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Abstract
Background Patients receiving intensive chemotherapy can
experience increased distressed related to both the cancer
diagnosis and treatment isolation. If not addressed, distress
can lead to anxiety, depression, and post-traumatic stress
disorder. The purpose of this study was to determine the
feasibility and possible benefits of a music imagery
intervention for patients hospitalized in a protective
environment for the treatment of acute leukemia or high-
grade non-Hodgkin’s lymphoma.
Materials and methods Adults receiving intensive myelo-
suppressive chemotherapy in a protective environment were
randomized to standard care or standard care plus music
imagery. The music imagery sessions occurred twice
weekly for up to eight sessions. Patients were encouraged
to use the music imagery daily.
Results The principal criteria of feasibility were rate of
consent, rate of completion of scheduled sessions, and rate
of questionnaire completion. Forty-nine out of 78 patients
consented, a 63% consent rate. Seventy-two percent of all

scheduled music imagery sessions were completed. The
rate of questionnaire completion was 60% with missing
data because of illness severity and early discharge. The
principal outcomes of benefit (e.g., efficacy) were positive
and negative affects, fatigue, and anxiety. Both groups
improved over time on all outcomes (all p<0.001).
However, a subgroup of individuals with low baseline
negative affect who received the intervention reported
significantly less anxiety at discharge than individuals with
low baseline negative affect who did not receive the
intervention.
Conclusions Music imagery is feasible for adults with
acute leukemia in protected environments. Patients with
lower initial distress may benefit from a music imagery
program in terms of reduced anxiety at discharge.

Keywords Acute leukemia . High-grade non-Hodgkin’s
lymphoma .Music therapy

Introduction

Patients with acute leukemia (AL) or high-grade non-
Hodgkin’s lymphoma (HG-NHL) who receive intensive
myelosuppressive chemotherapy typically require a prolonged
hospitalization because of the high incidence of infectious,
hemorrhagic, and muco-cutaneous complications and the
need for frequent blood product transfusion. In addition, to
reduce the risk of infection, patients stay in a protective
environment that consists of a high-efficiency particulate air
(HEPA)-filtered room and limited access to visitors. Patients
who are treated in protective environments experience
loneliness and increased feelings of being shut in that can
exacerbate the high levels of psychological distress associated
with the diagnosis of cancer [1, 2]. If not addressed,
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psychological distress can result in long-term adjustment
disorders including extended anxiety and/or depression [3].

A variety of psychotherapeutic interventions, such as
cognitive restructuring, group support, relaxation training,
hypnosis, and guided imagery, may decrease psychological
distress during cancer treatment [4]. A recent systematic
review of guided imagery randomized controlled trials
concluded that guided imagery may be psycho-supportive
and increase comfort in cancer patients. However, the
variability in outcomes suggests that guided imagery alone
is an inadequate intervention in terms of reducing psycho-
logical distress [5].

The concurrent use of music and imagery is believed to
be more beneficial because the imagery experience is
regulated by the harmonic and structural properties of the
music [6]. Music enhances imagery by making images
more vivid [7–9], increasing involvement in the imagery
experience [10], making images more accessible, and
increasing image duration and quality [8, 9]. We speculate
that the music coordinates activation of multiple cortical
association areas, explaining the vividness of the imagery
experience and the lack of cognitive control needed to
experience imagery while listening to music [11]. Addi-
tionally, the associative properties of music function to
activate existing emotional and cognitive schemas making
them available for processing [12].

The combination of music and guided imagery has been
shown to decrease anxiety and improve mood. Healthy
adults (n=14) and college students (n=26) reported
significantly improved mood after music imagery sessions
when compared to wait-list [13, 14], cognitive intervention,
or no treatment control conditions [15]. Clients on a
chemical-dependency unit (n=9) also reported lower state
anxiety scores upon completion of a series of ten music
imagery sessions when compared to no treatment control
[16]. Burns reported that four cancer survivors experienced
improvement in anxiety after a series of ten music imagery
sessions [17].

Despite these positive findings, two issues potentially
reduce generalizability to more acute settings. First, the
reporting of music imagery trials have not typically
included recruitment or attrition rates, so it is unclear
whether medical patients find these types of interventions
acceptable. Furthermore, a majority of these studies have
recruited healthy individuals as participants [13–15]. Only
one study explored the use of music imagery for chemical
dependency patients [16], and only one explored the use of
a music imagery intervention in cancer survivors [17]. It is
unknown whether completing a music imagery protocol
will be too taxing for individuals who are undergoing
intensive medical procedures. Patients may not be willing
to participate in a trial close to the time of a life-threatening
diagnosis and during a treatment that has a high level of

physical and emotional demands. Therefore, both the
ability to recruit very sick participants and their ability to
complete a full protocol (e.g., music imagery sessions and
data collection assessments) are unknown.

Thus, the aims of the current trial were to (1) determine
the feasibility of a music imagery protocol for patients
hospitalized in a protective environment during the treat-
ment of AL or HG-NHL and (2) the effect of the
intervention on levels of affect, fatigue, and anxiety.
Research hypotheses related to feasibility were:

1. Greater than 60% of those patients approached to
participate in the music imagery study will consent to
study participation.

2. Patients randomized to the music imagery protocol will
complete 80% of the scheduled intervention sessions.

3. Patients will be able to complete at least 90% of the
questions at each assessment period.

The research hypothesis related to benefit (e.g., efficacy)
was:
4. Compared to those receiving standard care, AL or non-

Hodgkin’s lymphoma patients randomly assigned to
receive the music imagery intervention will demon-
strate higher positive affect and lower negative affect,
fatigue, and anxiety.

Materials and methods

The Indiana University Simon Cancer Center Scientific
Review Committee and the Institutional Review Board of
Indiana University–Purdue University in Indianapolis ap-
proved the study. Informed consent was obtained from each
participant before the completion of any study related
procedures. A Leukemia Nurse Coordinator (Hincher or
Rutledge) identified patients who were greater than 18 years
of age, had the ability to read and understand English, and
were admitted to the Hematology–Oncology Unit at
Indiana University Hospital for the treatment of AL or
HG-NHL. Patients were excluded if they were not
cognitively able to participate in the intervention or answer
the self-report questionnaires. Study personnel (Sledge or
Burns) discussed the study with potential participants
within 2 days of hospital admission. After written informed
consent, all patients completed self-report instruments to
assess affect, fatigue, and anxiety (described below).
Participants were then randomized to receive standard care
or standard care plus music imagery.

Standard care consisted of hospitalization in a HEPA-
filtered room with restricted access to visitors for
administration of intensive chemotherapy followed by
supportive care including prophylactic and empiric anti-
biotics, transfusion support, and nutritional support as
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required. A team composed of an attending physician, two
resident physicians, and an advanced practice nurse cared
for the patient. Individuals assigned to standard care plus
music imagery met with the same board-certified music
therapist throughout hospitalization. A board-certified
music therapist is an individual who has successfully
completed an academic and clinical training program
approved by the American Music Therapy Association,
passed a written, objective examination demonstrating
competency in the music therapy profession, and partic-
ipates in continuing education [18].

The initial music imagery session occurred within 3 days
of admission and then twice weekly over the course of the
hospital stay through week 4. We anticipated up to eight
sessions. The target duration for each session was 45 min.
The music imagery sessions with the therapist included two
components: education and experience. During the educa-
tion portion of the session, the therapist provided informa-
tion about how to use music imagery exercises. The
experience portion of the session included two elements:
relaxation and music imagery [19]. This portion of the
session was designed to provide the participant an
opportunity to practice music imagery techniques, provide
the participant with a successful music imagery experience,
and answer any questions the participant may have
regarding the use of music imagery. When the session
was completed, the therapist provided the equipment
needed to use the music imagery exercises without the
therapist being present (playback machine and compact disc
containing four 20-min music imagery exercises). The
music therapist encouraged participants to use the music
imagery exercises at least once a day during their hospital
stay. If desired, participants could use the intervention more
frequently. A journal was left so the participant could
record the use of the equipment, how many exercises were
used in between meetings with the therapist, and the
perceived effectiveness of the music imagery exercise(s).
During the subsequent therapist visits, participants had the
opportunity to ask questions regarding the use of music
imagery or change music imagery selections and experience
a music imagery session led by the therapist.

The music for the study included several selections of
light classical and new age music. The music therapist
chose music for each specific patient based on an
assessment of the patient’s musical preferences, current
emotional state, and energy level. Generally, the more
emotional and less energetic the participant, the more
simple and structured the music selections.

Power analysis

To obtain an estimate of the sample size needed to address
the second aim of benefit, we used effect sizes for anxiety,

as measured by the State-Anxiety Inventory (STAI) S-
Anxiety scores. In one published music therapy study, the
STAI was found to have a SD of 12.00, a pre–post-test
change score of 8.78, and an effect size of. 73. To detect
this effect size, with 0.8 power and a p of 0.05, we planned
to enroll 30 participants into each condition [20, 21].

Measures

Affect was measured with the Positive Affect and Negative
Affect Schedule (PANAS) [22] consisting of two ten-item
summated scales that, respectively, measure positive and
negative affect. The Positive Affect (PA) scale evaluates the
extent to which a person feels enthusiastic, active, and alert.
High PA scores indicate high energy, full concentration, and
pleasurable engagement; low PA scores indicate sadness
and lethargy. The Negative Affect (NA) scale evaluates the
extent to which a person feels distress and unpleasant
engagement. High NA scores indicate elevated anger,
contempt, disgust, guilt, fear, and nervousness. For the
purpose of this study, respondents were asked to indicate
their present feelings. Coefficient alphas for the PA and NA
scales for “at this moment” instructions have been reported
as 0.89 and 0.85, respectively [22]. For this study, alpha
reliabilities for PA were 0.86 and 0.89 for NA.

The Functional Assessment of Chronic Illness Therapy
—Fatigue scale (FACIT-F) was used to assess fatigue. The
FACIT-F is a 13-item, symptom-specific subscale of the
Functional Assessment of Cancer Therapy measurement
system [23]. Respondents are asked to indicate how true
each statement has been for them during the past 7 days.
Each item includes a five-point (0–4) response scale
ranging from “Not at all” (0) and “Very much” (4).
Cronbach alpha for the 13-item scale was reported as 0.93
[23]. For the current study, alpha reliability was 0.91.

Anxiety was measured with the STAI Form Y-1 [24],
which consists of 20 items that evaluate how respondents
feel “right now, at this moment.” The qualities evaluated by
the STAI S-Anxiety scale are feelings of apprehension,
tension, nervousness, and worry. Scores have been shown
to increase in response to physical danger and psycholog-
ical stress and decrease as a result of relaxation training.
Each STAI item is scored 1–4. Scores are obtained by
summing the responses to the 20 items. Scores range from
20 to 80. Alpha coefficients for working adults, students,
and military recruits have ranged from 0.86 to 0.95, with a
median coefficient of 0.93 [24]. Alpha reliability for the
present sample was 0.92.

The Music Imagery Use journal was also developed to
determine whether or not patients would use the music
imagery exercises in between sessions with the therapist.
For each in-between session, patients were asked to record
how many of the music imagery sessions they listened to
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and the perceived effectiveness on a five-point scale (1=not
effective, 5=completely effective).

Results

Baseline characteristics of the sample are reported in Table 1.
Intervention and standard care groups were not significantly
different on any of these baseline characteristics (p>0.05).

Feasibility

The three principal criteria for defining feasibility were the
rate of consent, percent of completed music imagery
sessions, and completed measurement instruments.

Rate of consent

Seventy-eight patients were approached for participation in
this trial over the 24-month study period; 29 refused,
resulting in a 63% consent rate (see Fig. 1). The three most
common reasons for refusal were: overwhelmed by treat-
ment (n=9), not interested (n=8), and too sick (n=6).
Therefore, 49 individuals were randomized to either
standard care (n=24) or standard care plus music imagery
(n=25). Individuals who declined to consent were no
different in terms of gender, age, or diagnosis.

The study sample included 19 men and 30 women, and a
majority were married (65%). Nineteen people withdrew
early from the study for a final sample of 30 participants.
The most common reason for study withdrawal was that the
patient was too sick to either complete the measures or
carry out the intervention (n=6). Additionally, four patients
voluntarily withdrew from the study participation, four
patients were transferred to the intensive care unit, and
three patients passed away while in the hospital. Two
individuals did not complete questionnaires at the clinic
follow-up.

Completed music imagery sessions

Participants who were randomized to the music imagery
group were scheduled to meet with the music therapist
twice a week for up to eight total sessions. Seventy-two
percent of all scheduled sessions were completed when we
account for dropouts or early discharge. Eleven individuals
completed 100% of scheduled sessions, and four completed
at least 75% of scheduled sessions. Patients were also asked
to use the music imagery exercises once a day and keep
track of usage using a journal created specifically for this
study. While patients and family members reported to the
music therapist (Sledge) that they had used the music in
between sessions, no one completed corresponding journal
entries. Reasons for incomplete journal entries were
generally related to feeling too sick or not remembering.

Rate of questionnaire completion

To determine patients’ tolerance for completing measures
on a weekly basis, we looked at the pattern of questionnaire
completion throughout the study period. Each measurement
session included the three measures, which were scheduled
for completion each week. Forty-nine participants complet-
ed an average of 60% of the measurement instruments.
Thirteen participants completed 100% of the measurement
instruments. Week 4 and discharge (63 and 61%) had the
highest amount of missing data regardless of group
assignment. As stated previously, no one completed the
music imagery use journal.

Benefits

Finally, we were also interested in whether or not the
intervention was helpful in improving positive affect and
reducing negative affect, fatigue, and anxiety compared to
standard care. To test for an intervention effect during

Fig. 1 Recruitment flow

Table 1 Characteristics of study sample at baseline

Music imagery
group (n=25)

Standard care
group (n=24)

Mean SD Mean SD

Age 52.47 15.36 55.53 15.88
Positive affect 34.08 9.37 32.96 7.61
Negative affect 17.87 8.90 15.62 5.25
Fatigue 20.29 13.33 18.87 9.26
Anxiety 40.83 13.25 39.12 11.37
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hospitalization, a repeated-measures analysis of variance
(ANOVA) was used to calculate the differences between
intervention and standard care groups for time points 2, 3,
4, and 5. Group membership (music imagery or standard
care) constituted the independent variable; scores from the
primary outcome measures, including the PANAS NA,
PANAS PA, FACT-F, and STAI constituted the outcome
variables.

The analysis of the mean scores over time indicated that
both groups improved in terms of greater positive affect,
less negative affect, less fatigue, and less anxiety (all p<
0.001). Additionally, there was no indication that the
intervention was significantly more beneficial than standard
care. However, when we analyzed patients by level of
baseline PANAS NA (higher levels being indicative of
greater distress), patients with low negative affect at
baseline who received music imagery had lower anxiety at
the time of discharge compared to standard care individuals
who had low negative affect at baseline (mean of 48 vs 23,
p=0.02, n=18). These anxiety score values correspond to
the 80th and 20th percentile, respectively, when compared to
the general population norms. Therefore, among individuals
within the low baseline negative affect subgroup, those who
received the intervention reported significantly less anxiety
than individuals who did not receive the intervention. The
reduction appears to be clinically meaningful.

Discussion

Cancer patients treated in isolation units, such as patients
with AL and HG-NHL often experience loneliness and
increased feelings of being shut in, leading to elevated
levels of distress [2, 25]. Nearly half of patients treated in
isolation exhibit anxiety and fatigue during treatment [2,
26–28]. If not treated, these high levels of distress can last
years after treatment, leading to extended anxiety and
possibly post-traumatic stress disorder [3].

Previous research indicates that both imagery and music
are beneficial in terms of alleviating distress and improving
quality of life [13–17]. However, we needed to determine if
a combination of these two modalities was acceptable to
patients at the beginning of treatment, if it was feasible to
implement this intervention within the structure of a
randomized trial, and if there was any indication of benefit.

We defined feasibility as including consent rates,
percentage of completed music imagery sessions, and
percentage of completed instruments. Specifically, we were
interested in whether or not patients would be willing to
consent and participate in a music trial so close to the time
of diagnosis and during intensive treatment. Consent rates
in music therapy trials are rarely reported; however, those
available indicate a wide variability (30–80%) in accep-

tance of music therapy research [29, 30]; therefore, we
consider the current study’s recruitment rate of 63%
acceptable.

Additionally, there was a high rate of music imagery
intervention completion. As expected, reasons for not
completing sessions were typically due to extreme compli-
cations from their disease process or treatment. Data
collection was also deterred by high levels of treatment
side effects or early discharge. Given the level of
intervention completion, however, we believe that further
research within this area is feasible.

Previous research conducted within this patient popula-
tion indicates that the initial hospital experience and the
shock of the cancer diagnosis influence distress and anxiety
rates at the beginning of treatment. Once patients acclimate
to the hospital surroundings, emotional distress often
subsides but not to pretreatment levels [31]. Our findings
are consistent with this previous research. This natural
acclimation to the hospital environment presents difficulties
in assessing the benefits of an intervention as the effects of
the intervention may be hidden. Music-based interventions
as well as other psychosocial interventions must be
extremely powerful to demonstrate robust effects.

A subset of individuals experienced a positive interven-
tion effect in which there was greater benefit from
participating in the music imagery sessions than in standard
care. This subset of patients was less distressed at the
beginning of treatment than those who did not demonstrate
a beneficial intervention effect. It may have been difficult
for those individuals who were experiencing higher distress
to engage in the music imagery intervention and/or use the
music imagery without the therapist. These explanations are
consistent with literature suggesting that the ability to
engage in the intervention influences the effectiveness of
the intervention [32]. In this case, high negative affect,
indicating feelings of distress that include anger, contempt,
disgust, guilt, fear, and nervousness, influenced the effec-
tiveness of the music imagery. A heightened level of
distress increases attentional fatigue and decreases concen-
tration, both required to engage in a self-directed cognitive
intervention such as music imagery [33]. Future studies will
involve a more structured therapist-led music intervention
designed to provide more support for highly distressed
individuals. However, the current intervention seems to be
beneficial for those with lower baseline levels of distress.

Study limitations and future research

Assessing the feasibility of studying music imagery-based
interventions brought to light additional considerations for
future research. One important limitation is the lack of a
sufficient control group; it is possible that decreases in
anxiety were associated with the additional attention given
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to the patients in the intervention group. Future studies need
to employ a control condition that accounts for elements
considered “inert” within the intervention protocol such as
the attention of the interventionist. Therefore, including
comparison to a third attention-control condition will be
important.

The demands of completing evaluations on a weekly
basis raise several issues for consideration. During the third
and fourth weeks of hospitalization, the rate of instrument
completion dropped considerably, mostly because of disease
severity. While the evaluation was usually completed in less
than 15 min, the number of instruments used during
hospitalization needs to be carefully scrutinized. Additional-
ly, there was some indication from patients that the measures
did not accurately reflect their hospital experience. Future
studies will include qualitative interviews that can assess the
meaningfulness of the music imagery intervention during
hospitalization, so that further quantitative studies can use
instruments that reflect the nature of patients’ experience.

Finally, music imagery is just one intervention that can
be used during hospitalization for acute illness. In practice,
music therapists and other health care providers use a
combination of receptive and interactive music interven-
tions to address therapeutic goals and to teach coping
strategies. Meta-analyses indicate that interactive live-music
therapy sessions are more beneficial than receptive [34].
However, research also indicates that newly diagnosed
cancer patients receiving chemotherapy who are experienc-
ing elevated levels distress prefer receptive modalities [35].
Various music-assisted relaxation methods are highly
effective in decreasing arousal [36]. Future research
discerning the benefits of particular treatment modalities
within music therapy will assist clinicians in determining
best practice guidelines for oncology patients.
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