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Abstract
Purpose This study aimed to explore the possible range of change of a single-session music intervention (SMI) on symptom
clusters and neurological reactivity for women with breast cancer undergoing chemotherapy.
Methods A parallel and randomized, controlled study with repeatedmeasures design was used. A total of 100 womenwith breast
cancer were randomly assigned to the SMI or a control group. The outcome measurements of symptom cluster were collected
using the Multidimensional Fatigue Symptom Inventory, Pittsburgh Sleep Quality Index, the Hospital Anxiety and Depression
Scale, and the neurological reactivity with heart rate variability at four time points: before commencement of the intervention
(T0), immediately afterward (T1), 1 week later (T2), and 3 weeks after the intervention (T3).
Results Of the 50 women in each group, 46 in the SMI and 48 in the control group completed the post-test at T3. Multivariate
analysis of variance indicated that the SMI group had a medium effect in change of symptom clusters compared to the control
group at T2. Moreover, after adjusting for baseline between normal and higher levels of sympathetic tone activity, significant
differences existed in fatigue and depression at T2 and sleep disturbance at T3.
Conclusions A single-session music intervention can be effectively used to reduce symptom clusters for women with breast
cancer. Targeting those who have a higher level of sympathetic tone activity is recommended.
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Background

Breast cancer (BC) is the most common cancer in women in
developed countries [1]. Women with BC obtained survival
benefits from adjuvant chemotherapy that could significantly
reduce the risk of mortality compared to women who do not
receive chemotherapy [2]. However, chemotherapy can have
adverse effects such as fatigue, sleep disturbance, and psycho-
logical distress that may co-occur [3, 4]. A symptom cluster is

three or more symptoms that occur together and are related to
each other [5]. A high prevalence of symptom cluster, caused
by the complexity of cancer itself and its treatment, impairs
not only quality of life but also mood regulation of patients
[6]. Therefore, it is expected that treating a single symptom
may concurrently improve other symptoms [7].

A cluster of Bfatigue–pain–depression–sleep disturbance^
or Bdepression–sleep disturbance–fatigue^ has been identified
as the most common symptoms suffered in patients with
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cancer by the review of Miaskowski et al. [8] and Sandadi
et al. [9]. Sullivan et al. [10, 11] have reported that only five
(i.e., psychological, hormonal) among eight symptom clusters
were relatively stable in two dimensions (i.e., occurrence and
severity) for women with BC undergoing chemotherapy over
time. However, psychological clusters were ranked in the top
three symptoms either in occurrence or severity ratings.
Mechanisms that underlie symptom clusters is essential to
developing targeted interventions were recommended by
Miaskowski et al. [8]. Thus, we intended to better understand
whether a Bdriving^ symptom exists that triggers other symp-
toms in the cluster.

Results of a Cochrane review [12] reported that music in-
terventions have beneficial effects on anxiety, depression,
pain, fatigue, physiological responses, and quality of life. A
study of single-session music therapy has revealed a greater
positive effect on post-chemotherapy anxiety than that of the
control group [13]. Music used as a protective strategy for
improving sleep disturbance [14], reducing fatigue [15], anx-
iety [16], and depression [17] in patients with cancer have
been validated separately. However, the studies examined
the effect of music intervention on a single symptom rather
than on symptom clusters; whether a single-session music
intervention (SMI) could release chemotherapy-related symp-
tom clusters simultaneously for cancer patients still lacks deep
exploration. Given that 10 to 20% of womenwith BC reported
the occurrence of anxiety and depression, Sullivan et al. [11]
suggested these symptom clusters warrant careful
management.

Musical reactions are recognized by the amygdala and hip-
pocampus structures which are next to a hypothalamus–
pituitary axis centrally placed in the limbic system [18].
Soothing music’s significant effects on the autonomous ner-
vous system with the rhythm ranging from 60 to 80 beats per
minute and the tempo is slow, to achieve a relaxing effect [19]
and enhance mood, contributed to amygdala mediation [18].
As music rhythm and melody act on the peripheral and hip-
pocampus system, relaxing and comforting music can be used
to improve sleep quality, fatigue, and anxiety.

Heart rate variability (HRV), a physiological phenomenon
of variation in the intervals between successive heartbeats
[20], represents the complex interaction of neurological reac-
tivity and reflects the sympathetic-parasympathetic modula-
tion on the sinus node automaticity [21]. Evidence has shown
the association of higher HRV parameters and prolonged sur-
vival, as well as higher levels of neuroendocrine markers with
the symptom cluster of fatigue–depression–pain in cancer pa-
tients [22, 23]. Meta-analysis results have shown that assess-
ment of HRV could help in attenuation of adverse effects for
women with BC such as fatigue, depression, and stress [24].
Another study demonstrated that overall cancer survivals were
significantly longer in the higher HRV group than in the lower
HRV group [25]. While many studies have been conducted on

the relationship between HRV and survival rate in cancer pa-
tients [24, 25], few empirical studies have investigated wheth-
er HRV would affect the efficacy of music therapy for BC
patients.

This current study aimed to fill the knowledge gap by ex-
ploring the possible range of change a SMI had on symptom
clusters and neurological reactivity for women with BC un-
dergoing chemotherapy. Our primary hypothesis was that the
women who completed a SMI would exhibit a significantly
decreased level of symptom clusters compared to the control
group. The secondary hypothesis was that, after SMI, women
with a higher level of sympathetic tone activity (HSTA) would
present significantly improved symptom clusters compared to
women with a normal level (NSTA).

Methods

Study design

A parallel, randomized, controlled study with repeated mea-
sures was used to examine the effects of a SMI on symptom
clusters (i.e., fatigue–sleep disturbance–anxiety–depression)
in women with BC during chemotherapy.

Settings and participants

This study was conducted in an outpatient clinic room for
chemotherapy in a medical center with 1320 beds. Potential
participants were identified by a BC case manager and formal-
ly screened against the described criteria by a trained research
assistant (RA). Women with newly diagnosed stage 0–II BC
who were scheduled to receive the first cyclic chemotherapy
with six 3-week rounds were approached. Women were ex-
cluded if they have a diagnosis of neurological disorders, sleep
apnea, and arrhythmia.

Sample size

The sample size was calculated based on a prior study that
looked at the effect of music intervention on depression [17].
A sample size of 76–98 would achieve 80–90% power with
0.05 alpha to detect a difference of 0.7 in the hospital anxiety
and depression scale score for a study design with repeated
measures using PASS version 14 software [26]. To allow for a
20% attrition rate, this study sought to recruit a sample of 118
women with BC. Of the 127 women with BC who met all
eligibility criteria for the study, 27 women declined to partic-
ipate due to lack of interest (n = 15), did not return consent
forms and baseline questionnaires (n = 7), and did not provide
reasons (n = 5). Of the remaining 100 women, 50 were allo-
cated to either the SMI group or the control group (Fig. 1).

Support Care Cancer



Procedures

Eligible participants were randomly allocated to the ex-
perimental and control group using a computer-generated
sequence. Ethical approval was approved by the institu-
tional review board of the participating hospital in
Taiwan (B-ER-102-004). Questionnaire data were col-
lected at the following four time points: before the inter-
vention (T0), immediately after the intervention (T1),
1 week after the intervention (T2), and 3 weeks after
the intervention (T3). The RAs administered question-
naires using face-to-face interviews at T0 and T1 and
telephone interviews at T2 and T3. After completion of
questionnaires at T0, spot electrodes were placed in the
forearm and chest of each participant for electrocardio-
gram (ECG) to collect HRV data for 15 min. The women
were asked to refrain from speaking and moving and to

rest comfortably in their chair for five-minute resting
ECG data were recorded.

Intervention and control groups

The components of music intervention including content,
delivery, interventionist and treatment fidelity were follow-
ed the guidelines developed by Robb et al. [27]. While un-
dergoing chemotherapy, the women in the SMI group re-
ceived a 45-min SMI by CD player with a headphone, de-
livered by a trained music therapist in a private clinical set-
ting. Content with seven to eight pieces of recorded music
including light music, sounds of nature, folk songs, pop
songs, and classical music was given. The first two or three
tracks were chosen according to participants’ music prefer-
ence from a database to act as a prelude for preparing to
embark on a musical journey. The music sets were built
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from the results of studies used to alleviate anxiety [13],
depression [17], or improve sleep quality [28].

Women in the control group received routine nursing care
but no music intervention during their chemotherapy.

Outcome measures

Demographics, disease-related characteristics, and HRV were
collected from the clinical records before chemotherapy. The
outcome of interest was changes in level of symptom clusters
including fatigue, sleep disturbance, anxiety, and depression.
Outcomes were assessed at the four time points described
above. Data were collected between 2013 and 2015.

Demographic data and disease-related characteristics

Demographic data included age, marital status, and level of
education. Disease-related characteristics were obtained from
clinical records including stage of cancer, type of surgery, type
of treatment regimen, frequency of chemotherapy, and taking
of sedative medications.

MFSI-SF

Fatigue was assessed by the MFSI-SF, which consisted of 30
items with 5 subscales: general, physical, emotional, mental,
and vigor [29]. Each subscale consists of 6 items, and each
item is rated on a 5-point Likert-type scale (0 = not at all; 4 =
extremely). The sum of four subscale scores (i.e., general,
physical, emotional, and mental) minus the vigor subscale
score yields the total score. Higher scores indicate more severe
fatigue. Reliability for the five subscales was assessed in a
cancer study [30] and in the present study (alpha) ranged from
.78 to .90.

PSQI-T

Sleep quality was measured with the 19-item Pittsburgh Sleep
Quality Index—Taiwan Form (PSQI-T) translated by Wang
and colleagues [28]. It is a self-report questionnaire assessing
type and frequency of sleep disturbances experienced over
1 month. The PSQI-T includes seven components: subjective
sleep quality, sleep latency, duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, and daytime
dysfunction [31]. Scores higher than five indicate poor sleep
quality [31]. Cronbach’s alphas of internal consistency were
.79–.91 in a sample of Taiwanese patients with cancer [32]
and .66 in this study.

HADS

Psychological distress was assessed using the Hospital
Anxiety and Depression Scale (HADS), a self-assessment

scale developed as a reliable instrument for detecting states
of depression and anxiety in people with medical illness [33].
The full 14-item rating scale with 2 subscales contained 7
items each for anxiety (HADS-A) and depression (HADS-
D), respectively. Participants were asked to rate their depres-
sive or distressed status on a 4-point Likert-type scale ranging
from 0 to 3. The higher the score, the more severe the anxiety
or depression is. Scores range from 0 to 21 for each subscale
and are divided into 4 levels [34]. The HADS has been used
extensively in Taiwan’s BC populations [17]. In this current
study, Cronbach’s alpha of internal consistency reliability was
.79 in HADS-A and .65 in HADS-D.

Heart rate variability

HRV serves as an indicator of activity response and re-
laxation of the sympathetic nervous system. It was col-
lected in this study using the Wireless Physiological
Feedback System (Model NeXus-4) manufactured by
Mind Media in the Netherlands. This device sets 400 sig-
nal acquisitions per minute and regularly corrects the de-
vice to maintain good reliability. Signal acquisition is
managed, corrected, and heart rate frequency calculated
by BioTrace+ software (Mind Media). Autonomic neuro-
physiological status was reflected by the amplitude of
high-frequency (HF) and low-frequency (LF) waveforms
that were analyzed with the LF/HF ratio [35].

Statistical methods

Statistical analysis SPSS version 23 was used, and an
intention-to-treat analysis was used in line with the
CONSORT statement. Descriptive variables were ana-
lyzed with frequencies, percentages, means, and standard
deviations. The chi-square test and independent t tests
were used to test for group differences in terms of demo-
graphics and disease-related variables at baseline. A mul-
tivariate analysis of variance (MANOVA) was used to
compare changes of outcome measures at each time point,
with corresponding baseline scores and the taking of sed-
ative medications entered as covariates. It was also used
to explore the impacts of music intervention on symptom
clusters between subgroups of NSTA and HSTA with
adjusting baseline scores as covariates. Statistically signif-
icant levels were considered with two-tailed p values
< .05.

Results

A total of 100 women completed the questionnaires at
baseline, with 6 women (6%) lost to follow-up at T3
(Fig. 1). A summary of the demographic and disease-
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related characteristics of participants is presented in
Table 1. The majority were married, education level was
at junior high school or above, and diagnosed of BC stage
I or II. Approximately one-third of the women in both
groups showed higher levels of sympathetic tone activity.
No significant differences existed in both groups at base-
line (all ps > .05) except for the taking of sedative medi-
cations by 17 (34%) women in the control group
(p < .001). Those medications included antihistamines,
major and minor tranquilizers, and sedative hypnotics.
Therefore, taking sedative medication as a covariate was
taken into account in subsequent analysis. Differences be-
tween the two groups were not significant in each variable
at T0 (Table 2).

The range of change from a single-session of music
intervention

The primary hypothesis was partially supported; the women
who completed SMI exhibited significantly decreased symp-
tom clusters at T2 compared to the control group, with
adjusting baseline scores and the taking of sedative medica-
tions as covariates. Preliminary assumption testing was con-
ducted to check for normality, linearity, univariate and multi-
variate outliers, homogeneity of variable covariate matrices,
and multicollinearity, with no serious violation noted. No sig-
nificance on symptom clusters (fatigue–sleep disturbance–
anxiety–depression) at T1 and T3 was examined by a one-
way MANOVA (Table 3). The results revealed a significant

Table 1 Demographic
characteristics of the two group
patients (n = 100)

Variable Experimental group Control group t/χ2 p

Age(years) (mean (SD)) 51.16 (9.21) 49.56 (9.78) − 0.84* .40

Education level

Primary school 12 24 6 12 6.43 .09
Junior high school 24 48 23 48

College and above 14 28 20 40

Marital status (n, %)

Married 35 70 42 84

Single/widow/divorced 15 30 8 16 2.78 .15

Cancer stage (n, %)

0, I 12 24 14 28 0.25 .88
II 17 34 17 34

III, IV 21 42 19 38

Surgery (n, %)

None 6 12 7 14

PM 15 30 9 18

TM/MRM 29 58 34 68 1.97 .37

Treatment regimen (n, %)

TEC 14 28 15 30

FEC 16 32 16 32

TCH/CE 20 40 19 38 0.06 .97

Sedative medication use (n, %)

Yes 0 0 17 34 20.48 < .001**
No 50 100 33 66

Sympathetic tone activity (n, %)

NSTA 34 68 32 64 0.18 .67

HSTA 16 32 18 36

Rounds of CT (n, %)

1st 34 68 35 70

2nd 13 26 8 16 3.20 .36

3rd/4th/5th/6th 3 6 7 14

t t test, χ2 chi-square, PM partial mastectomy, MRM modified radical mastectomy, TM total mastectomy, TEC
docetaxel, epirubicin, cyclophosphamide, FEC 5-FU, epirubicin, cyclophosphamide, EC epirubicin, cyclophos-
phamide, TCH docetaxel, carboplatin, trastuzumab, NSTA normal level of sympathetic tone activity,HSTA higher
level of sympathetic tone activity, CT chemotherapy

**p < .05
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difference between SMI and the control group on the symp-
tom clusters at T2 with a medium effect size (F4, 91 = 3.07,
p = .02, Wilks λ = 0.88, ηp2 = .12). When results for the de-
pendent variables were considered separately, sleep distur-
bance and anxiety reached statistical significance at both T1
and T3 with medium effect sizes.

The HSTA subsample that benefitted most
from a single-session of music intervention

The secondary hypothesis was also partially supported. In
Table 4, a MANOVA was conducted to compare the effects
of SMI between the NSTA and HSTA subgroups at each time
point. Preliminary checks were conducted to ensure that there
was no violation of the assumptions. The results revealed that
there was no statistical significance between the HSTA and
NSTA subgroups on the combined symptom clusters at each
of the four time points, after adjusting for baseline score.
However, when the results for the dependent variables were
considered separately, significant differences existed between
the HSTA and NSTA subgroups with medium effect sizes in
fatigue (F1, 44 = 5.42, p = .02; ηp2 = .11) and depression (F1,

44 = 4.99, p = .03; ηp2 = .1) at T2, as well as sleep disturbance

(F1, 44 = 6.5, p = .01; ηp2 = .13) at T3. No significant differ-
ences were found between HSTA and NSTA in the control
group (all ps > .05).

Discussion

This present study examined the possible range of change in
reducing symptom clusters caused by a SMI among women
with BC. It was demonstrated that a SMI is an effective strat-
egy in reducing symptom clusters (fatigue–sleep disturbance–
anxiety–depression) for women undergoing chemotherapy,
with medium effect size at T2 and sleep disturbance and anx-
iety at T1 and T3, respectively. Although women receiving a
45-min music intervention did not show significant difference
on symptom clusters between the NSTA andHSTA subgroups
at four time points, women with a higher level of sympathetic
tone activity reduced fatigue and depression at T2 and im-
proved sleep disturbance at T3, separately.

Effect of SMI on symptom clusters

Women with BC receiving SMI achieved significantly re-
duced symptom clusters after 1 week of chemotherapy and
improved the individual symptoms of anxiety and sleep dis-
turbance immediately and 3 weeks after chemotherapy but
had no significant change in fatigue and depression.

The most important clinically relevant findings of this
study were that SMI has significantly improved the symp-
tom clusters (four symptoms) after 1 week of chemother-
apy. This might relate to the trajectories of symptom clus-
ters in women with BC. Previous studies have shown that
Taiwanese women with BC undergoing chemotherapy ex-
perienced the most severe symptoms in the first week
after chemotherapy [36, 37]. This present study demon-
strated that SMI could help to reduce severity of symptom
clusters, particularly 1 week after chemotherapy, the most
uncomfortable period. These findings are consistent with
previous studies that stated music-based intervention en-
hanced the comfort of cancer patients [16, 38].
Consequently, this present study supports that women re-
ceiving SMI have greater reduction of symptom clusters
compared with the control group. Studies have revealed
that some symptoms might overlap and share a common
etiology, such as fatigue and sleep disturbances [39, 40].
Hence, once a symptom was improved, other symptoms
might be improved simultaneously as well. Therefore, to
integrate and improve quality of care using music inter-
vention as a treatment strategy for women with BC, clin-
ical intervention studies need to focus on symptom clus-
ters rather than a single symptom. Additionally, these re-
sults concur with previous studies that showed music-
based interventions have an immediate effect in anxiety

Table 2 Changes of outcome measures at each time point compared to
baseline between two groups (n = 100)

Variable Time SMI Control t p

Mean SD Mean SD

MFSI-SF T0 11.64 17.25 5.74 15.57 − 1.80 .08

T1 9.26 17.09 7.00 14.22

T2 19.42 18.34 12.35 17.72

T3 11.80 17.42 8.39 17.42

PSQI-T T0 8.67 2.62 8.70 4.39 0.04 .97

T1 8.38 3.69 8.78 4.93

T2 8.96 4.16 9.50 5.13

T3 7.62 3.42 8.77 4.99

HADS-A T0 6.46 4.08 5.60 3.65 − 1.11 .27

T1 5.78 4.20 5.06 3.78

T2 6.62 3.82 5.60 3.86

T3 5.18 4.17 5.02 3.55

HADS-D T0 8.94 3.28 8.68 2.31 − 0.46 .65

T1 8.60 2.97 8.30 2.87

T2 10.12 2.91 8.83 3.09

T3 9.22 2.78 8.82 3.19

p < .05

MFSI-SF the Multidimensional Fatigue Symptom Inventory—Short
Form, PSQI-T Pittsburgh Sleep Quality Index—Taiwan Form, HADS-A
the Hospital Anxiety and Depression Scale—Anxiety, HADS-D the
Hospital Anxiety and Depression Scale—Depression, T0 before the com-
mencement of the intervention, T1 immediately after intervention, T2
1 week after intervention, T3 3 weeks after intervention

Support Care Cancer



reduction [17, 41] and sleep disturbance [42]. Given that
music intervention can help with immediate physical re-
laxation [17], anxiety and sleep disturbance were physical
symptoms that responded more quickly to the music in-
tervention than did psychological distress. This might be
the reason that music intervention could improve anxiety
and sleep disturbance immediately.

These findings raised intriguing questions regarding
the nature of chemotherapy-related symptoms and the ex-
tent of a SMI for women with BC. Previous studies fo-
cused merely on individual symptoms to seek out a treat-
ment strategy; however, this could have overemphasized
or amplified the effect of a single symptom for women
with cancer. This study’s combination of findings pro-
vides some support for the premise that adopting the
symptom cluster approach to manage chemotherapy-
related symptoms is a better strategy in clinical practice.
In this study, the simultaneous existence of four symptom
clusters was examined statistically by MANOVA, which
can reduce the repeatability of independent interphase
measurement. This result is based on a magnitude of ef-
fect size of a SMI to establish an intervention strategy of
symptom clusters in music intervention, which is consid-
ered from the holistic care for women with BC. However,
further studies need to take these variables into account.

The HSTA subsample that benefitted most
from music intervention

In this study, we found that, although there were no significant
differences on combined symptom clusters between NSTA
and HSTA subgroups after receiving music intervention,
women with HSTA significantly decreased their level of fa-
tigue and depression at T2 and sleep disturbance at T3 com-
pared to women with NSTA. The results echoed previous
studies that revealed an association between HRVand fatigue
among cancer patients [43, 44]. In the study of Lin et al. [13],
patients with higher anxiety receiving music therapy had sig-
nificantly decreased anxiety post-chemotherapy than did those
with normal anxiety. Our study continuously explored the
neurological reactivity of patients and demonstrated that
women with a higher level of sympathetic tone activity had
a better response to SMI; this group may be the subsample
most benefitted bymusic intervention. This result is supported
by Thayer and Sternberg [45], who articulated that higher
parasympathetic activity (PA) facilitates energy conservation;
however, prolonged heightened sympathetic activity (SA) cre-
ates disproportionate energy demands on the body.
Accordingly, sympathetic overactivity and parasympathetic
underactivity may be important biomarkers of cancer-related
fatigue and may also have an etiological role [43, 44].

Table 3 MANOVAwith
covariate of outcome measures
between SMI and the control
groups at each time point (N =
100)

Combined variables Separate variable

Time Variable Wilks’ λ F df p ηp2 MS F df p ηp2

T0 MSFI .79 6.25 4, 93 .00 .21 2516.03 10.55 1, 96 .00 .10

PSQI 119.47 17.05 1, 96 .00 .15

HAD-A 73.84 5.25 1, 96 .02 .05

HAD-D 12.24 1.55 1, 96 .22 .02

T1 MSFI .91 2.20 4, 94 .07 .09 896.27 3.90 1, 97 .05 .04

PSQI 83.27 6.32 1, 97 .01* .06

HAD-A 78.89 5.44 1, 97 .02* .05

HAD-D 9.49 1.12 1, 97 .29 .01

T2 MSFI .88 3.07 4, 91 .02* .12 2217.80 8.47 1, 94 .00* .08

PSQI 94.65 5.76 1, 94 .02* .06

HAD-A 149.45 10.50 1, 94 .00* .10

HAD-D 39.00 4.09 1, 94 .05* .04

T3 MSFI .91 2.20 4, 94 .07 .09 896.27 3.90 1, 97 .05 .04

PSQI 83.27 6.32 1, 97 .01* .06

HAD-A 78.89 5.44 1, 97 .02* .05

HAD-D 9.49 1.12 1, 97 .29 .01

MFSI-SF the Multidimensional Fatigue Symptom Inventory—Short Form, PSQI-T Pittsburgh Sleep Quality
Index—Taiwan Form, HADS-A the Hospital Anxiety and Depression Scale—Anxiety, HADS-D the Hospital
Anxiety and Depression Scale—Depression, T0 before the commencement of the intervention, T1 immediately
after intervention, T2 1 week after intervention, T3 3 weeks after intervention,Wilks’ λWilks’ lambda, ηp2 partial
eta squared

*Adjusted baseline score p < .05
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However, this detailed mechanism is still inconsistent in the
present literature; these results therefore need to be interpreted
with caution. This study was the first to explore the relation-
ship of music, HRV, and fatigue, and further exploration is
needed of the impact of multiple music interventions on these
combined variables.

Limitations and strengths

This study had some limitations. First, our data demonstrated
that there were significant differences in sleep disturbance,
anxiety, and fatigue at baseline although we did randomly
allocate participants and use statistical techniques to deal with
the situation. The outcome, however, should be interpreted
with caution. Second, although data on medication use were
collected, information on whether a medication was taken as a
treatment for insomnia or anxiety was not recorded.
Moreover, we did not collect data concerning other types of
medication taken such as antidepressants, Chinese medicines
or other herbs for psychological distress purposes. Finally, the
low Cronbach’s alpha of the PSQI-T and HADS requires
retesting in a further study.

Conversely, this study had some strengths. First, this study
confirmed that symptom clusters can be managed simulta-
neously. A short-term music intervention could be included

in treatment plans and incorporated as an essential component
of cancer nursing care. Second, for women with a HSTA,
music intervention could be used as an effective intervention
to help them reduce fatigue during chemotherapy. Therefore,
these results suggest that SMI could be developed as a stan-
dard operating procedure for oncological units. To develop a
full picture of music intervention, additional studies are need-
ed to determine how many doses of music intervention will
help to improve chronic symptom clusters for patients with
cancer.

Conclusion

A single 45-min session of music intervention can serve as an
effective strategy to reduce symptom cluster in women with
BC after 1 week of chemotherapy. It also can individually
alleviate anxiety and sleep disturbance with a medium effect
immediately and at 3 weeks after chemotherapy. Women with
higher neurological reactivity had a better response to the
SMI. A SMI potentially decreases the development of fatigue
in women with BC; targeting particularly those who have
higher levels of sympathetic tone activity is recommended.
To enhance our understanding of such clinical changes, future
studies should include an examination of the mechanisms
among music, HRV, and cancer-related symptom clusters. A

Table 4 MANOVAwith
covariate of outcome measures
between NSTA and HSTA
subgroups at each time point (n =
50)

Time Variable Combined variables Separate variable

Wilks’ λ F df p ηp2 MS F df p ηp2

T0 MSFI 0.88 1.55 4, 45 .20 .12 740.52 2.57 1, 48 .12 .05

PSQI 16.60 2.55 1, 48 .12 .05

HAD-A 14.68 0.88 1, 48 .35 .02

HAD-D 36.62 3.59 1, 48 .06 .07

T1 MSFI 0.95 0.54 4, 41 .71 .05 7.66 0.04 1, 44 .85 .00

PSQI 15.92 1.59 1, 44 .21 .03

HAD-A 0.31 0.04 1, 44 .85 .00

HAD-D 0.32 0.05 1, 44 .82 .00

T2 MSFI 0.84 2.00 4, 41 .11 .16 1377.69 5.42 1, 44 .02* .11

PSQI 10.79 0.80 1, 44 .37 .02

HAD-A 20.55 2.04 1, 44 .16 .04

HAD-D 30.45 4.99 1, 44 .03* .10

T3 MSFI 0.84 1.96 4, 41 .12 .16 170.87 0.82 1, 44 .37 .02

PSQI 52.69 6.50 1, 44 .01* .13

HAD-A 23.34 2.17 1, 44 .15 .05

HAD-D 8.83 1.64 1, 44 .21 .04

MFSI-SFMultidimensional Fatigue Symptom Inventory—Short Form,PSQI-T Pittsburgh Sleep Quality Index—
Taiwan Form, HADS-A Hospital Anxiety and Depression Scale—Anxiety, HADS-D Hospital Anxiety and
Depression Scale—Depression, T0 before commencement of the intervention, T1 immediately after intervention,
T2 1 week after intervention, T3 3 weeks after intervention, Wilks’ λ Wilks’ lambda, ηp2 partial eta squared

*Adjusted baseline score p < .05

Support Care Cancer



further study with more focus on the impact of music inter-
vention on patients with higher neurological reactivity that can
propose an explanation for effective changes is therefore
suggested.
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