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Purpose/Objectives: To understand the benefits of making art and listening to music and 
whether those activities may be beneficial for reducing symptoms associated with blood 
and marrow transplantation. 

Design: A randomized, three-group, pre-/post-pilot design.

Setting: Outpatient Blood and Marrow Transplant Clinic at the University of Kansas Cancer 

Center in Kansas City.

Sample: 39 adults aged from 22–74 years receiving blood and marrow transplantations.

Methods: Participants were randomly assigned to one of three groups: (a) art making, (b) 

diversional music (comparison), or (c) control (usual treatment). The Therapy-Related Symp-

toms Checklist was used to assess the patients’ self-reported symptoms related to treat-

ment. The Spielberger State-Trait Anxiety Index was used to measure self-reported anxiety 

symptoms. Vital signs were obtained pre- and postintervention to measure physiologic stress. 

Main Research Variables: Therapy-related symptoms, state anxiety, and physiologic distress.

Findings: Of the 39 participants, 14 were randomized to the control group, 14 to the art 

group, and 11 to the diversional music group. No significant differences in age, gender, 
ethnicity, or diagnosis existed between groups. No statistical differences were found be-

tween groups on all measures following the intervention. 

Conclusions: Although the results of the current study did not indicate significant differences, 
healthcare professionals may still consider creative therapies as a viable option for patients 

within hospital or outpatient clinics because they do not require specialty training or costly 

resources, and they may be an enjoyable activity to occupy time for patients and caregivers.

Implications for Nursing: Art making and music listening are safe and desirable for patients 

undergoing blood and marrow transplantation in an outpatient clinic. Nurses might consider 

partnering with therapists to offer these creative therapies as diversion during treatment.
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B
lood and marrow transplantation (BMT) can have positive effects on 

blood and marrow cancers, but it often results in adverse side effects, 

creating the need for alternative therapies (Carlson & Bultz, 2008; Ga-

briel et al., 2001; Nainis et al., 2006). The basis of BMT involves trans-

planting stem cells, which are intended to replace and destroy diseased 

cells to produce healthy blood-producing cells (Leukemia and Lymphoma Society, 

2013). After transplantation, blood and platelet infusions are needed while the 

immune system and bone marrow return to normal functioning. During treat-

ment, patients are required to adhere to strict infection precautions because of 

weakened immune systems (Mosher, Redd, Rini, Burkhalter, & DuHamel, 2009; 

University of Kansas Hospital Cancer Center, 2008). Once blood counts have 
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returned to a normal level, the patient is discharged 

home with visits to an outpatient clinic two to three 

times per week for evaluation.

Infection prevention is an important consideration 

of everyday life for patients undergoing BMT. Accord-

ing to the Leukemia and Lymphoma Society (2013), to 

decrease the risk of infection, precautions are taken, 

including patient isolation, limited contact with chil-

dren, certain dietary precautions, hand hygiene, and 

personal protective equipment. Required precautions 

to prevent infections may create feelings of isolation 

because of physical and social barriers (Gabriel et al., 

2001; Mosher et al., 2009). 

In addition to feelings of isolation during BMT, other 

health-related side effects can occur and affect quality 

of life, which increases the need for interventions to 

address physical and psychosocial demands (Frodin, 

Borjeson, Lyth, & Lofti, 2011). Side effects for patients 

undergoing BMT vary by individual characteristics, 

treatment stage, and treatment plan. Physical side 

effects that may have implications for participation 

in daily activities include musculoskeletal stiffness, 

cramps, weakness, joint swelling, fatigue, diarrhea, 

hair loss, mucositis, nausea, vomiting, pneumonia, 

and premature menopause (Mosher et al., 2009). 

Emotional and psychological side effects that survi-

vors may face are intrusive recollections of treatment, 

distressing cognitive side effects, fear of relapse and 

death, difficulty resuming former roles, sense of isola-

tion, decrease in sexual interest, financial insecurity, 

anxiety, and depression (Mosher et al., 2009).

Creative Therapies 

Creative interventions can be used to address the 

side effects of the disease process. Creative therapies 

are an opportunity for personalized expression of the 

cancer experience with physical, emotional, and spiri-

tual activities (Carlson & Bultz, 2008). Participation 

in creative interventions has shown improvements 

in physiologic health, anxiety, and stress for patients 

with cancer and other chronic illnesses (Sandmire, 

Gorham, Rankin, & Grimm, 2012; Stuckey & Nobel, 

2010). Music and art interventions have been used for 

pain reduction, diversion from unpleasant treatment, 

coping, and making sense of illness for people with 

a variety of conditions (Cassileth, Vickers, & Magill, 

2003; Collie, Bottorff, & Long, 2006; Mische Lawson, 

Glennon, et al., 2012; Mische Lawson, Williams, et al., 

2012). 

Engaging in art making has shown particular benefit 

for patients with cancer to manage side effects as-

sociated with treatment (Archer, Buxton, & Sheffield, 

2015; Mische Lawson, Williams, et al., 2012; Nainis et 

al., 2006). Past research has looked at the effects of art 

therapy and art making as two forms of visual artistic 

expression that may provide psychosocial support 

for individuals with cancer (Collie et al., 2006). Other 

studies have examined the effectiveness of art making 

as an approach that is practical, cost efficient, and 

does not require a trained art therapist (Collie et al., 

2006; Mische Lawson, Glennon, et al., 2012; Mische 

Lawson, Williams, et al., 2012). When patients engage 

in art therapy or art making, they may be able to more 

clearly understand what they are experiencing, reduce 

emotional pain, and have an opportunity to revitalize 

themselves and be proud of what they have created 

(Collie et al., 2006). In addition, art making is a way for 

patients to occupy their time during treatment and 

has been found to have an effect on patients’ energy 

level, concentration, and psychological stress (Mische 

Lawson, Williams, et al., 2012).

Similar to art, music has shown a positive impact 

on individuals with cancer. Literature suggests that 

music therapy may reduce mood disturbances, such 

as anxiety and depression, in this population (Carlson 

& Bultz, 2008). Benefits of music therapy include im-

mediate and long-term effects (Cassileth et al., 2003). 

Creative therapies, such as art and music therapy, have 

been linked to improved psychological symptoms in 

patients with cancer (Puetz, Morley, & Herring, 2013). 

Art and music therapies require specially trained 

professionals to lead the interventions and, therefore, 

can be costly and time consuming (Mische Lawson, 

Williams, et al., 2012). Providing low-cost interventions 

is increasingly important to maximize resources for 

patient-centered care. 

The purpose of the current study is to understand 

the benefits of making art and listening to music and 

whether they are beneficial for reducing symptoms 

associated with BMT. The authors hypothesized that 

one hour of making art or listening to music would 

reduce therapy-related symptoms (e.g., fatigue, 

nausea), anxiety, and physiologic stress. The three 

specific aims were (a) to determine the advantage of 

a one-hour session of making art compared to usual 

care and diversional music on patients’ global cancer-

related symptoms as measured by the Therapy-

Related Symptoms Checklist (TRSC), (b) to determine 

the effect of the intervention modalities on patients’ 

anxiety with the Spielberger State-Trait Anxiety Index 

(STAI), and (c) to determine the feasibility of vital 

signs (e.g., blood pressure, pulse, temperature, respi-

ration) as a measure of physiologic stress for future 

research with patients undergoing BMT.

Methods

Researchers recruited 39 patients receiving treat-

ment in the University of Kansas Hospital’s outpatient 
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BMT clinic to participate in the study. Participants 

were offered a $25 gift card incentive to participate 

in the study. Patients were included in the study if 

they were (a) receiving treatments at the hospital’s 

BMT clinic, (b) aged 18 years or older, (c) cognitively 

intact, (d) able to provide informed consent, and (e) 

capable of participating in the intervention for 60 

minutes. Nurses on staff identified patients that were 

excluded from recruitment because of health reasons 

or immunosuppression precautions, and all others 

were invited to participate. 

The study used a randomized, three-group, pre-/

post-pilot design to measure how art making and 

diversional music influenced therapy-related side 

effects of patients with cancer. Participants were 

randomly assigned to one of three groups: (a) art 

making, (b) diversional music (comparison), or (c) 

control (usual treatment).

Intervention

The Tiles of Hope (TOH) program (i.e., the art-making  

intervention) started in 2009 as a way for patients 

undergoing BMT to reflect on the cancer experience 

using art. Patients were able to paint as many times as 

they desired during treatment at the BMT clinic. For 

the current study, patients were provided with all the 

necessary supplies (e.g., paintbrushes, paint, pencils) 

to paint a blank 4-inch by 4-inch ceramic tile in their 

treatment room. Volunteers provided a brief descrip-

tion of the TOH program, and participants painted 

freely for 60 minutes. Once tiles were finished, they 

were taken to a local ceramic studio to be glazed and 

fired. The tiles were then displayed anonymously in 

the hallway of the cancer center. 

The participants assigned to the music group fol-

lowed the same protocol as the TOH art group but were 

given a sterilized Apple iPad mini with the Spotify®  

music mobile application. For additional protection, 

each device was placed in a disposable, waterproof 

sleeve, and disposable headphones were supplied to 

each participant. Researchers instructed participants 

to listen to a preexisting radio playlist, create their own 

playlist, or listen to individual songs for 60 minutes. 

Preexisting playlists included a variety of music genres 

from a variety of eras. Participants unfamiliar with the 

tablet computer were provided instructions on how 

to use it, but minimal interaction occurred between 

the participants and researchers throughout the 60 

minutes. The tablet computers were protected with a 

passcode to prevent access to other applications or 

features to minimize co-intervention biases. 

The control group participated in typical activities 

during BMT, such as watching television, talking with 

a caregiver, and using a computer. Control group 

participants were asked to not engage in art making 

or music listening for the 60-minute study period but 

were offered the opportunity to do those activities 

after the research period concluded. Although par-

ticipants were welcome to engage in TOH or music 

listening as many times as they wished throughout 

treatment, they participated only once in either art 

making, music listening, or the control condition for 

this study.

Instruments

The TRSC is a self-report checklist of 25 symptoms 

related to treatment. Participants score items, such 

as nausea, fever, hair loss, jaw pain, and depression, 

on a Likert-type scale, with higher scores indicating 

greater severity of symptoms. Each item is scored 

on a five-point scale from 0 (none) to 4 (very). The 

TRSC instructs participants to identify and rate their 

symptoms that occurred since the last cancer treat-

ment session. For this study, participants rated their 

symptoms at that time. Previous studies show that the 

TRSC is a valuable survey with the oncology popula-

tion in reporting symptoms that might otherwise go 

unreported to medical staff (Mische Lawson, Williams, 

et al., 2012; Williams et al., 2013). Literature supports 

reliability and validity of the TRSC for use with the 

oncology population (Williams et al., 1997).  Cronbach 

alphas of the total scale and the four-item subscales 

were all greater than 0.7.

The STAI measures self-reported anxiety symptoms 

at that moment in time, using statements such as “I feel 

calm” or “I feel nervous,” with higher scores indicat-

ing greater anxiety. Scores ranged from 1 (not at all) 

to 4 (very much so). The STAI has been applied and 

demonstrated effectiveness in previous creative arts 

and oncology studies (Nainis et al., 2006; Sandmire et 

al., 2012). The literature also supports reliability and 

validity (Cronbach alpha = 0.85–0.95 for all items) of the 

STAI for use with the oncology population (Spielberger 

& Vagg, 1984; Spielberger, Gorusch, & Lushene, 1969). 

Vital signs, including heart rate, blood pressure, 

respirations, and temperature, were taken pre- and 

postintervention. Although use of vital signs as a 

measure of physiologic stress is an emerging practice, 

previous research has shown that vital sign measure-

ments can effectively assess physiologic changes 

after music interventions (Akombo, 2006; Bradt, Dileo, 

Grocke, & Magill, 2011; Chafin, Roy, Gerin, & Christen-

feld, 2004; Ferrer, 2007). Participants also completed 

a demographic form, outlining highest level of educa-

tion, marital status, cancer type, treatment stage, and 

other health-related issues.

Procedures

Researchers obtained approval prior to conduct-

ing research from the cancer center protocol review 
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and the university institutional review board at 

the University of Kansas Medical Center and the 

University of Kansas Cancer Center, both in Kan-

sas City. Researchers provided written and oral 

information about the research study and obtained 

informed written consent before beginning data col-

lection. The TOH program volunteers introduced the 

free tile-painting program to clinic patients. Those 

who expressed interest in painting were asked if 

they would like to participate in the research study 

through convenience sampling. The recruited 

participants were then randomly assigned to one 

of the three groups using a computer-generated  

randomization table. Participants then completed 

the demographic form, the STAI, and the TRSC, and 

a nurse acting as the research assistant gathered 

the vital sign data. The participants then began the 

intervention and completed each outcome measure 

again after 60 minutes of participation in the assigned 

intervention. Only patients participated in this study; 

however, caregivers were often present and occasion-

ally participated in their own tile painting. Patients 

were invited to participate in the study throughout 

the BMT process, including pretreatment, during the 

transplantation, and post-treatment. Because patients 

were isolated to individual treatment rooms and 

entered the facility through a limited access entry, 

contamination across groups was avoided.

Data Analysis

Researchers used descriptive statistics to ana-

lyze demographic data and analysis of covariance  

(ANCOVA) to analyze differences between groups on 

all outcomes. Although participants were randomly 

assigned to one of three groups to control for group 

differences, differences existed between groups on 

some pretest scores (i.e., STAI, TRSC, blood pressure, 

and respiration). Researchers used pretest measures 

of each outcome variable as the covariate to control 

for differences between groups at pretesting (Portney 

& Watkins, 2009; Vickers, 2001). To conduct ANCOVA, 

researchers computed change scores (difference from 

pre- to postintervention) for each measure. Missing 

data were excluded from analysis, which prevented 

calculation of subscale and total scores for some 

participants. 

Results

Participants were aged from 22–74 years (
—
X = 49.54, 

SD = 14.42) and were mostly Caucasian, with the ma-

jority diagnosed with acute myelogenous leukemia 

(see Table 1). Nineteen men and 20 women partici-

pated in the study. Thirty-seven patients had received 

or were scheduled to receive a transplantation, with 

TABLE 1. Demographic Characteristics (N = 39)

Characteristic n

Age (years)
Younger than 30 5
31–40 5
41–50 8
51–60 11
61–70 9
Older than 70 1

Gender
Female 20
Male 19

Ethnicity
Caucasian 28
African American 8
Latino or Hispanic 1
Asian 1
Other 1

Marital status
Married 23
Single 9
Divorced or separated 5
Not reported 2

Education
Grade school 1
High school degree or GED 8
Some college or technical or associate degree 16
Bachelor’s degree 5
Graduate degree 9

Diagnosis (N = 38)
Acute myelogenous leukemia 15
Acute lymphoblastic leukemia 6
Lymphoma 5
Aplastic anemia 3
Multiple myeloma 3
Chronic lymphocytic leukemia 2
Myelodysplastic syndrome 2
Common variable immune deficiency 1
T-cell prolymphocytic leukemia 1

Treatment status (N = 38)
Post-transplantation 19
Pretransplantation 12
No transplantation 5
Before second transplantation 1
After second transplantation 1

Type of transplantation (N = 37)
Allogeneic 25
No transplantation 9
Autologous 3

Years since diagnosis (N = 35)
Less than 1 23
1–3 7
4–9 5

Other health conditions
Cardiovascular 21
Endocrine 8
Hematologic or immune system 7
Genitourinary or gastrointestinal 6
Musculoskeletal 6
Integumentary 4
Neurologic 2
Respiratory 2
Psychosocial 1
Other 6D
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most transplantations being allogeneic. Two par-

ticipants were receiving their second transplantation 

because the first transplantation was unsuccessful. 

No significant differences in age, gender, ethnicity, or 

diagnosis existed between the three groups. Pretest 

reports of therapy-related symptoms for all partici-

pants showed that patients indicated at least mild 

severity for 13 of 25 symptoms and were most both-

ered by feeling sluggish, pain, and loss of appetite 

(see Table 2). 

The authors hypothesized that engaging in art or 

music would reduce state anxiety and therapy-related 

symptoms as measured by the STAI and TRSC. Results 

did not support the hypothesis because ANCOVA 

showed no significant differences from pre- to post-test 

on summary scores of both measures. The authors 

also hypothesized that engaging in art or music would 

reduce physiologic stress as measured by partici-

pants’ vital signs (blood pressure, pulse, temperature, 

and respiration). Again, results did not support the 

hypothesis because ANCOVA showed no significant 

differences from pre- to post-test on any vital sign mea-

sures (see Table 3). To provide detail of changes across 

groups, the authors performed pre- and post-test 

means and standard deviations of the 13 symptoms 

for which patients indicated at least mild severity at 

pretest. Although differences were not significant, the 

music group showed the most improvement in the 

three symptoms patients found most bothersome at 

pretest (feeling sluggish, pain, and loss of appetite). 

The authors aimed to determine the feasibility of 

vital signs as a measure of physiologic stress with 

patients undergoing BMT. Collecting vital signs im-

mediately before and after the intervention or control 

period proved to be problematic because of nursing 

staff availability and demands of the individual’s 

treatment process. Very little variation existed across 

all three groups in respiration and pulse pre- and 

postintervention. Because individuals with extremely 

compromised immune systems were excluded from 

the study, all temperatures were within normal limits. 

Variations in blood pressure were found, but several 

patients were receiving BMT treatment and/or main-

tenance medications that could affect blood pressure, 

making this an unusable measure.

Discussion

Although the current study did not find any signifi-

cant changes in therapy-related symptoms and state 

anxiety from one hour of art making or diversional 

music, previous literature has demonstrated the 

potential benefits of music or art interventions for 

patients receiving cancer treatment (Mische Lawson, 

Gannon, et al., 2012; Mische Lawson, Williams, et al., 

2012). Previous quantitative studies have demonstrat-

ed that one hour of art making while receiving cancer 

treatment resulted in significantly less therapy-related 

symptoms, state anxiety, stress, pain, tiredness, de-

pression, drowsiness, and breathlessness, as well as 

significantly higher well-being and appetite as self-

reported using the STAI, the TRSC, or the Edmonton 

Symptom Assessment Scale (Mische Lawson, Glen-

non, et al., 2012; Nianis et al., 2006). Although the cur-

rent authors used similar measures (STAI and TRSC) 

to measure anxiety- and therapy-related symptoms in 

this study, differences were not detected in the inter-

vention group, which may be because of the addition 

of an active comparison group and small sample size. 

Forty-five participants were needed (15 per group) to 

adequately power the study, but the authors were un-

able to recruit the full sample because of construction 

on the BMT unit at the time of the study, resulting in 

reduced patient numbers. Although results did not 

indicate benefit from participation in making art or 

listening to music, no adverse events were found, 

indicating that the interventions were harmless. This 

is consistent with previous literature that indicates 

art and music interventions do not cause harm, are 

noninvasive, and can be inexpensive (Cassileth et al., 

2003; Wood, Molassiotis, & Payne, 2011).

TABLE 2. Patient-Reported Therapy-Related 

Symptoms Preintervention

Symptom
—
X SD

Bleeding 0.44 0.82
Bruising 0.9  1.21
Constipation 0.92 1.22
Cough 0.38 0.78
Decreased interest in sexual activity 1.38 1.47
Depression 0.85 1.18
Difficulty concentrating 1.2  1.38
Difficulty sleeping 1.36 1.35
Difficulty swallowing 0.49 0.88
Feeling sluggish 2.08 1.38
Fever 0.56 1.07
Hair loss 1.23 1.6
Jaw pain 0.44 0.88
Loss of appetite 1.62 1.37
Nausea 1.13 1.15
Numbness in fingers and/or toes 1.15 1.37
Pain 1.72 1.45
Shortness of breath 1  1.21
Skin changes 1.18 1.3
Sore mouth 0.41 1.35
Sore throat 0.26 0.64
Soreness in vein (chemotherapy) 0.37 0.82
Taste change 1.44 1.37
Vomiting 0.5  0.83
Weight loss 1.26 1.27

Note. For degree of severity, 0 = none, 1 = mild, 2 = moder-

ate, 3 = severe, and 4 = very severe.
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Previous research on music interventions indi-

cated mixed results, particularly in the reduction 

of pain and fatigue (Bradt et al., 2011). In addition, 

when listening to music, patients with cancer re-

ported reduction of anxiety on the STAI and improve-

ments on overall mood and physiologic symptoms 

(Bradt et al., 2011). The music intervention in the 

current study did not reduce anxiety as measured by 

the STAI. The music interventions in previous stud-

ies included music preselected by therapists and/or 

researchers to produce a desired effect (e.g., relax-

ation, pain reduction) (Nilsson, 2008). The current 

study used the Spotify mobile application, allowing 

access to a wide range of music the participants 

could choose. Participants possibly chose music 

that was more invigorating than calming, influenc-

ing self-reported anxiety (Nilsson, 2008). Spiritual 

or gospel music was also frequently chosen, which 

may have fostered reflection of the cancer experi-

ence during the intervention. Reflecting on one’s 

cancer experience may have temporarily increased 

self-reported anxiety, particularly compared to the 

control group engaging in typical activities used for 

distraction (Mische Lawson, Williams, et al., 2012). 

Because the music intervention was offered through 

a tablet computer, anxiety related to the use of tech-

nology may have influenced results, particularly for 

individuals who do not routinely use technology 

(Czaja et al., 2006; Volkom, 2014).

The interventions may have benefited patients, but 

the authors may not have detected benefits because 

of measuring outcomes immediately after participa-

tion in a short experience. Evidence suggests length 

and frequency of art or music therapy may influence 

overall benefits. Although some studies have demon-

strated that patients reported statistically significant 

reductions in symptoms of pain, tiredness, depres-

sion, anxiety, drowsiness, appetite, well-being, and 

breathlessness immediately after one hour of art 

therapy (Mische Lawson, Glennon, et al., 2012; Nianis 

et al., 2006), others have shown longer intervention 

periods of eight weeks or more to be beneficial in re-

ducing cancer-related distress (Garland, Tamagawa, 

Todd, Speca, & Carlson, 2013). In addition, a sys-

tematic review of randomized, controlled trials of 

creative art therapies on psychological symptoms of 

patients with cancer found that creative art therapies 

demonstrated significant effects on reducing anxiety, 

depression, and pain, as well as increasing quality of 

life, after but not during the intervention (Puetz et al., 

2013). This suggests that effects may not be realized 

until later; therefore, measuring outcomes immedi-

ately after intervention may not detect improvements. 

Future research is needed to better understand the 

best time to assess overall benefits of interventions 

and frequency and duration of interventions that are 

the most beneficial. 

Limitations and Strengths

The study had a relatively small sample size. The 

authors aimed to recruit 45 participants (15 per group), 

but researchers were unable to recruit the full sample 

because of scheduling conflicts, competing workload of 

clinical researchers, and renovations in the BMT clinic. 

Incomplete questionnaires further reduced the sample 

for analyses. The sample also may have been healthier 

than the general population of patients undergoing 

BMT because participants were excluded by nursing 

staff because of health reasons or immunosuppression 

precautions.

The physical environment may have caused a 

disruption because construction work took place on 

TABLE 3. Differences Between Groups at Post-Test (N = 39)a

Art (n = 14) Music (n = 11) Control (n = 14)

Measure
—
X SD

—
X SD

—
X SD F p n2pb

STAI 44.79 5.26 49.45 4.46 46.15 4.67 1.59 0.219 0.086
TRSC 14.92 10.71 18.5 14.55 23.38 16.52 0.142 0.868 0.009
Systolic blood pressure 118 14.42 135.1 12 118.21 12.39 1.425 0.255 0.077
Diastolic blood pressure 67.07 17.76 77.8 13.15 72.14 9.65 0.366 0.696 0.021
Pulse 89 14.27 83.5 18.24 84.5 13.08 0.245 0.784 0.014
Temperature 98.29 0.43 98.34 0.35 98.17 0.39 0.615 0.547 0.036
Respiration 16.43 1.16 16.7 1.34 16.29 1.07 0.116 0.891 0.007

a Pretest differences were covaried to create equivalent groups.
b Partial n2 (effect size)

STAI—State-Trait Anxiety Inventory; TRSC—Therapy-Related Symptom Checklist

Note. Sample size differs on some comparisons because of incomplete data.

Note. Scores on STAI range from 1–4 for each item, with higher scores indicating greater anxiety. Scores on TRSC range from 

0–4 for each of 25 items, with higher scores indicating greater severity of symptoms.
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the BMT unit for several months during the study. 

Construction decreased the number of patients avail-

able to participate in the study because of the amount 

of treatment rooms on the unit and changed the 

work demands of nurse researchers involved in data  

collection. Because medical treatment at the BMT 

clinic was a priority over participation in research, 

patients were occasionally interrupted by the nurs-

ing staff or physicians attending to their individual 

treatments. These interruptions may have disrupted 

the experience of flow, as described by Nakamura and 

Csikszentmihalyi (2002), influencing the postinterven-

tion survey results.

Some technical problems also occurred. The 

authors used a paid Spotify subscription on tablet 

computers to offer the music intervention. The paid 

subscription eliminated popup advertisements to 

maximize the music listening experience. However, 

the Spotify account could not be used by more than 

one participant at the same time. When multiple par-

ticipants were using Spotify at the same time, the song 

changed on all devices when one person changed the 

song. The random assignment rarely required more 

than one music participant simultaneously, but this 

may have created a negative experience for the first 

few music group participants before the authors 

learned of this issue. In addition, not all the par-

ticipants were familiar with using Spotify or a tablet 

computer. Although the research protocol included 

instructing the participants to use the technology, 

some learned more easily than others, which may 

have influenced their experience.

Vital signs have been used as a measure of physi-

ologic stress in previous studies (Nilsson, 2008); how-

ever, they may not have detected meaningful results 

with this population. A systematic review of music 

interventions showed vital signs and salivary cortisol 

as the most commonly used outcome measures for 

physiologic stress (Nilsson, 2008; Smith, Birming-

ham, & Uchino, 2012). Research demonstrated mixed 

results using vitals as an outcome measure for art 

and music interventions (Mische Lawson, Williams, 

et al., 2012; Nilsson, 2008; Wood et al., 2011). For the 

current study, several of the medications associated 

with BMT caused changes in blood pressure, which 

may have influenced the results more than participa-

tion in the intervention. Future research is needed to 

determine a meaningful outcome measure for physi-

ologic stress within this population.

Although a number of limitations existed, several 

strengths were also found in this study. The study 

sample was representative of the population of pa-

tients receiving treatment at the BMT clinic in terms 

of age, gender, and ethnicity. Participants were willing 

to be randomized into each of the three groups. Allow-

ing participants to engage in the intervention of their 

choice after the data collection period appeared to in-

crease agreement to randomization and decrease drop 

out. The technology for offering the music intervention 

was easily usable and well liked by study participants.

Conclusion

The study provides a good basis for further re-

search. Future research may consider using a ran-

domized, controlled trial design with a larger sample 

size. Using measures of physiologic stress other than 

vital signs may be beneficial because more research 

is needed for outcomes measuring physiologic stress 

within this population. Although the results of the 

present study did not indicate significant differences, 

healthcare professionals may still consider creative 

therapies as a diversion for patients within the hospi-

tal or outpatient clinics because they do not require 

specialty training or costly resources, and they may 

be an enjoyable activity to occupy time for patients 

and caregivers. Previous qualitative studies of cre-

ative therapies have revealed positive effects for 

individuals with cancer (Mische Lawson, Glennon, et 

al., 2012). Creative therapies also cause no physical 

harm when the correct precautions are followed.

The authors gratefully acknowledge Jill Hardy, RN, BSN, 

and Gladys Shaw, RN, for their contributions to recruitment 

and data collection, as well as the patients who participated 

in this study.
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