 

(Brown, 2003), the relationships between age and PCA opioid consumption, demanded 

and delivered injections were extremely small. 

The overlapping area between age and post state anxiety ranged from 3% to 9%. 

Thus age accounts for 3 % to 9% of the variance of anxiety scores. Another 91 % to 97% 

variance is not accounted for. Nine percent is interpreted as about one-tenth overlap in a 

relationship (Brown, 2003). However, a correlation (r) less than 0.5 is usually considered 

a weak indication ("Correlation Coefficient", n.d.). Therefore, the relationship between 

age and post state anxiety was small. 

These results indicate that the relationships between age and all dependent 

measurements were very small. The relationships were too weak to consider age as 

covariate that might have had an impact on study outcome. In other words, age and all 

dependent measurements were related neither conceptually nor actually and thus the age 

variable was not used as a covariate. 

Since there was another difference, in ethnicity, correlations were also made 

between ethnic groups and all dependent outcomes: post pain scores, PCA measurements, 

and post state anxiety scores. Table 4 presents the correlation coefficients and 
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corresponding coefficients of determination between ethnic groups and these dependent 

measurements. 

Table 4 

Correlation Coefficients and Corresponding Coefficients of Determination between 

Ethnic Groups and Dependent Measurements 

Ethnic Groups Correlation Coefficient of Percentage Interpretations 
and Coefficient Determination overlap 

Dependent r2 between two r 
variables Measurements 

Post Pain 1 .073 .005 0.5% Definitely nothing 

Post Pain 2 -.015 .0002 0.02% Definitely nothing 

Post Pain 3 -.036 .001 0.1% Definitely nothing 

Post Pain 4 -.006 .00003 0.003% Definitely nothing 

Opioid -.253 .06 6% Almost nothing 
Consumption 

PCA Demanded -.207 .04 4% Almost nothing 
Injections 

PCA Delivered -.243 .05 5% Almost nothing 
Injections 

State Anxiety 1 -.113 .01 1% Definitely nothing 

State Anxiety 2 -.233 .05 5% Almost nothing 

State Anxiety 3 -.079 .006 0.6% Definitely nothing 

State Anxiety 4 -.102 .01 1% Definitely nothing 
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The overlapping areas indicate that the shared variances between ethnic groups 

and post pain scores ranged from 0.003% to 0.5%. In other words, ethnic groups account 

for 0.003% to 0.5% of the variance of the dependent variable post pain score. Another 

99.5% to 99.997% of variance is not accounted for. As 1 % or less is interpreted as 

definitely nothing in a relationship (Brown, 2003), the relationship between ethnic groups 

and pain scores was extremely small. 

The overlapping areas between ethnic groups and PCA opioid consumption, 

demanded and delivered injections ranged from 4% to 6%. Thus ethnic groups account 

for 4% to 6% of the variances of the PCA measurements. Another 94% to 96% of 

variance is not accounted for. Because 6% is interpreted as almost nothing in a 

relationship (Brown, 2003), the relationships between ethnic groups and PCA opioid 

consumption, demanded and delivered injections were very small. 

The overlapping area between ethnic groups and post state anxiety ranged from 

0.6% to 1 %. Ethnic groups account for 0.6% to 1 % of the variance of the anxiety scores. 

Another 99% to 99.4% variance is not accounted for. Because 1 % or less is interpreted as 

definitely nothing in a relationship (Brown, 2003), the relationship between ethnic groups 

and post state anxiety was extremely small. 

The relationships between ethnic groups and all dependent measurements were 

very small. The relationships were too weak to consider ethnic group as a covariate that 

might have had an impact on study outcome. In other words, ethnicity and all dependent 

measurements were related neither conceptually nor actually, and thus the ethnicity 

variable was not used as a covariate. 
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Health Related Variables 

Health-related variables assessed for the study included absolute neutrophil count 

(ANC), Eastern Cooperative Oncology Group (ECOG) performance status, use of anti

anxiety medications, use of narcotics and disease stage. The ANC ranged from 101 0/mm3 

to 9480/mm3
, with a mean count of 3115/mm3 (SD = 1842.53). Approximately 61 % 

(n=27) of participants had an ECOG performance status of 1, indicating that they were 

able to do work of a light nature. Approximately 80% (n=35) reported taking no anti

anxiety medication and 70.5% (n=31) reported taking no narcotic. Anti-anxiety 

medications in use included lorazepam, venlafaxine, escitalopram and fluoxetine. 

Narcotics taken included hydrocodone and oxycodone combination analgesics; 

acetaminophen and ibuprofen were not considered narcotics. Cervical cancer disease 

stage ranged from lb 1 to Illb, and the majority was stage Ib2 ( 40.9% ). Values for the 

health-related variables for control and experimental groups as well as the total sample 

are summarized in Table 5. 
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Table 5 

Frequency and Distribution of Health Related Variables by Group and Total Sample 

Variable Control Experimental Total 

(n=22) (n=22) (n=44) 

/(%) /(%) /(%) 

ANC 

1000 - 1999 
4 (18.2) 7 (31.8) 11 (25.0) 

2000 - 2999 
8 (36.4) 7 (31.8) 15 (34 .1 ) 

3000 - 3999 
5 (22 .7) 6 (27.4) 11 (25 .0) 

4000 - 4999 
3 (13. 7) 0 ( 0 ) 3 ( 6.8) 

5000 - 5999 
1 ( 4 .5) 0 ( 0 ) I ( 2.3) 

6000 - 6999 
0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 

7000 - 7999 
0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 

8000 - 8999 
1 ( 4.5) I ( 4.5) 2 ( 4.5) 

9000 - 9999 
0 ( 0 ) 1 ( 4 .5) I ( 2 .3) 

100% 100% 100% 

ECOG Performance Status 

0 (fully active) 6(27.3) 7 (3 1.8) 13(29.5) 
1 (light chores) 14 (63.6) 13 (59 .1) 27(61.4) 
2 (ambulatory/se lf care) 2 ( 9. 1) 2 ( 9.1) 4 ( 9 .1 ) 

100% 100% 100% 

Anti-anxiety Medications 

Yes 4( 18.2) 5 (22. 7) 9 (20.5) 
No 18 81. 8 17 (77.3) 35 (79.5) 

100% 100% 100% 

Narcotics 

Yes 7 (31.8) 6 (27.3) 13 (29.5) 
No 15 (68.2) 16 (72 .7) 31 (70 .5) 

100°/ci 100% 100% 

Disease Stage 

Ib l 2 ( 9 .1 ) I ( 4 .5) 3 ( 6 .8) 
Ib2 8 (36.4) 10 (45.5) 18(40 .9) 
Ila l ( 4 .5) 2 ( 9 .1 ) 3 ( 6 .8) 
IIb 5 (22.7) 4 (18 .2) 9 (20.5) 
Illa 0 ( 0 ) 1 ( 4 .5) 1 ( 2.3) 
IIIb 6 (27.3) 4 (18 .2) 10(22 .7) 

100% 100% 100% 
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Chi square, Fisher's exact test and t-test analyses were used to evaluate the 

randomization in health-related variables. The categories that had very few participants 

were reclassified to other categories. Therefore, categories were collapsed into fewer 

categories in order to perform the statistical analyses. For example, ECOG performance 

status was reclassified to 0, which indicated fully active, and greater than 1, which 

indicated not fully active. Disease stages were also reclassified, to stage I, which included 

lb 1 and lb2; stage II, which included Ila and Ilb; and stage III, which included Illa and 

Illb. The results revealed no statistically significant difference in any health-related 

variable between groups. In other words, participants in both groups were similar in 

health-related variables. Table 6 presents the frequencies and statistics of health-related 

variables by group and total sample. 
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Table 6 

Frequency and Statistics of Health Related Variables by Group and Total Sample 

Variable Control Experimental Total Statistics 

(n=22) (n=22) (n=44) 

/(%) /(%) /(%) 

Mean ANC (SD) 3258.64 2972.73 3115 t = .5 l 0 
(1623.31) (2067.24) (1842.53) df=42 

p = .613 
ECOG Perfonnance 
Status 

0 (fully active) 6 (27.3) 7 (31.8) 13(29.5) Fisher's 
> 1 (not fully active) 16(72.7} 15(68.2} 31 (70.5} Exact Test 

100% 100% 100% p = l.000 

Anti-anxiety 
Medications 

Yes 4 (18.2) 5 (22.7) 9 (20.5) Fisher's 
No 18 (81.8} 17 (77.3} 35 (79.5} Exact Test 

100% 100% 100% p = 1.000 

Narcotics 

Yes 7 (31.8) 6 (27.3) 13(29.5) Fisher's 

No 15 (68.2) 16(72.7) 31 (70.5) Exact Test 

100% 100% 100% p = l.000 

Disease Stage 

I 10 (45.4) 11 (50.0) 21 (47.7) x2 (2)=.139 
II 6 (27.3) 6 (27.3) 12 (27.3) 

p = .933 
III 6 (27.3} 5 (22.7} 11 (25.0} 

100% 100% 100% 
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Baseline Pain and Anxiety 

A visual rating scale (YRS) was used to assess participants' pain level at 

preoperative clinic. In the YRS scale, 0 indicates no pain while 100 indicates the worst 

pain imaginable. Baseline pain scores for all participants ranged from 0 to 82, with a 

mean score of 13.07 (SD= 22.29). For the control group, the mean pain baseline score 

was 9.09 (SD= 17.07), and that for the experimental group was 17.04 (SD= 26.30). 

The State Trait Anxiety Inventory (STAI) was used to assess the participant's 

baseline state and trait anxiety levels at the preoperative clinic. In both anxiety scales, a 

score of 20 indicates the lowest anxiety level while a score of 80 indicates the highest 

anxiety level. 

The baseline state anxiety for all participants ranged from 20 to 76, with a mean 

score of 38.25 (SD = 13.43), and the trait anxiety ranged from 20 to 67, with a mean 

score of 35.13 (SD = 11.56). The mean of baseline pain and anxiety scores of the two 

groups are summarized in Table 7. 

The t-test was used to evaluate the effect ofrandomization on baseline pain and 

anxiety. The results revealed no statistically significant differences among the variables 

of baseline pain, baseline state anxiety and baseline trait anxiety between groups. 

Participants in the two groups were similar in baseline pain and baseline anxiety. These 

results are also summarized in Table 7. 
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Table 7 

Mean and Statistics of Baseline Pain Scores and State Trait Anxiety Scores in Control 

and Experimental Groups 

Baseline pain scores 

Baseline state anxiety 

Baseline trait anxiety 

Control Group 
(n = 22) 

M SD 

9.09 17.07 

38.27 13.29 

36.90 11.87 

Experimental Group 
(n = 22) 

M SD 

17.04 26.30 

38.23 13.89 

33.36 11.23 

Statistics 

t = -1.190 
df = 36.028 
p = .242 

t = .011 
d/= 42 
p = .991 

t = l.017 
d/= 42 
p = .315 

Overall, there were two differences between groups in demographic data, age and 

ethnicity, but they were not related to outcomes and thus were not used as covariates. No 

statistically significant differences in health-related variables, baseline pain or baseline 

anxiety between groups were identified. Therefore, randomization assigned participants 

quite equally between the two groups. 
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Findings 

A total of five hypotheses were addressed in this study. Each is addressed 

sequentially. 

Hypothesis 1 

The first hypothesis was that women aged 18 and older who receive intracavitary 

brachytherapy for gynecologic cancer at a cancer treatment center and who view a 30-

minute music relaxation video a total of four times during the first 44 hours of the 

brachytherapy treatment period will have lower pain scores than a similar group of 

women who undergo the same treatment but do not watch the music relaxation video. 

A visual rating scale (YRS) was used to assess participants' pain level in inpatient 

unit before and after watching the music relaxation video for eight times. 

A three-way split-plot analysis of variance using a multi-variate approach was 

used to test this hypothesis. The experimental group and control group were defined as 

the trial groups. The label Session indicates each of the four music relaxation video 

viewings. Pre and post pain indicates the pain score before and after each session. Means 

and standard deviation (SD) of pre and post pain scores of four sessions for both groups 

are presented in Table 8. 
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Table 8 

Mean of Pre and Post Pain Scores of Four Sessions for Both Groups 

Session 1 

Pre pain 

Post pain 

Session 2 

Pre pain 

Post pain 

Sessions 3 

Pre pain 

Post pain 

Session 4 

Pre pain 

Post pain 

Control Group 
(n = 22) 

M SD 

32.77 25.73 

27.77 19.05 

32.27 20.61 

26.40 25.41 

25.31 25.08 

21.27 17.62 

31.54 25.04 

28.63 25.38 

Experimental Group 
(n = 22) 

M 

29.36 24.73 

18.18 21.07 

20.90 20.73 

9.27 12.65 

15.77 22.74 

11.13 17.42 

22.13 26.06 

9.13 12.12 

Because participants were randomly assigned to the control and experimental 

groups, it was anticipated that pretreatment pain scores would be similar for both groups. 

Following surgery, however, prior to any intervention, pre pain scores before music 
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relaxation video session 1 were higher in the control group (M = 32.77, SD= 25.73) than 

in the experimental group (M = 29 .36, SD = 24. 73 ). While the majority of participants 

rated their initial pre intervention pain levels within the Oto 60 range, one participant in 

the control group rated her pain at 100 (see Figure 2). Thus, an outlier was found in the 

control group prior to the first intervention. Since the median score was not affected by 

the outlier, the median score was reported for each group. It was 30 in control group and 

20 in experimental group. 
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Figure 2. Pre pain scores of control group and experimental group prior to 

music relaxation video session 1. 

In consideration of the validity and normal distribution principle in the statistical 

analysis, this outlier was removed from the control group to check its effect. Elimination 

of the outlier yielded pre pain scores that were similar in the two groups. The mean of pre 
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pain score was 29.57 (SD=21.41) and median was 30 in the control group (n=21); the 

mean of pre pain score was 29.36 (SD=24.73) and median was 20 in the experimental 

group (n=22). Therefore, it was only one outlier in the control group accounting for the 

difference between two groups prior to the intervention. 

Since there was an outlier in the study, it was necessary to compile two tables, 

one including the outlier and the other one excluding the outlier, for each data analysis 

step for hypothesis 1. For the one including the outlier, all participants (n=44) were 

included in the data and statistical analysis to present the findings of the study overall. 

For the other, the outlier was excluded and only 43 participants were included in the data 

and statistical analysis. Table 9 presents the means and standard deviation (SD) of pre 

and post pain scores of four sessions for both groups without the outlier. 
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Table 9 

Mean of Pre and Post Pain Scores of Four Sessions for Both Groups Excluding an 

Outlier 

Session 1 

Pre pain 

Post pain 

Session 2 

Pre pain 

Post pain 

Sessions 3 

Pre pain 

Post pain 

Session 4 

Pre pain 

Post pain 

Control Group 
(n=21) 

M 

29.57 21.41 

26.71 18.84 

31.42 20.73 

26.47 26.03 

25.33 25.70 

21.33 18.05 

32.33 25.38 

29.52 25.65 

Experimental Group 
(n = 22) 

M 

29.36 24.73 

18.18 21.07 

20.90 20.73 

9.27 12.65 

15.77 22.74 

11.13 17.42 

22.13 26.06 

9.13 12.12 

Tab le 10 shows the differences between pre and post pain cores for each group 

and each session for all participants including the outlier. 
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Table 10 

Pre and Post Pain Score Differences by Session for Both Groups Including an Outlier 

Session Control Experimental 
(n = 22) (n = 22) 

Session 1 

Difference between pre and post pain score 5.00 11.18 

Session 2 

Difference between pre and post pain score 5.86 11.64 

Session 3 

Difference between pre and post pain score 4.04 4.63 

Session 4 

Difference between pre and post pain score 2.90 13.00 

Table 11 shows the differences between pre and post pain scores for each sess ion 

in both groups without the outlier. The data in Tables 10 and 11 show similar results. The 

differences between pre and post pain scores were always greater in the experimental 

group than in the control group. The differences between pre and post pain scores in the 

control group for all 22 participants, including the outlier, ranged from 2.90 to 5.86 

(Table 10), while those in the control group without the outlier ranged from 2.81 to 4.95 

(Table 11 ). The differences between pre and post pain scores in the experimental group 

(n=22) ranged from 4.63 to 13.00 (Tables 10 and 11 ). 
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Table 11 

Pre and Post Pain Score Differences by Session for Both Groups Excluding an Outlier 

Session Control Experimental 
(n = 21) (n = 22) 

Session 1 

Difference between pre and post pain score 2.86 11.18 

Session 2 

Difference between pre and post pain score 4.95 11.64 

Session 3 

Difference between pre and post pain score 4.00 4.63 

Session 4 

Difference between pre and post pain score 2.81 13.00 

Declines in pain score in the experimental group were nearly two to more than 

four times that in the control group for three of the four sessions in table 10 and table 11. 

The main effects and interaction effects among trial groups, sessions, and pre and 

post pain scores for all participants (n = 44) are shown in Table 12. The term trial groups 

used in the table was considered a between-subject factor, indicating that different 

subjects (i.e. , the two groups) were used for measurement; the terms sessions and pre and 

post pain scores were considered within-subject factors , indicating that the same subjects 

were used for subsequent measurements. 
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Three factors were used in the statistical analysis: (a) trial groups (TG), (b) 

sessions (S), and ( c) pre and post pain scores (PP) for each session. The main effect for 

the trial groups is defined as any statistically significant difference on trial groups if 

sessions and pre and post pain scores are ignored. The main effect for the sessions is 

defined as any statistically significant difference among sessions if pre and post pain 

scores and trial groups are ignored. The main effect of the pre and post pain scores for 

each session is defined as any statistically significant difference on pre and post pain 

scores if trial groups and sessions are ignored. 

An interaction effect for trial groups and sessions (TG x S) would indicate that 

results for sessions 1, 2, 3 and 4 were different for the two trial groups if pre and post 

pain scores were ignored. An interaction effect for trial groups and pre and post pain 

scores (TG x PP) would indicate that pre and post pain scores were different for the two 

trial groups if the sessions were ignored. An interaction effect for pre and post pain scores 

and sessions (PP x S) would indicate that pre and post pain scores were different for 

different sessions if trial groups were ignored. An interaction effect for trial group, 

sessions and pre and post pain scores (TG x S x PP) would indicate that pre and post pain 

scores were different in sessions 1, 2, 3 and 4 for the experimental and control groups. 
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Table 12 

Analysis of Variance Results/or Main Effects and Interaction Effects of Trial Groups, 

Sessions and Pre and Post Pain Scores Including an Outlier (n=44) 

Variable df F p 

Main effect of trial groups (TG) 1, 42 7.752 .008 

Main effect of session (S) 3,40 1.635 .197 

Main effect of pre and post pain scores (PP) 1, 42 14.790 <.0005 

TG X s 3,40 1.344 .274 

TG X pp 1, 42 2.232 .143 

pp X S 3,40 .499 .685 

TG X s X pp 3, 40 .521 .670 

The results showed that the main effects for the trial groups (p = 0.008) and pre 

and post pain scores (p <.0005) were significant. For trial groups, in other words, there 

was a statistically significant difference between experimental group and control group 

on pain severity. The means of pre and post pain scores among all four sessions were 

28.25 (SD = 14.44) in the control group and 16.98 (SD = 12.29) in the experimental 

group. Therefore, the participants in the control group experienced greater pain severity 

than participants in the experimental group . 
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There was also a statistically significant difference between mean pre and post 

pain scores. The mean of pre pain scores among all four sessions was 26.26 (SD = 16.58), 

whereas the mean of post pain scores among all four sessions was 18.97 (SD= 14.92). 

Therefore, the pre pain scores were higher than post pain scores. In other words, 

participants experienced more pain before than after the intervention. 

However, no interaction effects were found for the trial groups, sessions or pre 

and post pain scores (TG x S, TG x PP, PP x S, TG x S x PP). 

Table 13 shows the main effects and interaction effects among trial groups, 

sessions, and pre and post pain scores for participants without the outlier in the control 

group (n = 43). 
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Table 13 

Analysis of Variance Results for Main Effects and Interaction Effects of Trial Groups, 

Sessions and Pre and Post Pain Scores Excluding an Outlier (n =43) 

Variable df F p 

Main effect of trial groups (TG) 1, 41 6.934 .012 

Main effect of session (S) 3,39 1.311 .285 

Main effect of pre and post pain scores (PP) 1, 41 13.184 .001 

TG x S 3,39 2.253 .097 

TG X pp 1, 41 2.901 .096 

pp X S 3,39 .392 .767 

TG X s X pp 3,39 .561 .644 

When the outlier was excluded, the main effects for the trial groups (p = 0.012) 

and pre and post pain scores (p =.001) were significant as well. For trial groups, there 

was a statistically significant difference between experimental group and control group 

on pain severity. The means of pre and post pain scores among all four sessions were 

27.83 (SD = 14.66) in the control group and 16.98 (SD = 12.29) in the experimental 

group. Therefore, even when the outlier was excluded, participants in the control group 

experienced greater pain severity than participants in the experimental group. 
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The difference between the pre and post pain scores remained significant without 

the outlier. The mean of pre pain scores among all four sessions was 25.76 (SD= 16.44), 

whereas the mean of post pain scores among all four sessions was 18.80 (SD= 15.05). 

Therefore, the pre pain scores were higher than the post pain scores. Even without the 

outlier, the participants experienced more pain before than after the intervention. 

No interaction effects were found for the trial groups, sessions or pre and post 

pain scores as well (TG x S, TG x PP, PP x S, TG x S x PP). 

In determining the effect size for the pain scores, generally, post pain scores for 

the control group and experimental group would be compared. Because of the one outlier 

in the control group, however, the effect size was approached differently. Effect size in 

this research was calculated by comparing pre and post pain scores in the experimental 

group. A small effect size was defined as 0.2, a moderate effect size 0.5 and a large effect 

size 0.8 (Cohen, 1987). These results are shown in Table 14. For each session, the effect 

sizes for pre and post pain scores of the experimental group are listed first. The effect 

sizes for post pain scores of both groups are listed second, for reference purposes only. 

84 



Table 14 

Effect Size of Pre and Post Pain Scores for the Experimental group VS Post Pain Scores 

for Control and Experimental Group 

Sessions Effect size Definition 

Session 1 

Pre and post pain scores on experimental group 0.48 Medium 

Post pain score on both groups (reference) 0.47 Medium 

Session 2 

Pre and post pain scores on experimental group 0.69 Medium 

Post pain score on both groups (reference) 0.90 Large 

Session 3 

Pre and post pain scores on experimental group 0.23 Small 

Post pain score on both groups (reference) 0.57 Medium 

Session 4 

Pre and post pain scores on experimental group 0.68 Medium 

Post pain score on both groups (reference) 1.03 Large 

As shown in Table 14, the effect size for pre and post pain scores in the four 

sessions ranged from small to medium for the experimental group. Therefore, a larger 

sample may be needed in any additional studies that may be conducted in the future. 
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Hypothesis 2 

The second hypothesis was that women aged 18 and older who receive 

intracavitary brachytherapy for gynecologic cancer at a cancer treatment center and view 

a 30-minute music relaxation video four times during the first 44 hours of the 

brachytherapy treatment period will consume less opioids during that period than similar 

women undergoing the same treatment who do not view the music relaxation video. 

Opioid consumption for the 44-hour trial was measured in the inpatient unit from data 

recorded in the PCA pump history log. 

The hypothesis regarding 44-hour opioid consumption was analyzed by using the 

t-test. Homogeneity of variance was evaluated by using Levene's test for equality of 

variances. The resultingp-value (.764), being larger than .05, indicated that the test was 

tenable (Munro, 2001 ). 

Consumption of opioid (hydromorphone) during the study period ranged from 1.4 

mg to 50.8 mg, with a mean of 9.45 mg (SD = 8.54) for all participants. Mean opioid 

consumption was 9.41 (SD = 6.89) in the control group and 9.50 (SD =10.09) in the 

experimental group. Analysis of opioid consumption during the 44-hour trial period 

revealed no statistically significant difference between two groups (t=-.033, p =.974). In 

other words, women in the treatment and control groups did not utilize different levels of 

opiods during the study period. The means and SD of opioid consumption by group are 

shown in Table 15. 

86 



Table 15 

Mean of Opioid Consumption by Control and Experimental Groups 

Opioid consumption 

Hypothesis 3 

Contro 1 Group 
(n = 22) 
M SD 

9.41 6.89 

Experimental Group 
(n = 22) 

M SD t (dj) 

9 .50 10.09 -.033( 42) 

p 

.974 

The third hypothesis was that women aged 18 and older who receive intracavitary 

brachytherapy for gynecologic cancer at a cancer treatment center and view a 30-minute 

music relaxation video four times during the first 44 hours of the brachytherapy treatment 

period will have fewer demanded PCA injections recorded than similar women who 

undergo the same therapy and do not view the music relaxation video. Demanded 

injections for the 44-hour trial period were measured in the inpatient unit as recorded in 

the PCA pump history log. 

The hypothesis regarding demanded PCA injections was tested by using the t-test. 

Homogeneity of variance was evaluated by using Levene's test for equality of variances. 

The p -value (.354), being larger than .05, indicated that the test was tenable. 

The number of PCA injections demanded ranged from 2 to 291, with a mean of 

49.57 (SD = 47.31) for all participants during the 44-hour trial. The mean number of PCA 

injections demanded was 56.77 (SD =58.25) for the control group and 42.36 (SD=32.89) 
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for the experimental group. Although fewer PCA injections were demanded by the 

experimental group, the analysis revealed no significant statistical difference between the 

two groups (t=l.010,p=.318). The means and SD of PCA injections demanded by group 

are presented in Table 16. 

Table 16 

Mean Number of PCA Demanded Injections by Control and Experimental Groups 

Demanded inj ections 

Hyp othesis 4 

Control Group 
(n = 22) 

M SD 

56.77 58.25 

Experimental Group 
(n = 22) 

M SD t (elf) 

42.36 32.89 1.010(42) 

p 

.318 

The fou1ih hypothesis was that women aged 18 and older who receive 

intracavitary brachytherapy for gynecologic cancer at a cancer treatment center and view 

a 30-minute music relaxation video four times during the first 44 hours of the 

brachytherapy treatment period will receive fewer delivered PCA injections than similar 

women who undergo the same therapy and do not view the music relaxation video. PCA 

delivered injections during the 44-hour study period were measured in the inpatient unit 

as recorded on the PCA pump history log. 

The hypothesis regarding delivered injections of PCA was tested by the t-test. 

Homogeneity of variance was evaluated by Levene's test for equality of variances. The 

resultingp-value (.248), being larger than .05, indicated that the test was tenable. 
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The number of PCA injections delivered to each participant during the 44-hour 

study period ranged from 2 to 153, with a mean of 40.09 (SD = 28.42) for all participants. 

The mean number of delivered PCA injections was 45.72 (SD =33.65) for the control 

group and 34.45 (SD=2 l .32) for the experimental group. Although the number of 

delivered PCA injections was less in the experimental group, the difference between the 

two groups was not significant statistically (t=l.327, p=.192). The mean numbers of 

delivered PCA injections by group are presented in Table 17. 

Table 17 

Mean Number of PCA Delivered Injections by Control and Exp erimental Groups 

Delivered inj ections 

Hypothesis 5 

Control Group 
(n = 22) 

M SD 

45.72 33.65 

Experimental Group 
(n = 22) 

M SD t (elf) p 

34.45 21.32 1.327( 42) .192 

The fifth hypothesis was that women aged 18 and older who receive intracavitary 

brachytherapy for gynecologic cancer at a cancer treatment center and view a 30-minute 

music relaxation video four times during the first 44 hours of the brachytherapy treatment 

period will have lower anxiety scores than similar women who undergo the same therapy 

and do not view the music relaxation video. 
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Only the State Anxiety Inventory (SAI) was used to assess the participant's state 

anxiety after each of the four video viewing sessions. Participants in the control group 

underwent the same measures but did not watch the music relaxation video. 

A repeated-measures and split-plot analysis of variance was applied in the testing 

of this hypothesis. The two-factor analysis was used on trial groups and state anxiety by 

session. Means and SD of state anxiety after each of the four sessions are shown in Table 

18. 

Table 18 

Mean of State Anxiety Scores by Post Intervention Session for Control and Experimental 

Groups 

Post Session 1 

State anxiety 

Post Session 2 

State anxiety 

Post Session 3 

State anxiety 

Post Session 4 

State anxiety 

Contro l Group 
(n = 22) 

M 

36.13 10.23 

36.95 12.84 

36.45 12.46 

39.50 16.03 

90 

Experimental Group 
(n = 22) 

M 

29.63 9.92 

27.63 8.29 

28.00 8.64 

27.27 9.31 



The two-factor analysis used two factors, trial groups (TG) and state anxiety by 

post session (S). The main effect of trial groups is defined as any statistically significant 

difference on trial groups if state anxiety by post session was ignored. The main effect of 

state anxiety by post session is defined as any statistically significant difference on state 

anxiety by post session if trial group was ignored. An interaction effect of trial groups 

and state anxiety by post session (TG x S) would indicate that state anxiety scores for 

post sessions 1, 2, 3 and 4 were different in experimental and control groups. The main 

effects of trial group and state anxiety for the four sessions and interaction effects 

between trial groups and sessions are presented in Table 19. 

Table 19 

Analysis of Variance Results for Main Effects and Interaction Effect of Trial Groups and 

State Anxiety Scores in the Four Post Viewing Sessions 

Variable 

Main effect of trial groups (TG) 

Main effect of state anxiety by post session (S) 

TG X s 

elf 

1, 42 

3,40 

3,40 

F 

9.931 

.246 

1.846 

p 

.003 

.863 

.154 

The main effect was found significant for trial groups (TG) (p = 0.003). In other 

words, there was a statistically significant difference between the experimental group and 

control group on anxiety scores. The means of state anxiety scores among all four post 
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sessions were 37.26 (SD= 11.27) in the control group and 28.13 (SD= 7.57) in the 

experimental group. Therefore, participants in the control group experienced more 

anxiety than participants in the experimental group. 

However, the main effect was not significant for state anxiety by post session (S). 

This indicates that there was no statistically significant difference among the anxiety 

scores for each of the four sessions. No interaction effects were found for the groups or 

the anxiety scores by post session (TG x S). This indicates that state anxiety scores 

between experimental and control groups were not statistically different in all sessions 

taken together. 

In detennining the effect size for anxiety scores, anxiety scores for control group 

and experimental group after each session of intervention were compared. The effect si ze 

ranged from medium to large for anxiety by post session between the two groups. 

Therefore, the sample sizes used in this study were sufficient to detect the difference 

between groups in anxiety level for brachytherapy patients. The effect sizes are presented 

in Table 20. 
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Table 20 

Effect Sizes of State Anxiety by Post Sessions for Control and Experimental Groups 

Session Effect size Definition 

Post Session 1 

State anxiety 0.64 Medium 

Post Session 2 

State anxiety 0.88 Large 

Post Session 3 

State anxiety 0.80 Large 

Post Session 4 

State anxiety 0.96 Large 

Comments from Participants in the Experimental Group 

Unexpected results were obtained from the participants in the experimental group. 

Anecdotally, 21 of 22 participants in this group gave comments after watching the music 

relaxation video during treatment. Only one participant made no comment at all. 

Comments comprised four themes: ( a) personal enjoyment, (b) sense of relaxation and 

anxiety reduction, ( c) pain reduction, and ( d) reduction in need for pain medication. 

For theme one, personal enjoyment, the most frequent comments were "I enjoy 

the music," "I enjoy the video," "the music was great" and "I like the video." Some 

participants described their feelings in more detail after they watched the video. One 
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participant commented that she enjoyed the scenery and waterfall because these views 

reminded her of the place she used to live and she longed to go back there again. Another 

said that she felt like a rich lady because she could listen to nice music and see beautiful 

scenery; she said that she would do it for free again. One participant even waved her 

hands with the melody like a conductor when she was watching the video. One 

participant stated that she shared the music with her husband through the phone while 

viewing the gorgeous video and she wished she could own it. One participant thought the 

video was good and that she wished she could take it home. 

For theme two, sense of relaxation and anxiety reduction, the comments were "I 

feel very relaxed," "the video relaxes me," "the music was very relaxing," "the video 

calms me down and relaxes me," "I feel less stress" and "the video is helpful." Some 

participants described their feelings in detail. One participant commented that the music 

and the sounds of water relaxed her and put her mind at ease. Another stated that she 

closed her eyes while listening to the music. "It relaxes me," she said. "The music works. 

The video works." Another participant commented that she felt good when she saw the 

colorful fishes in the video and she thought that it was a cool movie. Another participant 

mentioned that the video relaxed her and was glad she chose that video. 

For theme three, pain reduction, the comments were similarly positive. One 

participant said that she enjoyed the music and the flower scenes because concentrating 

on the video made her forget the pressure and pain. "It went away," she said. "It took the 

pressure (pain) away." Another said that she liked the waterfall scene because she 

thought the video distracted her and took her mind off the pain. She said, "It (pain) was 
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50 and then down to 25. It relaxes me a lot." Other comments were "no pain" after 

watching the video and "the video helps me forget pain and helps me relax." 

For theme four, reduction in pain medication utilization, comments included "I 

totally forgot about pain. I didn't use pain med for the last two times [ video sessions]," 

and "this is the best afternoon I have ever had. I don't even use pain med. I am much 

calmer and one hundred percent better." 

Despite the positive comments, one participant mentioned after the first session 

that she got into the emotion of past experiences when she listened to music. She felt the 

pain embedded deeply within her. Another participant mentioned after the third session 

that she didn't enjoy much at that time and she didn't know the reason. But, overall, the 

participants enjoyed the music relaxation video and gave positive feedback as already 

described. 

Summary of the Findings 

In this randomized study, a total of 44 participants were recruited and divided into 

control and experimental groups for comparing pain severity scores, PCA opioid 

consumption, demanded PCA injections, delivered PCA injections and anxiety levels. 

The experimental group received a nursing intervention that consisted of watching a 

music relaxation video during treatment, while the control group did not watch the video. 

The YRS was used to assess pain severity, PCA pump logs were used to assess 

opioid consumption and demanded/delivered injections, and the ST AI was used to assess 

anxiety in outpatient preop, and SAI was used to assess anxiety during inpatient 

treatment. Chi square, Fisher's exact test and t-test analyses were used to evaluate the 
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effect of randomization in demographic data, health related variables, and baseline pain 

and STAI. Hypotheses were tested using at-test or ANOV A. 

There were two differences between groups in demographic data, age and 

ethnicity, but they were not related to outcomes and thus were not used as covariates. No 

statistically significant differences in health-related variables, baseline pain (p = .242), 

baseline state anxiety (p = .991) and baseline trait anxiety (p = .315) between groups 

were identified. Therefore, randomization assigned participants quite equally between the 

two groups. 

In assessing pain severity, main effects were found on trial groups (p = 0.008) and 

pre and post pain scores (p < 0.0005) for all participants. Main effects were also found on 

trial groups (p = 0.012) and pre and post pain scores (p = 0.001) when the outlier was 

excluded. 

For main effects on trial groups, these findings indicate that there was a 

statistically significant difference in pain severity between the experimental group who 

watched the music relaxation video and the control group who did not watch the music 

relaxation video with and without the outlier. Participants in control group experi enced 

more pain severity than participants in experimental group . For main effects on pre and 

post pain scores, there was a statistically significant difference between pre pain scores 

and post pain scores with and without the outlier. Participants experienced more pre pain 

than post pain. No interaction effects were found for trial groups, sessions or pre and post 

pain scores. The effect sizes ranged from small to medium for the pre and post pain 

96 



scores for all sessions in the experimental group. This indicates that a larger sample may 

be needed if additional research is conducted in the future. 

There were no statistically significant differences in opioid consumption, 

demanded PCA injections or delivered PCA injections. 

In assessing post sessions state anxiety, the main effect between the experimental 

and control groups was significant (p =.003). The data indicate that there was a 

statistically significant difference in state anxiety scores between the experimental group 

who watched the music relaxation video and the control group who did not watch the 

video. Participants in control group experienced more anxiety than participants in 

experimental group. The effect size ranged from medium to large for four post session 

anxiety scores between the two groups. This indicates that the sample size was sufficient 

to detect differences between groups in anxiety level for brachytherapy patients. No main 

effect was found for state anxiety by post session. This indicated that there was no 

statistically significant difference among the anxiety scores for the four post sessions. No 

interaction effects were found for trial groups or anxiety score by post session. 
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CHAPTER V 

SUMMARY OF THE STUDY 

Women with gynecologic cancer potentially face brachytherapy treatment, which 

is often accompanied by a wide range of physical and psychological difficulties. Pain is a 

major concern, and the issue of pain management has demanded increased attention from 

health professionals (International Association for the Study of Pain, 1994). Music has 

the potential to facilitate mental relaxation and decrease emotional difficulties and may 

be combined with other relaxation techniques such as visual ati for an even greater effect. 

Guided by the Neuman System Model, the purpose of this two-group experimental study 

was to examine the effects of a nonpharmacological intervention, an audiovisual music 

relaxation video, on pain severity and anxiety among women receiving their first 

intracavitary brachytherapy for gynecologic cancer. This chapter contains a summary of 

the study, followed by discussion of the findings. Conclusions and implications are 

discussed and recommendations for further study are made. 

Summary 

Forty-four women with gynecologic cancer who were receiving their first 

intracavitary brachytherapy were randomly assigned to one of two groups: an 

experimental group in which each member of which viewed a music relaxation video, or 

a control group receiving usual care, which did not include the video. The independent 

variable was the 30-minute music relaxation video. The dependent variables were pain 
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scores, patient-controlled analgesia (PCA) opioid consumption, demanded PCA 

injections, delivered PCA injections, and anxiety scores. 

Baseline Pain scores were gathered at the preoperative clinic. Participants in the 

experimental group viewed the 30-minute music relaxation video a total of four times 

during the first 44 hours of the brachytherapy treatment period. The control group 

received the same nursing care during this period but did not watch the video. Pain scores 

were also measured before and after watching the 30-minute music relaxation video on 

experimental group. The control group received the same measurements without 

watching the video. Information regarding PCA opioid consumption and PCA demanded 

and delivered injections was gathered at the end of the 44-hour period. Baseline state-trait 

anxiety scores were gathered at the preoperative clinic, while state anxiety scores were 

collected following each treatment session. Control group participants underwent 

identical measurements at the same time intervals without viewing the video. The pain 

severity scores, PCA opioid consumption, demanded and delivered PCA injections and 

anxi ety scores for the experimental and control groups were compared. 

The participants consisted mainly of Caucasian and Hispanic women with a mean 

age of 46 years. The majorities were married, had some college education and were able 

to do light chores (i.e. , ECOG performance status 1). The most frequent diagnosis was 

Ib2 stage cervical cancer. There were two differences between groups in demographic 

data, age and ethnicity, but they were not related to outcomes and thus were not used as 

covariates. No statistically significant differences in health-related variables, baseline 
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pain, baseline state anxiety and baseline trait anxiety between groups were identified. 

Therefore, randomization assigned participants quite equally between the two groups. 

Five hypotheses were advanced. The first hypothesis addressed pain severity. A 

statistically significant difference was found on trial groups as well as pre and post pain 

scores for participants with and without the outlier. The significant mean differences on 

trial group indicated the participants in control group experienced more pain than the 

participants in experimental group. The significant mean differences on pre and post pain 

indicated pre pain scores were higher than post pain scores in participants. Effect sizes 

ranged from small to medium. 

The second, third and fourth hypotheses were on PCA opioid consumption, PCA 

demanded injections and PCA delivered injections. No statistically significant differences 

on these measurements were identified in either the experimental or control group. 

The fifth hypothesis addressed the effects of the intervention on anxiety. A 

statistically significant difference was found on trial groups, indicating distinction on 

anxiety scores between experimental and control groups. The significant mean 

differences indicated the participants in control group experienced more anxiety than the 

participants in experimental group. Effect sizes ranged from medium to large. 

Discussion of the Findings 

Pain Severity 

Pain severity was a key comparison for examining the effects of the music 

relaxation video. Participants were randomly assigned to treatment and control groups. 

Baseline measurements of pain severity were taken at the initial clinic visit. The mean 
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pain score was 17.04 (SD= 26.30) in the experimental group and 9.09 (SD= 17.07) in 

the control group. However, the difference in mean baseline pain scores between groups 

was not significant (p = .242). The different scores might be attributed to differences in 

disease stages or in each individual's perception of pain, but because all health-related 

variables were similar between groups, it might be attributed to personal, subjective 

perception of pain. 

Cancer pain generally is mild to moderate in most patients, but the severity varies 

depending on the tumor type and stage of the disease (Portenoy, 1989). In the literature, 

pain occurrence was around 57% to 79% in patients with advanced or metastatic cancer 

(Brescia et al., 1992; Cleeland et al., 1994; Larue, Colleau, Brasseur, & Cleeland, 1995) 

and 38% in patients with newly diagnosed cancer (Ger, Ho, Wang, & Chemg, 1998). 

Cervical cancer was the tumor type most commonly (68%) associated with severe pain 

(Brescia et al. , 1992). Patients with cervical cancer have pain in as many as three sites, 

and the pelvic area was the most common site for cancer-related pain (Vallerand et al., 

2007). 

The experience of pain is very subjective and personal (International Association 

for the Study of Pain, 1994). In the literature, the 0-10 Numerical Rating Scale (NRS) 

categorized pain severity into three levels. The number 0 indicates no pain; numbers 1 to 

4 indicate mild pain, 5 to 6 moderate pain, and 7 to 10 severe pain (Serlin, Mendoza, 

Nakamura, Edwards, & Cleeland, 1995). For comparison purposes, these categories were 

applied and expanded to a Visual Rating Scale (YRS), a 0 to 100 scale. A YRS score of 0 
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indicates no pain; 1 to 49 indicates mild pain, 50 to 69 moderate pain, and 70 to 100 

severe pam. 

In the literature, the average current/present pain scores for cancer patients ranged 

from 1.72 to 3.89, indicating mild pain intensity on a Oto 10 scale; average overall pain 

scores ranged from 3.12 to 4.69, indicating mild to moderate pain intensity; the average 

worst pain scores ranged from 5.65 to 6.67, indicating moderate to severe pain intensity; 

the averages of the least pain scores ranged from 0.97 to 3.74, indicating mild pain 

intensity (Vallerand, Templin, Hasenau, & Riley-Doucet, 2007; Wells, 2000; Ger, et al., 

1998). In general, patients with cancer suffer mild to moderate pain. 

The baseline pain scores in this study- a mean score of 1 7 for the experimental 

group and 9 for the control group, all below 49- indicate mild pain in both groups. This 

result was congruent with those of the recent studies mentioned above indicating that 

cancer patients overall experience mild pain intensity as well as with previous reports 

indicating that cancer pain was very prevalent and a common symptom (Brescia, 

Portenoy, Ryan, Krasnoff, & Gray, 1992; Ferrell & Dean, 1995; Portenoy, 1989). 

The main purpose of randomization is to secure groups that are comparable 

because extraneous variables are equalized. An advantage of random assignment is that it 

controls all possible sources of extraneous variation without any conscious decision made 

by the researcher on which factors need to be controlled (Polit & Beck, 2004). Therefore, 

it was anticipated that pretreatment pain scores would be similar for both groups. 

However, the initial pre pain score before the session 1 intervention was higher for the 

control group (M = 32.77, SD= 25.73) than for the experimental group (M = 29.36, SD = 
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24.73). While the majority of participants rated their pain levels within the Oto 60 range, 

one participant in the control group rated her pain at 100. In consideration of the validity 

and normal distribution principle in the statistical analysis, this outlier was removed from 

the control group in order to check its effect. When the outlier was eliminated, the mean 

pre pain scores were similar in both groups (control group [n = 21]: M= 29.57, 

SD=21.41; experimental group [n = 22]: 29.36, SD=24.73). Therefore, it was just one 

outlier in the control group making the difference between the two groups prior to the 

intervention. If the sample were large enough, the outlier should have less effect. The 

randomization should eliminate all possible sources of bias in treatment assignment. The 

substantial effect of one outlier indicated that the sample size should be increased, so all 

possible distinguishing characteristics, such as age, intelligence and personal preference, 

could be equally distributed in both groups (Polit & Beck, 2004). In any further studies, 

therefore, the sample size could be increased to equalize all variables. 

The experience of pain is very subjective and personal (International Association 

for the Study of Pain, 1994), and it can be defined in clinical practice as "whatever the 

experiencing person says it is , existing whenever he says it does" (McCaffery & Pasero, 

1999, p. 17). Since pain is very subjective and private and can be interpreted differently, 

the subjectivity and personal biases of the participants might have influenced the 

responses. Nevertheless, the overall results show that the outlier in the control group 

didn't substantially influence the results of this study. 

Analysis of main effect for all participants on pain severity revealed main effects 

on trial groups (p = 0.008) and on pre and post pain scores (p <.0005). Main effects were 
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also found on trial groups (p = 0.012) and pre and post pain scores (p = 0.001) when the 

outlier was excluded. The main effects on trial groups indicated that the music relaxation 

video had some significant impact on the experimental group, and that watching the 

video helped the participants by reducing their pain. It can be concluded that the music 

relaxation video might have made a difference in pain perception for these patients 

undergoing brachytherapy. 

Comparison of pre pain scores to post pain scores for each session showed that 

pre pain scores were higher than post pain scores for participants both with and without 

the outlier. The differences between pre and post pain scores were always greater in the 

experimental group than in the control group. Pain severity decreased by almost two to as 

much as four times in the experimental group as in the control group in three of the four 

sessions. These results indicate the music relaxation video had an effect on post pain 

scores. 

The effect size on pre and post pain scores for the experimental group ranged 

from small to medium, however, in each of the four sessions. In statistics, effect size 

measures the magnitude and degree of a treatment effect. The effect size differs from 

significance tests in being independent of sample size ("effect size," n.d. ). A larger effect 

size (ES) indicated a greater power of a test. "The relationship between ES and necessary 

sample size: the larger the ES posited, other things being equal. ... , the smaller the 

sample size necessary to detect it" (Cohen, 1987, p.11 ). Although the study showed the 

main effects on trial groups and pre and post pain scores, the effect sizes were small to 

medium. This pointed out that the sample size was not sufficient to detect a significant 
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difference and power on pre and post pain scores and trial groups. This also indicates that 

a larger sample may be needed to increase study power for any additional research that 

may be conducted in the future. It shows, however, that the music relaxation video might 

have some effect on the perception of pain. Trending for the experimental and control 

groups indicated movement in that direction. 

There was no main effect on sessions, indicating the potential for decreasing the 

number of sessions from four to three or even two in future studies. There was also no 

interaction effect on trial groups and sessions (TG x S), trial groups and pre and post pain 

scores (TG x PP), sessions and pre and post pain scores (S x PP) or trial groups, sessions 

and pre and post pain scores (TG x S x PP). The lack of interaction effects might be due 

to the small to medi urn effect sizes. Further studies with larger samples may be 

conducted in the future to detect the interaction effect among groups, sessions and pre 

and post pain scores. 

Findings are congruent with the literature. Magill (2001) suggests "listening to 

recordings of favorite pieces of music, or even of unfamiliar music, can offer pleasurable 

stimuli which compete with pain stimuli" p. 169). Auditory stimulation engages some of 

the neurological pathways of the brain, reducing the amount of neurotransmitters 

available to transmit pain messages. Music can provoke powerful emotions, which 

influence the autonomic nervous system to tum on the release of hormones and 

endorphins, the body's natural opiates, and thus decrease the pain perceived during an 

invasive procedure (Kemper & Danhauer, 2005; Lane, 1992). Audiovisual stimulation 
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has the greatest effect in lowering perceived pain for an invasive procedure (Lee et al., 

2004). Music had positive effects on surgery patients by lowering pain level (Laurion & 

Fetzer, 2003; Locsin, 1981; Nilsson et al., 2001 ). The findings on trial groups and pre and 

post pain scores showed a trend which was similar to findings reported in the literature. 

Pain scores were decreased for patients undergoing brachytherapy by viewing a music 

relaxation video. 

PCA Opioid Consumption 

Findings regarding opioid consumption were not statistically significant, 

indicating no differences between the two groups during the 44-hour trial period. Opioid 

consumption during the study period was almost identical for the two groups. Prior 

research indicated that audiovisual stimulation reduced perceived pain, decreased the 

amount of sedating medication required for an invasive procedure and decreased PCA 

opioid consumption (Good, Anderson, Stanton-Hicks, Grass, & Makii, 2002; Lee et al. , 

2002; Lee et al. , 2004). The findings from this study are not congruent with the literature 

on opioid consumption. 

One possible explanation for the apparent lack of difference in opioid 

consumption before and after the video is that intracavitary brachytherapy is an 

unpleasant and uncomfortable procedure. Rollison and Strang (1995) found that 13 of 20 

patients reported moderate to severe pain during brachytherapy. Another study indicated 

that all ten women reported some degree of pain and discomfort as part of a totality of 

symptoms during brachytherapy. Although the women in that study were offered explicit 
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suggestions to ease pain, pain management techniques did not change any perceived pain 

or discomfort in some of the cases (Velji & Fitch, 2001 ). 

The findings on opioid consumption in this study suggest that opioids, the current 

standard of treatment for postoperative pain, should still be supported for patients 

undergoing brachytherapy, although nonpharmacological and holistic pain management 

approaches have been advocated. Pain is still a very private, complex, subjective and 

perceptual phenomenon with numerous personal meanings (International Association for 

the Study of Pain, 1994); health professionals have to pay tremendous attention to this 

issue to ensure that postoperative pain is tolerable and acceptable by patients. Therefore, 

patients still need to use the current standard pharmacological treatment to help them to 

go through the process physically, psychologically and mentally regardless of any 

nonpharn1acological intervention used. 

However, the discrepancy between significantly lower pain scores among the 

experimental group with no corresponding difference in use of opioids might be 

attributed to individual perception of the effects of the music relaxation video. Physically, 

an individual might still need opioids to help her to go through the unpleasant and 

uncomfortable treatment procedure, even though the music and visual effects alter her 

perceptions of pain psychologically. As suggested in the literature, the effects of the 

music might alter the individual's emotional status from highly stressed to deeply relaxed 

by lessening perceived pain (Lane, 2005). When an individual listens to soothing song, 

she might perceive her pain as being less severe (Magill-Levreault, 1993 ). Music can 

provoke powerful emotions, which influence the autonomic nervous system to tum on the 
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release of hormones and endorphins, the body's natural opiates, and thus decrease the 

pain perceived during an invasive procedure (Kemper & Danhauer, 2005; Lane, 1992). 

Stratton and Zalanowski (1989) found strong effects on mood when music and paintings 

were presented together, suggesting that pleasant music with visual effects might create 

positive affect. Therefore, the individual might not alter her opioid consumption but 

emotionally might feel less pain and more relaxed in the stressful situation. 

Demanded and Delivered PCA Injections 

No statistically significant differences in demanded or delivered PCA injections 

were found between the two groups. PCA demanded and delivered injections were 

generally related to opioid consumption. Increasing demanded injections might increase 

opioid consumption if they were not within the "lock-out" time; increasing delivered 

injections would definitely increase opioid consumption. However, prescribed opioid 

doses might vary by individual and thus the amount of opioid delivered per injection 

might be different. Some patients might receive a larger dose of opioid for each injection 

while others receive less. Nevertheless, these variations should occur randomly and thus 

equally in both groups. Generally speaking, since demanded and delivered PCA 

injections were supplementary measuring methods for opioid consumption, the 

conclusion is similar to that described in the opioid consumption section. The effect was 

not statistically significant in this study. 

Anxiety Level 

There were no significant differences between the control and treatment groups 

for baseline state anxiety level and for trait anxiety level when measured at the clinic. 
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Overall, these results indicate that the randomization method assigned participants very 

equally between the two groups. 

In this study, the experimental group had significantly lower state anxiety scores 

following viewing of the music relaxation video. The music relaxation video significantly 

affected the experimental group by reducing anxiety. 

Literature are reports that calm and soothing music appears to reduce 

apprehension and decrease anxiety levels in patients undergoing surgery during both the 

preoperative and postoperative periods (Allen & Good, 2000; Cook, 1981 ). To patients 

who are in pain, soft and soothing music can be a pleasant distraction and a relaxing 

experience (Magi 11-Levreault, 1993). Listening to music during an outpatient invasive 

procedure decreased the level of anxiety without applying other anxiolytic methods 

(Andrada et al., 2004). Music not only could decrease anxiety level in a stressful situation 

but also reduce the physiological indicators of anxiety, heart rate and blood pressure 

(Smolen, Topp, & Singer, 2002). Therefore, the findings of this study on anxiety are 

congrnent with the literature. The experimental group experienced significant reduction 

in anxiety as compared to the control group. This finding was also congruent with the 

theoretical framework of this study - the Neuman System Model. A music relaxation 

video may strengthen the client's line of resistance by lowering anxiety scores in a 

stressful environment. 

The results on treatment effect size for anxiety levels between experimental and 

control groups were very encouraging. Effect sizes ranged from medium to large, a 

finding indicating that the sample size was sufficient to detect differences in anxiety 
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levels among patients undergoing intracavitary brachytherapy who viewed a music 

relaxation video. In other words, the music relaxation video was effective in reducing 

anxiety for such patients. In the future, a music relaxation video could be integrated as 

part of the nursing care for patients who receive pulsed dose rate (PDR) intracavitary 

brachytherapy for gynecologic cancer. 

The main effect on sessions was insignificant. Because the main effect on 

sessions did not influence state anxiety, it may be possible to decrease the number of 

measurements of anxiety from four to fewer in future studies. 

Comments from Participants in the Experimental Group 

Participants in the study offered many anecdotal comments supporting reports in 

the literature that music possesses a healing power that might improve an individual's 

quality of life, enhance her sense of comfort, alleviate pain sensations and reduce anxiety. 

Music also possesses the potential to decrease pain and reduce anxiety in patients 

undergoing surgery or an invasive procedure. In clinical situations, music may enhance 

well-being, improve coping processes and mood, reduce stress, decrease anxiety and 

distract patients from unpleasant symptoms. It can improve a patient's quality of life by 

inducing or enhancing a sense of comfort and relaxation (Cook, 1986; Kemper & 

Danhauer, 2005). The comments were very encouraging and positive. However, these 

comments were merely spoken communications offered spontaneously by the 

participants. In the future, formulating a distinct interview method and systematically 

exploring the in-depth feelings of the participants on their perceptions after watching a 

music relaxation video could be helpful in compiling more comprehensive results. 
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In summary, viewing a music relaxation video during brachytherapy for 

gynecologic cancer did not reduce opioid consumption or significantly alter the number 

of demanded and delivered PCA injections. It is possible that the music relaxation video 

has some effect on the perception of pain-a larger sample size will be needed to 

increase study power. Trending for the experimental and control groups indicates 

movement in that direction. Viewing a music relaxation video may have some benefit in 

the perception of pain by participants. Notably, the music relaxation video was effective 

in reducing anxiety for patients receiving intracavitary brachytherapy for gynecologic 

cancer. This finding was congruent with the theoretical connections proposed by the 

Neuman Systems Model. A music relaxation video may strengthen the body's lines of 

resistance by lowering anxiety scores in a stressful environment. 

Conclusions and Implications 

The following conclusions were based on the findings of the study of participants 

who viewed a 30-minute music relaxation video four times during the first 44 hours of 

intracavitary brachytherapy. 

1. Viewing a music relaxation video reduces pain levels for gynecological 

patients undergoing brachytherapy. 

2. Viewing a music relaxation video did not influence levels of opioid 

consumption of women undergoing brachytherapy for gynecological cancers. 

3. Viewing a music relaxation video did not influence the frequency of 

demanded or delivered PCA injections of women undergoing brachytherapy 

for gynecological cancers. 
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4. Viewing a music video significantly reduced anxiety levels for women 

undergoing brachytherapy for gynecological cancers. 

Implications for Nursing 

A music relaxation video has the potential to reduce anxiety levels of women 

undergoing brachytherapy. Trended data suggest that this intervention can reduce 

perceived pain levels. Given these anecdotal results, and the fact that a music relaxation 

video is a low cost, noninvasive intervention, healthcare providers should consider 

providing an option of a music relaxation video during brachytherapy. 

Recommendations for Further Study 

Based on the findings of this study, five recommendations for further study are 

suggested. 

1. This study needs to be replicated using a larger and more diverse sample. 

2. Future research might include other objective measurements that are routinely 

made at the hospital , such as pulse, respiration rate, and blood pressure, which 

might detect physical responses to the music relaxation video. 

3. Qualitative research could be conducted to investigate the feelings and 

thoughts of participants before and after watching the music relaxation video 

to put together in-depth concepts and formulate appropriate measurements for 

future study. 

4. Use attention control measures for the control group in order to equalize 

attention levels and time expenditures for both the treatment and control 

group. 
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5. To reduce bias, data collectors should be blinded to the treatment group 

assignment of research participants. 
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Staging Classification 

FIGO Nomenclature, Cervix 

Stage 0: Carcinoma in situ, cervical intraepithelial neoplasia grade III 

Stage I: The carcinoma is strictly confined to the cervix ( extension to the corpus 

would be disregarded) 

Stage Ia: Invasive cancer that can be diagnosed only by microscopy. All 

macroscopically visible lesions- even with superficial invasion- are allotted stage lb 

carcinomas. Invasion is limited to a measured stromal invasion with a maximal depth 

of 5 mm and a hori zontal extension of no more than 7 mm. Depth of invasion should 

not be more than 5 mm related to the basis of the epithelium of the original tissue 

(superficial or glandular). The involvement of vasculare spaces - venous or 

lymphatic - should not change the stage allotment 

Stage Ia 1: Measured stromal invasion of no more than 3 mm in depth and extension 

of no more than 7 mm 

Stage Ia2: Measured stromal invasion of more than 3 mm and no more than 5 mm 

with an extension of no more than 7 mm 

Stage lb: Clinically visible lesions limited to the cervix, uteri, or subclinical cancers 

greater than stage Ia 

Stage lb l: Clinically visible lesions no larger than 4 cm 

Stage Ib2: Clinically visible lesions larger than 4 cm 

Stage II: The carcinoma extends beyond the cervix but has not extended to the pelvic 

wall. The carcinoma involves the vagina but does not extend as far as the lower third. 
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Stage Ila: No obvious parametrial involvement 

Stage Ilb: Obvious parametrial involvement 

Stage III: The carcinoma has extended to the pelvic wall. On rectal examination, 

there is no cancer-free space between the tumor and the pelvic wall. The tumor 

involves the lower third of the vagina. All cases with hydronephrosis or 

nonfunctioning kidney are included, unless they are known to be due to other causes 

Stage Illa: No extension to the pelvic wall 

Stage lIIb: Extension to the pelvic wall and/or hydronephrosis or nonfunctioning 

kidney 

Stage IV: The carcinoma has extended beyond the trne pelvis or has clinically 

involved the mucosa of the bladder or rectum. A bullous edema as such does not 

permit a case to be allotted to stage IV 

Stage IV a: Spread of the growth to adjacent organs 

Stage IVb: Spread to distant organs 

Derived from: 

DiSaia, P. J ., & Creasman, W. T. (2007). Clinical gynecologic oncology (7th ed., 

pp. 728). Philadelphia: Mosby Elsevier. 
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ECOG Performance Status 

0: Fully active, able to carry on all pre-disease performance without restriction 

1: Restricted in physically strenuous activity but ambulatory and able to carry out 

work of a light or sedentary nature, e.g., light house work, office work 

2: Ambulatory and capable of all selfcare but unable to carry out any work activities. 

Up and about more than 50% of waking hours 

3: Capable of only limited selfcare, confined to bed or chair more than 50% of 

waking hours 

4: Completely disabled. Cannot carry on any selfcare. Totally confined to bed or 

chair 

5: Dead 

Derived from: 

Oken, M. M., Creech, R.H., Tonney, D. C., & Horton, J. (1982). Toxicity and 

response criteria of the Eastern Cooperative Oncology Group. American 

Journal a/Clinical Oncology, 5, 549-655. 
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2. PURPOSE OF STUDY 

The goal of this study is to learn if viewing a music relaxation video helps 
patients to feel less pain when they have intracavitary brachytherapy treatment. 

3. DESCRIPTION OF STUDY 
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If you agree to take part in this study, you will be randomly assigned (as in the toss 
of a coin) to 1 of 2 groups . 

If you are in Group 1, you will watch 30-minute music relaxation videos during your 
inpatient stay. On the day after surgery, you will watch 1 video of your choice 3 
times . On the following day, you will watch a music relaxation video 1 time . A 
member of the study staff will go to your room and play the video of you r choice. 
You will also be allowed to watch television or read , as is standard for patients 
during this procedure. 

If you are in Group 2, you will not watch music relaxation videos , but you will be 
allowed to watch television or read , as is standard . 

Study Procedures 
Before Surgery 
Before surgery , the following procedures will be performed 
• You will be asked to rate your level of pain. 
• You will be asked about any drugs you rnay be taking . 
• You will also be asked demographic questions, such as your age and race . 
• You will also complete a questionnaire that asks about any anxiety you may be 

feeling. Th is questionnaire will take about 10 minutes to complete . 

The Day After Surgery 
If you are in Group 1, you will watch the same video 3 times . If you are in Group 2 , 
you will have the same procedures as if you were in Group 1, but you will not watch 
the relaxation music video. 

You will be asked to rate your pain level 3 times . If you are in Group 1, you wil l be 
asked before you watch the music relaxation video. 

About 30 minutes later, you will be asked to rate your pain level again . You will also 
complete the anxiety questionnaire. If you are in Group 1, this will be after you 
watch the music relaxation video . 

2 Days after Surgery 
If you are in Group 1, you will watch a music relaxation video 1 time. If you are in 
Group 2. you will have the same procedures as if you were in Group 1, but you will 
not watch the video . 

You will be asked to rate your pain level 1 time . If you are in Group 1, this will be 
before you watch the music relaxation video . 

About 30 minutes later, you will be asked to rate your pain level again . You will also 
complete the anxiety questionnaire. If you are in Group 1, this will be after you 
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Researchers will collect information from your med ical record about the drugs you 
received while on th is study. 

Length of Study 
You will be off study once you complete the last questionnaire 2 days after surgery. 

This is an investigational study. There will be no cost to you for taking part in this 
study . 

Up to 86 patients will take part in this study . Al l will be enrolled at M. D. Anderson . 
After you finish the study, you will receive a $20 gift card as compensation for your 
tim e and effort . 

4 . RISKS, SIDE EFFECTS, AND DISCOMFORTS TO PARTICIPANTS 

Qu estionnaires may contain questions that are sensitive in nature. You may refu se 
to answer any question that makes you feel uncomfortable. If you have concerns 
after completing the questionnaire , you are encouraged to contact your doctor or the 
study cha ir. 

This study may involve unpredictable risks to the participants . 

5. POTENTIAL BENEFITS 

If you are in Group 1, the music relaxation videos may help you to feel more 
comfortable . Future patients may benefit from what is learned. There may be no 
benefits for you in this study. 

6. ALTERNATE PROCEDURES OR TREATMENTS 

You may choose not to take part in this study. 

I understand that the following statements about this study are true : 

7. M. D. Anderson may benefit financially from my participation and/or from what is 
lea rned in this study. 

s . This study is supported by: Texas Woman's University College of Nursing Houston 
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9. I may ask the study chair any questions I have about this study, including questions 
about the costs . I may contact the study chair, Dr Grace C. Chi , at 713 -792-2425 . 
I may also contact the Chair of M. 0. Anderson 's IRB at 713-792-2933 with any 
questions that have to do with this study or my rights as a study participant. 

10. My participation in this research study is strictly voluntary . I may refuse to take part 
in this study without any penalty or loss of benefits to which I am otherwise enti tled. 
I may also withdraw from participation in this study at any time without any penalty 
or loss of benefits. I should first discuss leaving the study with my doctor. If I 
withdraw from this study, I may still be treated at M. 0 . Anderson . 

11 . I understand that the study may be changed or stopped at any time by the study 
chair. Texas Woman's University College of Nursing Houston Center, the U S 
Food and Drug Administration (FDA), the Office for Human Research Protections 
(OHRP) (a regulatory agency that oversees research in humans) . or the IRB of M. 
D. Anderson . 

12 . I will be informed of any new findings that might affect my willingness to continue 
taking part in the study. 

13. M. D. Anderson will take appropriate steps to keep my personal health information 
private. However, there is no guarantee of absolute privacy . Federal agencies 
(such as the FDA and the OHRP), Texas Woman's University College of Nursing 
Houston Center, and the IRB of M. D. Anderson might review my record to collect 
data or to check that the research is being done safely and correctly. In some 
situations. the FDA could be requ ired to reveal the names of participants. 

14 . If I suffer injury as a direct result of taking part in this study, M. D. Anderson wi ll 
provide medical care . However, this medical care will be billed to my insurance 
provider or me in the ordinary manner. I understand that I will not be re imbursed 
for expenses or compensated financially by M. D. Anderson or Texas Woman's 
University College of Nursing Houston Center for this injury . I may also contact the 
Chair of M. D. Anderson's IRB at 713-792-2933 with questions about study-related 
injuries . 

15. Certain tests. procedures. and/or medications that I may receive as part of this 
study may be without cost to me because they are for research purposes only 
However, my insurance provider or I may be financially responsible for the cost of 
supportive care and treatment of any complications resulting from the research 
tests , procedures, and/or medications, including hosp italization , nausea , vomiting , 
low blood cell counts , and dehydration . Standard med ical care that I receive under 
this research study will be billed to my insurance provider and/or me in the ord inary 
manner. I should learn before taking part in this study which parts of the 
research-related care will be provided without charge , which costs my insurance 
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provider will pay for, and which costs will be my responsibility. I may ask to speak 
with a financial counselor about the costs of this study. 

16. I understand that there are no plans to compensate me for any patents or 
discoveries that may result from my participation in this research. 

Authorization for Use and Disclosure of Protected Health Information: 

A. During the course of this study, the research team at M. D. Anderson will be 
collecting information about you . This information may include your medical 
history, study schedule, and the results of any of your tests , therapies, and/or 
procedures. The purpose of collecting and sharing this information is to learn 
about how the study procedures may affect the disease and any study-related side 
effects . Your doctor and the research team may share your study information with 
the parties named in Section E below. 

B. If you refuse to provide your authorization to disclose your protected health 
informat ion, you will not be able to participate in this research study . 

C Your protected health information will be protected according to state and federal 
law. However, there is no guarantee that your information will remain confidential , 
and it may be re-disclosed at some point. 

D. All identifying information such as your name and address will be kept private This 
information may be kept at M. D. Anderson forever. You will be assigned a cod e 
number so that your name will not be used. The research team at M. D. Anderson 
will be able to link the code number to your name. In some instances, in order to 
ensure the scientific value of the study, the parties named in Section E below will 
be able to view your study record but will not be permitted to copy any ident ify ing 
information contained in your record. 

E. Your information may be shared with the following parties : 

• Texas Woman's University College of Nursing Houston Center 
• The FDA 
• The OHRP 
• The IRB of M. D. Anderson 
• Officials of M. D. Anderson 
• Clinical study monitors who verify the accuracy of the information 
• Individuals with medical backgrounds who determine the effect that the study 

procedures may have on the disease 
• Individuals who put all the study information together in report form 

F. You have the right to see and reproduce your records related to the research study, 
and ask for corrections , for as long as this information is held by the study chair 
and/or M. D. Anderson . However, in some studies , in order to ensure the scientific 
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value of the study, participants are not able to view or reproduce their study records 
until the research has been completed with all participants in the study. If possible 
for this study, your doctor will be able to discuss your clinical test results with you . 

G. There is no expiration date for the use of your protected health information . You 
may withdraw your authorization to share your protected health information at any 
time in writing . Instructions on how to do this can be found in the M. 0 . Anderson 
Notice of Privacy Practices (NPP). You may contact the IRB Staff at 713-792-2933 
with questions about how to find the NPP. If you withdraw your authorization , you 
will be removed from the study and the study chair and staff will no longer use or 
disclose your protected health information in connection with this study, unless the 
study chair or staff needs to use or disclose some of your research-related 
protected health information to preserve the scientific value of the study. The 
parties listed in Section E above may use any study data that were collected before 
you canceled your authorization . 
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CONSENT/PERMISSION/AUTHORIZATION FOR TREATMENT 

Having read and understood the above and having had the chance to ask questions 
about this study, think about the study, and talk with others as needed . I give the study 
chair permiss ion to enroll me on this study. By signing this consent form , I am not 
giv ing up any of my legal rights . I have been given a signed copy of this consent 
document. 

SIGNATURE OF PARTICI PANT DATE 

I was present during the explanation of the research to be performed under Protocol 
2007-0600. 

SIGNATURE OF WITN ESS TO THE VER BAL CONSENT PRESENTATION 
(OTHER THAN PHYSICIAN OR STUDY CHAIR) 

SIGNATURE OF PERSON RESPONSI BL E & RELATIONSHIP 

DATE 

DATE 

I have discussed this experimental research study with the participant and/or his or her 
authorized representative. using language that is understandable and appropriate . I 
believe that I have fully informed this participant of the nature of this study and its 
possible benefits and risks and that the participant understood this explanation . 

SIGNATURE OF STUDY CHAIR OR PERSON OBTAININ G CO NSE NT DATE 
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I have translated the above informed consent as written (without additions or subtractions) 
into ______________ and assisted the people obtaining/providing 

(Name of Language) 
consent by translating all questions and responses during the consent process for this 
participant. 

NAME OF TRANS LATOR SIGNATURE OF TRANSLATOR DATE 

0 Please check here if the translator was a member of the research team. (If 
checked. a witness. other than the translator, must sign the witness line) 
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For use by Grace Chi only. Received from Mind Garden, Inc. on March 24, 2008 

.:.:~' 

~fnd garden 
www.mindgarden.com 

To whom it may concern, 

This letter is to grant permission for the above named person to use the following 
copyrig ht material; 

Instrument: State-Trait Anxiety Inventory for Adults 

Authors: Charles D. Spielberger, in collaboration with R.L. Gorsuch, G.A. Jacobs, 
R. Lushene, and P.R. Vagg 

Copyright: 1968, 1977 by Charles D. Spie/berger 

for his/her thesis research . 

Five sample items from this instrument may be reproduced for inclusion in a proposal, 
thesis, or dissertation . 

The entire instrument may not be included or reproduced at any time in any other 
published material. 

Vicki Ja imez 
Mind Garden , Inc. 
www.mindgarden .com 

STAIB-AD,© 1983 Consulting Psycholog ists Pres s. Inc. All Rights Reserved. 
Published by Mind Garden. Inc , www.m1ndgarden.com 
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Recruitment Procedures 

The following procedure will be used for recruitment of study subjects. 

• Go to the outpatient clinic, introduce oneself and greet the patient. 

Provide routine brachytherapy patient education reading materials. 

• Introduce and explain the purpose and procedure for the study. The 

principle investigator will say to each patient, "Ms. A, we have a 

project on our inpatient unit in which we would like to invite you to 

participate. This study will have two groups. Some of the participants 

will be asked to watch a 30-minute music video four times while they 

receive their first radiation treatment and some may not. However, 

participants in both groups will receive the same treatment otherwise, 

which includes opportunities such as watching television or reading in 

their rooms. This study will help us understand how we can improve 

our service in helping patients go through the treatment more easily. 

Your pa1iicipation in this project is completely voluntary. However, 

we hope that you will participate, as the findings from this study may 

be useful to patients receiving brachytherapy. Here is the consent fonn 

and procedures for the study. If you are interested in participating, I 

will review these with you. If you have any questions about the study, 

you may ask me. If you are willing to participate, you will need to sign 

the consent. After you finish the study, you will receive a twenty-

dollar gift card." 
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• Once the patient has agreed to participate and signed the consent form, her 

baseline pain score will be assessed. The investigator will say, "On this 

visual rating scale, 0 represents no pain, as noted with a smiling face, and 

100 represents the worst pain that you can possibly imagine, as noted with 

a crying face. Please tell me what number on this scale represents your 

pain level at this moment?" The patient's response will be recorded as the 

pam score. 

• The investigator will assess baseline anxiety by administering the State 

Trait Anxiety Inventory (ST AI) to the participants. The investigator will 

say "This is a self-evaluation questionnaire. It contains two parts . For the 

first twenty questions from 1 to 20, please answer the way you feel right 

now. For the second twenty questions from 21 to 40, you may answer 

according to how you generally feel." 

• Obtain demographic data, age, education, ethnicity, marital status and the 

most recent medication history regarding narcotic and antianxiety drug 

usage. Observe and document perfonnance status. Document disease stage 

and the most recent ANC count. Express appreciation to the patient for her 

willingness to participate and her cooperation. 
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Outpatient Information 
Date 
Code 
Consent 
Age 
Ethnicity *W !BIHi A/O 
Education *EIHICIG 
Marriage *SIMIDIW 
Medication: 
Anti-Anxiety Drug 

Medication: 
Narcotic 

Disease Stage 

ECOG 
Performance Status 
ANC count 
ST AI-Anxiety 

Pain Score- Visual 
Rating Scale 
Group *EiC 
Video# 
Treatment Date 

Data Collection Sheet 
Part I- Outpatient Information 

Individual Information Comments 

*Note: Ethnicity: W: White, B: Black, H: H1spamc. A: Asian, 0: Other 
Education: E: Elementary, H: High School, C: College, G: Graduated 
Marriage: S: Single, M: Married, D: Divorced, W: Widow 
Group: E: Experimental, C: Control 
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Procedure for Administering the Music Relaxation Video 

The procedure for administering the study protocol to the experimental group 

is as follows: 

• Watch for the green light over the door, and then push the door button 

to open the door. 

• Enter the room ten minutes prior to the next pulse, as close to the 

designated time as possible (i.e., for the 9:00 treatment, the investigator 

will enter the room at 8:50; for the 13:00 treatment, the investigator will 

enter the room at 12:50; and for the 17:00 treatment, the investigator will 

enter the room at 16:50). Opening the door will not stop or delay 

treatments. 

• Greet the patient. 

• 

• 

The investigator will say to the patient, "On this visual rating scale, 0 

represents no pain, as noted with a smiling face, and 100 represents the 

worst pain that you can possibly imagine, as noted with a crying face. 

Please tell me what number on this scale represents your pain level at this 

moment?" Record the patient's response as the pain score. 

Tum on the television set to the TV /Video channel. 

Start the music relaxation video through the VCR/DVD player by pushing 

the play button. 

• Step out of the patient's room. 
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• Close the door and place the sign "Research Study. Do not disturb." on 

the door. 

• Go to the nurses' station and watch the in-room video feed on a 

monitor. 

• Begin the stopwatch. 

• Observe the patient's face to see if she is watching the video. 

• Should the patient close her eyes, note the time. 

• Watch the green light over the door; when the 30-minute time interval is 

up, push the door button to open the door. 

• Enter the patient's room. 

• Stop the video. 

• Remove the video from the VCR/DVD player by pushing the eject 

button. 

• Place the video on top of the player. 

• The investigator will say to the patient, "On this visual rating scale, 0 

represents no pain, as noted with a smiling face, and 100 represents the 

worst pain that you can possibly imagine, as noted with a crying face. 

Please tell me what number on this scale represents your pain level at this 

moment?" Then record the patient's response as the pain score. The 

investigator will also ask, "Did you watch all the video?" If the patient 

turned off the video before the end of the 30 minutes, record the time that 

the video was turned off. 
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• Administer the State Anxiety inventory of the ST AI. The investigator will 

say, "This is a self-evaluation questionnaire. It contains 20 questions. You 

may answer them the way you feel right now." 

• Step out of patient's room. 

• Close the door. 
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Procedure for the Control Group 

The procedure for administering the study protocol for the control group is 

as follows: 

• Enter the room ten minutes prior to the next pulse, as close to the 

designated time as possible (i.e., for the 9:00 treatment, the investigator 

will enter the room at 8:50; for the 13:00 treatment, the investigator will 

enter the room at 12:50; and for the 17:00 treatment, the investigator will 

enter the room at 16:50). Opening the door will not stop or delay 

treatments. 

• Greet the patient. 

• The investigator will say to the patient, "On this visual rating scale, 0 

represents no pain, as noted with a smiling face, and 100 represents the 

worst pain that you can possibly imagine, as noted with a crying face. 

Please tell me what number on this scale represents your pain level at this 

moment?" The patient's response will be recorded as the pain score. 

• Step out of the patient's room. 

• Close the door. 

• Watch for the green light over the door; when the 30-minute time interval 

is up, push the door button to open the door. 

• The investigator will say to the patient, "On this visual rating scale, 0 

represents no pain, as noted with a smiling face, and 100 represents the 

worst pain that you can possibly imagine, as noted with a crying face. 
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Please tell me what number on this scale represents your pain level at this 

moment?" The patient's response is then recorded as the pain score. 

• Administer the State Anxiety inventory of the ST AI. The investigator will 

say, "This is a self-evaluation questionnaire. It contains 20 questions. You 

may answer them the way you feel right now." 

• Step out of the patient's room. 

• Close the door. 
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Data Collection Sheet: Part II- Inpatient Information 

Inpatient Information Individual Information Comments 
Dayl :Admission Day Date/Time: 
Beginning of treatment Medication: 
PCA infonnation Amount/Frequency: 

Basal: 
Day2 Date/Time: 
PCA information Demanded injections: 

Delivered injections: 
Opioid consumption: 

Pain score prior to music 
relaxation video #1 
Pain score after music 
relaxation video #1 
State Anxiety after music 
relaxation video #1 
Pain score prior to music 
relaxation video #2 
Pain score after music 
relaxation video #2 
State Anxiety after music 
relaxation video #2 
Pain score prior to music 
relaxation video #3 
Pain score after music 
relaxation video #3 
State Anxiety after music 
relaxation video #3 
PCA infonnation Date/Time: 

Demanded injections: 
Delivered injections: 
Opioid consumption: 
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Day 3 Date/Time: 
PCA information Demanded injections: 

Delivered injections: 
Opioid consumption: 

Pain score prior to music 
relaxation video #4 
Pain score after music 
relaxation video #4 
State Anxiety after music 
relaxation video #4 
End of treatment Date/Time: 
PCA infonuation Demanded injections: 

Delivered injections: 
Opioid consumption: 

Total amount of PCA Demanded injections: 
usage Delivered injections: 

Opioid consumption: 
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Measures 

Pain- Visual 
Rating Scale 
(YRS) 
State Trait 
Anxiety 
Inventory 
(STAI) 
State Anxiety 
Inventory 
(SAI) 

# of PCA 
Demanded 
injections 
# of PCA 
Delivered 
Injections 
PCA Opioid 
Consumption 
Demographic 
Data 
Medication 
History 

Disease Stage 

ECOG 
Performance 
Status 
ANC count 

Baseline Day 1 Day 2 
at Admission Prior to 

Pre- Beginning music 
operative of study relaxation 

visit video #1 
X X 

X 

X X 

X X 

X X 

X 

X 

X 

X 

X 

Measurement Schedule 

Day 2 Day 2 Day 2 Day 2 Day 2 Day 3 Day 3 Day 3 
After Prior to After Prior to After Prior to After End of 
music music. music music music music music study 

relaxation relaxation relaxation relaxation relaxation relaxation relaxation 
video #1 video #2 video #2 video #3 video #3 video #4 video #4 

X X X X X X X 

X X X X 

X X X 

X X X 

X X X 
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