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BACKGROUND. High-dose therapy with autologous stem cell transplantation (HDT/

ASCT) is a commonly used treatment for hematologic malignancies. The procedure

causes significant psychological distress and no interventions have been demon-

strated to improve mood in these patients. Music therapy has been shown to

improve anxiety in a variety of acute medical settings. In the current study, the

authors determined the effects of music therapy compared with standard care on

mood during inpatient stays for HDT/ASCT.

METHODS. Patients with hematologic malignancy admitted for HDT/ASCT at two

sites (Memorial Sloan-Kettering Cancer Center and Ireland Cancer Center in

Cleveland, Ohio) were randomized to receive music therapy given by trained music

therapists or standard care. Outcome was assessed at baseline and every 3 days

after randomization using the Profile of Mood States.

RESULTS. Of 69 patients registered in the study, follow-up data were available for

62 (90%). During their inpatient stay, patients in the music therapy group scored

28% lower on the combined Anxiety/Depression scale (P � 0.065) and 37% lower

(P � 0.01) on the total mood disturbance score compared with controls.

CONCLUSIONS. Music therapy is a noninvasive and inexpensive intervention that

appears to reduce mood disturbance in patients undergoing HDT/ASCT. Cancer

2003;98:2723–9. © 2003 American Cancer Society.
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H igh-dose therapy with autologous stem cell transplantation
(HDT/ASCT) is a commonly used treatment modality in patients

with hematologic malignancies, including recurrent aggressive non-
Hodgkin lymphoma, recurrent or refractory Hodgkin disease, and
multiple myeloma. The procedure often causes significant psycholog-
ical distress.1–5 This results from the dire clinical circumstance and as
a secondary consequence of severe physical toxicities, including pro-
found fatigue, anorexia, prolonged cytopenias, fever, and mucositis.
Psychologic symptoms may also result from isolation during the
prolonged inpatient stay,4 uncertainty regarding treatment outcome,
and changes in body image.3,5 The complexity and intensity of the
HDT/ASCT often overwhelm patients’ normal coping resources, in-
creasing the potential for impaired quality of life and psychosocial
morbidity. No interventions have been shown by randomized trial to
improve mood in patients undergoing HDT/ASCT.

Music therapy is the controlled use of music to effect clinical

2723

© 2003 American Cancer Society
DOI 10.1002/cncr.11842



change. Established as a profession after World War II,
music therapy is now available in a variety of health
care settings and medical departments internation-
ally, including psychiatry, drug and alcohol rehabili-
tation, developmental disability, geriatric treatment,
palliative care, general surgery, and oncology pro-
grams. At Memorial Sloan-Kettering Cancer Center
(MSKCC), music therapy is provided by the Integrative
Medicine Service, with � 2000 episodes of care a year.

Music therapy has been subject to considerable
research, especially in the acute care setting. For ex-
ample, an early trial of hospitalized patients after
myocardial infarction randomized patients to listen to
music tapes or to receive routine care. Compared with
patients who received routine care, patients in the
music group had significantly reduced anxiety scores.6

This trial was replicated using an attention control
arm.7 Similar results were achieved, suggesting that
benefits resulted from music rather than from a non-
specific effect of attention. Randomized trials also
demonstrated that listening to recorded music re-
duced anxiety before and after surgical proce-
dures.8 –11

To our knowledge, there is little published re-
search concerning music therapist intervention in pa-
tients who undergo ASCT. The literature appears to be
limited to case histories12 and a small case series.13

Accordingly, it is not known whether the very severe
stress that accompanies HDT/ASCT might overwhelm
the positive stimulus of music. Moreover, previous
music therapy studies typically follow patients for a
limited period of time, often assessing only immedi-
ately or a few hours after music therapy. Short-term
effects are of only limited clinical relevance for these
patients who experience psychologic distress over
many weeks.

Most previous studies investigated the effects of
unselected, prerecorded music, which does not reflect
the effects of live intervention by trained therapists.
Live music generally has greater immediacy and emo-
tional impact and, unlike prerecorded music, can be
selected and altered according to patient mood and
preference. The presence of a music therapist also
means professional intervention and therapist–patient
interaction. In some music therapy sessions, for ex-
ample, patients become involved in the actual pro-
cess, by developing lyrics, singing, or playing a drum
in time to the music.

There is at least some evidence that live music
provided by a music therapist is more effective than
prerecorded music. In what we believe to be the only
study of its type, 50 hospitalized patients with cancer
were assigned randomly to receive live music therapy
or tape-recorded music. Live music was significantly

more effective in reducing anxiety scores than was
taped music.14

We designed a randomized trial of music therapy
for patients undergoing HDT/ASCT. Initially, the trial
was a single-center study at MSKCC. The Ireland Can-
cer Center (ICC) in Cleveland joined as a second site
during the study. Our objective was to determine the
immediate and longer-term effects of a course of mu-
sic therapy compared with standard care on mood
during inpatient stay for HDT/ASCT.

MATERIALS AND METHODS
Every adult patient with a hematologic malignancy
admitted for HDT/ASCT to MSKCC and ICC during
the study period was considered for eligibility. Pa-
tients who underwent previous HDT/ASCT were ex-
cluded, as were patients with leukemia. Most patients
with leukemia receive an allogeneic transplant and the
few who receive ASCT have a clinical course unlike
that of other patients undergoing ASCT. Our initial
protocol excluded patients who were taking opiates at
baseline and patients who had already received music
therapy. After 6 of the initial 16 patients were ex-
cluded, these criteria were deemed overly restrictive
and were no longer used.

Informed consent was obtained from eligible pa-
tients. These patients were randomized by telephone
using the MSKCC clinical research database. Random-
ization used randomly permuted blocks with the fol-
lowing strata: whole body/whole lymphatic irradiation
(yes/no); diagnosis (lymphoma, Hodgkin disease, my-
eloma/amyloidosis); and center (MSKCC/ICC). The
use of telephone registration and randomization en-
sured concealment of treatment allocation.

Patients randomized to music therapy received
live music therapy from trained music therapists in
their rooms. All study therapists were experienced
music therapists who had worked on the bone marrow
transplant unit before treating their first study patient.
Music therapy sessions were individualized. Music
therapists are trained to discuss music preferences
and clinical problems with patients and to determine
appropriate content for a music therapy session. For
example, listening passively to assist relaxation might
be optimal for a patient experiencing pain, whereas a
particularly anxious patient might be encouraged to
take a more active role in creating music, such as
improvising lyrics to a song. Sessions typically lasted
20 –30 minutes. The frequency of sessions was deter-
mined by the music therapist according to clinical
need. After each music therapy session, the therapist
discussed with the patient the timing of the next visit,
taking into account issues such as the patient’s mood,
mental status, severity of physical symptoms, and
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coping skills. Patients in the control arm received
standard care. Control subjects could listen to music if
they so chose, but were not visited by a music thera-
pist and received no structured music therapy inter-
vention.

Outcome was assessed using the short form of the
Profile of Mood States (POMS). The POMS, a widely
used quality of life measure with good psychometric
properties,15,16 is a self-administered instrument com-
prised of 65 adjective rating scales that assess tran-
sient mood states. The scale was developed for re-
peated use to measure change over time. Scores are
obtained for six factorially derived mood or affective
states: Tension-Anxiety; Depression-Dejection; Anger-
Hostility; Vigor-Activity; Fatigue-Inertia; and Confu-
sion-Bewilderment. A total mood disturbance score is
obtained as the sum of all six factor scores after
weighting Vigor negatively. The total score provides a
global estimate of affective state. Approximately 100
published articles reported POMS data for patients
with cancer, including patients who received a bone
marrow transplant.17–19 In the current study, we used
the 30-item short form of the POMS, which provides
data on the same affective states and has been shown
to be sensitive to change in randomized trials.20 Music
therapy, like most counseling or psychosocial inter-
ventions, cannot be provided blindly. Therefore, no
blinding was attempted in the current study.

After informed consent was obtained, the first
music therapy session was arranged for a specific time
(Day 0) 1–3 days before the ASCT procedure. Patients
were informed of this time but they were told that
receipt of music therapy would depend on random-
ization. The POMS was administered on Day �2 and
Day 0 at least 4 hours after patients received any
sedative medication and not within 2 hours of a pro-
cedure. Shortly after completing the second question-
naire, patients were informed of their treatment allo-
cation. For the Day �2 questionnaire, patients were
asked to describe how they felt “in the past few days.”
For the Day 0 questionnaire, patients were asked to
describe how they felt “at the present time.” Patients
randomized to music therapy received their first ses-
sion of music therapy immediately after this question-
naire.

The POMS was administered immediately after
the first music therapy session or, for the control
group, approximately 25 minutes after completing the
previous questionnaire. Patients were again asked to
describe how they felt “at the present time.” The
POMS was then administered at Day 1 and every 3
days until Day 16. Patients were asked to describe how
they felt “in the past few days.” Questionnaires were
completed at least 4 hours after any sedative medica-

tion, not within 2 hours of a procedure, and at least 2
hours after any music therapy.

Because we anticipated that anxiety and depres-
sion would be the mood dimensions affected most
strongly by music therapy, the primary end point was
the combined Tension-Anxiety and Depression-De-
jection scales of the POMS. As no data are reported in
the literature for this end point, sample size calcula-
tions were based on total POMS mood disturbance.
Ahles et al.17 reported a mean mid-treatment POMS
score of 14.4 (standard deviation � 7.8) for patients
who underwent HDT/ASCT. For analysis of covariance
(ANCOVA), a sample size of 77 patients per arm
yielded a 90% power to detect a 20% difference be-
tween groups at an alpha value of 5%.21 The trial was
closed after 69 patients had been registered. At this
time, the trial had a power of 55%, 70%, and 85% to
find differences between groups of 20%, 25%, and
30%, respectively. The trial was closed for inadequate
accrual due to a decrease in the number of patients
receiving HDT/ASCT.

An area under the curve (AUC) was calculated for
posttreatment mood using the trapezoid rule.22 Treat-
ment effects for mood scores during inpatient stay
were assessed by ANCOVA of the AUC using the mean
baseline score as the covariate. Immediate effects of
music were assessed by ANCOVA of the first posttreat-
ment score, with immediate pretreatment score as
covariate. Randomization strata were entered into the
ANCOVA models. All analyses were based on the in-
tention-to-treat principle.

To determine the possible effects of missing data,
we used NORM statistical software.23 NORM itera-
tively imputes missing values on the basis of linear
predictions from available data, introducing a random
element to reflect sampling variation. Results from the
iterations then combined following Rubin’s rules.24

The study was approved by the institutional review
board at MSKCC in accordance with an assurance
filed with and approved by the Department of Health
and Human Services. Informed consent was obtained
from each participant.

RESULTS
Recruitment started in February 2001 for MSKCC and
in July 2002 for ICC and closed in January 2003. Figure
1 shows participant flow through the trial and Table 1
provides data on study participants. Approximately
one-third of patients consented to participate in the
trial. The main reasons for nonparticipation were re-
quests for other complementary therapies (n � 13), no
desire for music or psychosocial support (n � 29),
reporting burden (n � 8), language barriers, psychos-
ocial problems, or anxiety about trials in general (n
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� 19), consent was not obtained in time from patients
before undergoing transplant (n � 21), and unclear
reasons (n � 15). Groups are balanced for baseline
characteristics such as age and for postrandomization
characteristics such as length of hospital stay. Al-
though there was a greater proportion of females in
the control group, gender did not predict baseline or
follow-up mood disturbance and there was no inter-
action between gender and group allocation. Data
follow-up were similar in each group. Patients in the
treatment group received a median of five (interquar-
tile range [IQR] � 3–7) music therapy sessions during
a median of 10 days (IQR � 5–15). Although the ICC
patient cohort was small, there were no obvious dif-
ferences in baseline characteristics or outcome be-
tween MSKCC and ICC other than a higher baseline
mood disturbance score (23.1 vs. 12.6).

Mood scores during inpatient stay are shown in
Table 2. Reported mean baseline and follow-up scores
do not include data from one patient whose mood
disturbance score was six times the average. However,
this patient’s scores were not excluded from analyses.

FIGURE 1. Flow of patients through

the trial. ICC: Ireland Cancer Center;

MSKCC: Memorial Sloan-Kettering Can-

cer Center.

TABLE 1
Characteristics of the Study Samplea

Characteristics Music (n � 36) Control (n � 33)

Site
MSKCC 34 (94%) 30 (91%)
ICC 2 (6%) 3 (9%)

Female 14 (39%) 23 (70%)
Age (yrs) 53 (11) 51 (12)
Diagnosis

Hodgkin 4 (11%) 4 (12%)
Non-Hodgkin lymphoma 16 (44%) 15 (45%)
Myeloma/amyloidosis 16 (44%) 14 (42%)

Whole-body radiation 9 (25%) 7 (21%)
Time on study 12.9 (7–15.8) 13 (8.5–16)
No. of questionnaires 5.5 (3–6) 5 (3.5–6)
Isolation during study 4 (11%) 1 (3%)
Total length of hospital stay (days) 21 (19–26) 21 (18–26)

MSKCC: Memorial Sloan-Kettering Cancer Center; ICC: Ireland Cancer Center.
a Data were frequency (proportion), mean (standard deviation), or median (interquartile range).
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Patients receiving music therapy reported less mood
disturbance than controls. Differences between
groups for the combined Anxiety/Depression scales
just missed statistical significance (approximately 28%
lower scores in the music group, P � 0.065), but sig-
nificant differences in favor of music therapy emerged
for total mood disturbance, which was 37% lower in
the music therapy group compared with the control
group (P � 0.014).

As a secondary analysis, we investigated the re-
lation between outcome and the number of music
therapy sessions received. In a regression model
predicting total mood disturbance, with baseline
mood disturbance and the randomization strata as
covariates, each additional music therapy session
nonsignificantly improved mood scores by 0.2
points (95% confidence interval [95% CI], �0.6, 1.1;
P � 0.6). It is possible that the analysis is con-

founded by the inclusion of patients who received
either very few or very many sessions and who may
be unlike other patients. By restricting the analysis
to patients who received three to seven sessions
(i.e., the IQR), the improvement in mood score for
each additional music therapy session is 2.7 (95%
CI, �0.8, 6.2; P � 0.11). This may provide some
evidence of a dose-response effect.

Music therapy led to immediate improvements in
mood (Table 3; the outlier is omitted from reported
means but not from analyses). Immediately after a
single session of treatment, combined Anxiety/De-
pression scores declined by approximately 45% (from
4.1 to 2.2) in the music therapy group compared with
20% (from 3.5 to 2.9) in the control group (P � 0.005
for the difference between groups). The total mood
disturbance score improved by two-thirds (from 13.4
to 4.4) in the music therapy group compared with 10%

TABLE 2
Mood Scores during Inpatient Stay (Given as Mean)a

POMS scales

Mean of first two baseline scores
Area under curve per day for duration

of follow-up
Adjusted difference
between groups 95% CI PMusic (n � 34) Control (n � 28) Music (n � 34) Control (n � 28)

Combined depression
and anxiety score 4.3 (SD 2.1) 3.6 (SD 2.7) 2.8 (SD 1.9) 2.9 (SD 2.5) 0.8 0.0, 1.6 0.065

Total mood disturbance 13.1 (SD 11.9) 11.1 (SD 12.7) 11.2 (SD 10.6) 14.7 (SD 12.5) 5.4 1.1, 9.6 0.014
Tension-Anxiety 5.8 (SD 2.4) 4.6 (SD 3.1) 3.5 (SD 2.0) 3.7 (SD 2.9) 1.2 0.3, 2.2 0.013
Depression-Dejection 2.8 (SD 2.4) 2.6 (SD 2.6) 2.1 (SD 2.3) 2.1 (SD 2.4) 0.3 �0.6, 1.2 0.5
Anger-Hostility 1.8 (SD 1.9) 0.8 (SD 1.0) 1.0 (SD 1.3) 1.2 (SD 1.3) 1.0 0.3, 1.7 0.006
Confusion-Bewilderment 3.9 (SD 2.1) 4.0 (SD 1.8) 4.0 (SD 1.7) 4.8 (SD 2.1) 0.7 0.0, 1.4 0.06
Fatigue-Inertia 6.8 (SD 4.8) 5.9 (SD 3.9) 6.3 (SD 4.1) 7.2 (SD 4.3) 1.8 0.2, 3.3 0.03
Vigor-Activity 7.9 (SD 4.2) 6.7 (SD 3.6) 5.7 (SD 4.1) 4.2 (SD 3.2) 0.7 �0.9, 2.4 0.4

95% CI: 95% confidence intervals; SD: standard deviation; POMS: Profile of Mood States.
a Higher scores indicate greater mood disturbance. Differences between groups were assessed by analysis of covariance.

TABLE 3
Immediate Effects of Music Therapy on Mood (Given as Mean)a

POMS scales

Immediately before treatment Immediately after treatment
Adjusted difference
between groups 95% CI PMusic (n � 34) Control (n � 26) Music (n � 34) Control (n � 26)

Combined depression
and anxiety score 4.1 (SD 2.2) 3.1 (SD 2.6) 2.2 (SD 1.7) 2.4 (SD 2.6) 1.1 0.4, 1.9 0.005

Total mood disturbance 13.4 (SD 12.9) 10.8 (SD 12.2) 4.4 (SD 11.4) 9.1 (SD 11.1) 7.3 3.5, 11.1 0.0003
Tension-Anxiety 5.4 (SD 2.2) 3.9 (SD 3.1) 2.8 (SD 2.1) 3.0 (SD 2.9) 1.6 0.6, 2.6 0.003
Depression-Dejection 2.7 (SD 2.7) 2.4 (SD 2.5) 1.6 (SD 1.8) 1.8 (SD 2.5) 0.6 �0.2, 1.4 0.13
Anger-Hostility 1.8 (SD 2.4) 0.6 (SD 1.0) 0.8 (SD 1.6) 0.3 (SD 0.6) 0.4 �0.2, 1.0 0.14
Confusion-Bewilderment 4.0 (SD 2.2) 3.8 (SD 1.7) 3.6 (SD 2.2) 4.0 (SD 2.0) 0.5 �0.2, 1.3 0.17
Fatigue-Inertia 6.4 (SD 4.7) 5.8 (SD 4.3) 4.3 (SD 4.0) 5.2 (SD 4.1) 1.6 0.3, 2.9 0.02
Vigor-Activity 6.9 (SD 4.3) 5.7 (SD 4.0) 8.6 (SD 5.2) 5.3 (SD 3.7) 2.3 0.7, 3.8 0.004

95% CI: 95% confidence interval; SD: standard deviation; POMS: Profile of Mood States.
a Higher scores indicate greater mood disturbance. Differences between groups were assessed by analysis of covariance.
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(from 13.1 to 11.6) in the control group (P � 0.0003 for
the difference between groups).

In the sensitivity analysis for missing data, the
total mood disturbance score was 3.5 points lower in
the music group compared with the control group
(95% CI, �0.9, 8.0; P � 0.12). This result compares
with a 5.4 point difference in the principal analysis.
The sensitivity analysis reduced slightly (from 37% to
24%), but does not eliminate, the apparent effect of
music therapy. The wider 95% CI values reflect the
imprecision inherent in missing data analysis.

DISCUSSION
Music therapy reduced mood disturbance in patients
receiving HDT/ASCT. Improvements in mood distur-
bance occurred immediately after music therapy and, of
greater importance, were apparent throughout the
course of inpatient stay. Although the current study is
not able to distinguish between the effects of music and
the effects of attention from the music therapist, previ-
ous studies have found differences between music and
attention control.7 We believe that the contribution of
the two main components of music therapy—music and
a trained music therapist—is less relevant clinically than
are estimates of its overall benefit.

Not all mood domains were affected equally. The
apparently different effects of music on various di-
mensions of mood appear to be due, at least in part, to
a “floor effect,” i.e., it is difficult to detect whether an
intervention reduces the level of a certain symptom if
most patients start with very low symptom scores. For
example, we observed little effect on depression al-
though we hypothesized that this would be one of the
dimensions most strongly affected by music therapy.
This may have been because depression scores were
surprisingly low, i.e., a mean score near 2 when the
maximum score was 20.

The strengths of the study include the evaluation
of live music therapy, careful randomization and fol-
low-up, and the use of validated mood assessment
instruments. We also evaluated mood during the
course of the inpatient stay. This analysis provides
data that are more clinically relevant compared with
typical single assessment immediately before and af-
ter a session of music therapy. Ninety percent of pa-
tients provided at least some follow-up data. We used
standard imputation techniques to model the possible
effects of missing data.

Previous randomized trials that assessed psycho-
social interventions to reduce mood disturbance in
patients undergoing ASCT or allogeneic stem cell
transplantation failed to show significant differences
between groups.25,26 Similarly, despite investigator
claims of benefit, no statistically significant differ-

ences were found between treated and untreated pa-
tients in a trial of intravenous glutamine.27 In a trial of
massage, anxiety was reduced at the mid-treatment
follow-up but there was no statistically significant dif-
ference for overall mood disturbance.19 None of these
trials used repeated measurement throughout the in-
patient stay or adjusted analysis for missing data.

The results of the current study demonstate that
HDT/ASCT is associated with mood disturbance.
There are few psychosocial interventions of proven
benefit for this population. We have demonstrated
that mood scores improve dramatically immediately
after a single session of music therapy and, more
importantly, that the persisting positive effects of a
course of music therapy throughout the inpatient stay
are clinically relevant. Music therapy can be recom-
mended as a psychosocial intervention to reduce
mood disturbance in patients undergoing HDT/ASCT.
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