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A B S T R A C T

Introduction: The aim of this study was to examine the effect of a music listening intervention applied during
radiation therapy on the anxiety and comfort level experienced by women with early-stage breast cancer.
Method: This randomized controlled study was conducted with 60 patients residing in a city located in western
Turkey. After providing informed consent, the Hospital Anxiety and Depression Scale (HADS), and Radiation
Therapy Comfort Questionnaire (RTCQ) were administered. A music listening intervention was applied to the
patients in the intervention group during radiation therapy once a day for 5 weeks. The patients in the inter-
vention group listened to Bach’s 19 Trio Sonatas via an MP3 player with headphones for 20–40 min. The HADS
and RTCQ were administered after the 5th week to evaluate anxiety and comfort levels.
Results: When HADS and RTCQ scores of the patients in the control and intervention groups before and after the
intervention were compared, the differences between the groups were found to be statistically significant in
favour of the intervention group (p < 0.001). There was a significant difference between intervention and
control groups the pretest-posttest difference scores of HAD-A (F = 31.889, p=0.000) and HAD-D (F = 46.848,
p= 0.000) subscales of the HADS. A significant difference was also found between intervention and control
groups the pretest-posttest RTCQ scores (F = 50.434, p= 0.000).
Conclusions: Music may provide an effective, non-invasive, cost-effective, easy to apply complementary ap-
proach without side effects which can be administered to women with breast cancer during radiation therapy.

1. Introduction

Today, cancer is the second leading cause of death after cardiac
diseases and is one of the most important health problems due to its
prevalence and negative effects on quality of life [1]. According to the
recent cancer statistics; a total of 14.1 million new cancer cases were
reported and 8.2 million deaths occurred due to cancer in 2012. While
lung (13.0%), breast (11.9%) and colon (9.7%) cancers are the most
commonly diagnosed types of cancer in the world; generally lung
(19.4%), liver (9.1%), and gastric (8.8%) cancers cause death. It is es-
timated that new cancer cases will reach 26 million in 2030 [2]. Ac-
cording to the latest data of the Turkish Ministry of Health, approxi-
mately 162.000 cancer cases have recently been identified in Turkey.
Cancer incidence is 269.7 per 100.000 in men and 173.3 per 100.000 in
women. The most prevalent type of cancer is lung cancer (28%) in men
and breast cancer (24%) in women in Turkey [3].

The diagnosis and subsequent treatment for breast cancer causes
anxiety. Radiation Therapy (RT), one of treatment methods, is an

important stress factor and studies have indicated that anxiety may
influence patients undergoing RT sometimes throughout the course of
disease and treatment and this ranges from 10% to 50% [4,5]. Lewis
et al. determined that the anxiety was higher in patients with breast
cancer during RT [6]. In the study conducted by O’Callaghan et al. in
cancer patients undergoing radiotherapy for the first time, anxiety
mean scores before the first radiotherapy treatment were higher than
mean scores after radiotherapy treatment [7]. Highest anxiety levels
were before RT (RT planning) and during the first RT session, but then
reduced rapidly [4,5,7,8].

Factors such as the detection of a tumour in breast, the fear of ra-
diation therapy, lack of information about devices used and their ef-
fects, different perceptions about waiting for treatment, the treatment
room and side effects can all cause anxiety [9–11].

Anxiety and impaired comfort are among the most important factors
affecting the commitment of patients to Radiation Therapy [9,12].
Being an essential need, comfort is one of the basic elements of holistic
nursing care [13]. Maintenance of patients’ well-being requires to
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examine not only the bio-physical aspects (i.e. focusing on symptoms),
but also the social, psychological, environmental, cultural, and eco-
nomic aspects [9,13]. In nursing care, it is necessary to comfort patients
and their families. Thus, nurses who are considered to be key healthcare
professionals should address patients holistically, identify their comfort
needs, and plan, apply, and evaluate convenient nursing interventions
for their unmet needs [9,13]. Nursing interventions which increase the
comfort level of patients generally include holistic care practices such
as relaxation exercises, massage, imagination, aromatherapy, and music
[9,13]. The term music medicine is used for music interventions applied
generally by medical personnel who are not music therapists [14].
Since a music therapist was not employed in the present study, it is
appropriate for terminology of music medicine. In 2005, the American
Music Therapy Association defined music therapy as the clinical and
evidence-based use of music to accomplish individual goals in a ther-
apeutic relationship by a credential professional who has completed an
approved music therapy program [15].

Research has suggested that music enables cancer patients to relieve
and cope with the side effects of chemotherapy, increases their comfort
levels, and decreases their anxiety levels [13,14,16,18–22]. In the study
conducted by Zhao et al. with cancer patients, it was found that the
patients in the intervention group listened to music to throughout ra-
diation therapy and this significantly decreased their anxiety levels
[19]. In the study by Smith et al., demonstrated that while there was no
significant difference between the experimental and control groups in
terms of the music listening intervention applied during radiation
therapy, there was a decrease in the anxiety scores of the experimental
group after the music listening intervention [18]. Chen et al. reported
that a music listening intervention applied before radiation therapy
significantly decreased the anxiety levels of the patients [23].

Music which is easy to apply and cost-effective and has no side ef-
fects and plays an active role in physical, psychological, social, emo-
tional, and spiritual recovery is an intervention and because of these
properties it can be performed in nursing practice [13,16,17]. In this
context, music can be used to reduce anxiety and increase comfort in
patients undergoing radiation therapy.

In Turkey, there have been no studies to evaluate the effect of music
on anxiety and comfort levels of patients undergoing radiation therapy.
This study was planned to examine the effect of music listening, on the
anxiety and comfort levels of patients undergoing radiation therapy.

2. Methods

2.1. Study design

This study was a randomized controlled trial.

2.1.1. Setting and sample
The population of the study consisted of individuals who has a di-

agnosis of early-stage breast cancer attending the radiation oncology
outpatient clinic of Dokuz Eylul University Medical Faculty Hospital,
located in the western Turkey, and who were receiving radiation
therapy between November 2017 and October 2018.

The sample size of the study was determined by performing the
power analysis in the G-power statistics software. It was determined
that 30 patients were required for each of intervention and control
groups based on statistical power of 0.80 (1-β), effect size of 0.74, and
the significance level of 0.05 (α) calculated in previous studies [18]. 60
patients (30 patients in the intervention group, 30 patients in the
control group), who were receiving treatment in the mentioned centre
and met the inclusion criteria, were included in the study. The inclusion
criteria of the study for patients were determined as; (a) being 18 years
and over, (b) being diagnosed with breast cancer, stage I,II, (c) having
no hearing-speech problem, (d) receiving no psychiatric treatment
(taking no anti-anxiety/antidepressant drugs), (e) Not being in the
terminal stage, (f) having cancer in the right breast (because breath-

holding technique is administered to patients with left-sided breast
cancer, they cannot listen to music during the application), and (g)
volunteering to participate in the study.

2.2. Instruments for evaluation

The data were collected using a Questionnaire for Socio-demo-
graphic and Disease Characteristics, which was prepared by the re-
searcher upon the literature review, Hospital Anxiety and Depression
Scale (HADS), and Radiation Therapy Comfort Questionnaire (RTCQ).

2.2.1. The questionnaire on socio-demographic and disease characteristics
The demographic form was prepared by the researchers according

to the information identified in similar studies [18,20,23,24]. The
socio-demographic data were collected with a total of 5 questions in-
cluding age, marital status, educational level, working condition and
social security; whereas, the disease-related data were collected with a
total of 5 questions about stage of disease, diagnosis duration, state of
administering surgery/chemotherapy, and number of radiation thera-
pies.

2.2.2. Hospital anxiety and depression Scale-HADS
The scale was developed by Zigmond and Snaith to determine the

risk of anxiety and depression in patients and measure the change of the
risk level and severity [25]. Turkish validity and reliability study of the
scale was conducted by Aydemir et al. [26]. It is used for rapidly
identifying anxiety and depression in individuals, who suffer from a
physical disease and apply to primary healthcare, and determining the
risk group rather than making a diagnosis. Among a total of 14 ques-
tions, seven questions (odd numbers) measure anxiety and seven
questions (even numbers) measure depression. The answers are rated
between 0–3 points in a four-point likert scale. Scoring each item of the
scale is different. The items 1, 3, 5, 6, 8, 10, 11, and 13 indicate a
gradually decreasing severity and are scored as 3, 2, 1, and 0. On the
other hand, the items 2, 4, 7, 9, 12, and 14 are scored as 0, 1, 2, and 3.
While the items 1, 3, 5, 7, 9, 11, and 13 are summed for the subscale of
anxiety, the items 2, 4, 6, 8, 10, 12, and 14 are summed for the subscale
of depression. The lowest and highest scores of both subscales are 0 and
21, respectively. Cut-off point of the Turkish version of the HADS is
found to be 10 for the subscale of anxiety (HAD-A) and 7 for the sub-
scale of depression (HAD-D). The Cronbach’s alpha coefficient is found
to be 0.8525 for the subscale of anxiety and 0.7784 for the subscale of
depression [26]. In this study, on the other hand, the Cronbach’s alpha
value was found to be 0.80 for the subscale of anxiety and 0.78 for the
subscale of depression.

2.2.3. Radiation therapy comfort questionnaire (RTCQ)
RTCQ was developed by Kolcaba and its Turkish validity and re-

liability study was conducted by Karabacak and Acaroğlu [27,28]. Used
for evaluating the comfort status of the women receiving radiation
therapy due to breast cancer, the questionnaire is a six (1–6)-point
likert scale with 26 items, each of which is scored from “strongly agree”
to “strongly disagree”. The highest scores of the questionnaire indicate
a better comfort (min 1 and max 6) status. The highest and lowest total
scores of the questionnaire are 156 and 26, respectively. Karabacak and
Acaroğlu determined that Cronbach’s alpha value of the RTCQ was 0.61
for the test application and 0.63 for the retest application. In this study,
the Cronbach’s alpha value was 0.71 [28].

2.3. Intervention and intervention protocol

The researcher evaluated whether the patients met the study cri-
teria, informed them, and once they had agreed, received their written
consent. Among the patients who agreed to participate in the study, the
first patient who came to the radiation oncology outpatient clinic was
assigned to the intervention group and the second patient was assigned
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to control group so that they were randomly assigned to the study
groups (Fig. 1). The same procedure was continued until there were 30
patients in each group. The music listening intervention was applied to
the patients in the intervention group, the control group received no
intervention.

2.3.1. Intervention
2.3.1.1. Selecting the music type. A portable MP3 player with double
earphones procured by the researcher was used for the music listening
intervention. The patients in the intervention group were taught how to
use the MP3 player for turning on, turning off and adjusting the volume
and their questions were answered in an available room in the unit
before the radiation therapy. The music type and the duration of
listening were determined according to previous research which
suggested that music can cause irritation during continuous listening,
but music listened to for 15–40 min in one session, for a few times a
day, throughout 3–5 days a week can create a therapeutic effect with
instrumental music providing better relaxation than music with lyrics
[13,16,29–32].

The patients in the intervention group listened to the 19 Trio
Sonatas, a relaxing piece of Bach, which was chosen by a music and
rhythm expert, via an MP3 player with earphone for 20–40 min during
radiation therapy in the treatment unit. The piece chosen was Bach's 19
trio sonatas in which James Galway plays the flute. [32,33].

The literature has suggested that 15–40 min music listening is suf-
ficient for music medicine, but music may cause irritation when it is
listened for a longer time [29,30]. Thus, the patients listened to music
for approximately 20–40 min.

2.3.1.2. Intervention protocol
2.3.1.2.1. Intervention group. On the first day of treatment, the

patients were taken to the waiting room for radiation therapy and
completed socio-demographic and disease characteristics
questionnaire, the HADS and the RTCQ. They were provided with the
music listening intervention via an MP3 player with earphone during
radiation therapy five times a week for 5 weeks. At the end of the 5th week
(when the intervention ended), the scales (HADS and RTCQ) were

applied again and the comfort and anxiety levels of the patients were
evaluated.

2.3.1.3. Control Group. The patients who were included in the study
filled out the questionnaire for socio-demographic and disease
characteristics, HADS and RTCQ on the first day. No music listening
intervention was administered to the patients in this group. At the end
of the 5th week, the HADS and RTCQ were completed again and
patients comfort and anxiety levels evaluated.

2.4. Data analysis

The data were entered into SPSS 21.0 program. The χ2 test and
independent Student’s t-test were used to compare whether or not there
was any difference between the intervention and control groups in
terms of basic characteristics. ANCOVA analysis was performed to show
the effect of repeated measurements.

2.5. Ethical considerations

In order to conduct the study, a written approval was obtained from
the Ethics Committee of Dokuz Eylul University (ethics committee no:
2017/26–39). The patients were informed about the study within the
scope of the Declaration of Helsinki and their written informed consents
were received.

3. Results

3.1. Participant characteristics

A total of 250 patients were assessed for eligibility (Fig. 1). Of the
80 eligible patients 60 agreed to participate. These patients were se-
quentially randomized into the intervention group or control group. No
participants withdrew from the study. The average age of the partici-
pants was 59.40 ± 13.28 years. Among the patients, 35.0% were pri-
mary school graduates and 78.3% were married. The patients were
diagnosed with breast cancer for 9.18 ± 6.66 months on average and

Fig. 1. Consort flow diagram.
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58.3% of the patients had the stage I disease. 85.0% of the patients
received surgical therapy, 71.7% received chemotherapy, and 70.0%
received Radiation Therapy for more than 20 times (Table 1). All pa-
tients were receiving social security and 76.7% were unemployed but
these results are not presented in the table.

There was no statistically significant difference between the inter-
vention and control groups in terms of age, duration of diagnosis,
marital status, educational level, stage of disease, the state of receiving
surgical therapy/chemotherapy, and the number of radiation therapies
(p > 0.05) (Table 1).

3.1.1. Difference between HADS and RTCQ scores of intervention and
control groups

When HADS and RTCQ scores of the patients in the control and
intervention groups before and after the intervention were compared,
the differences were found to be statistically significant between the
groups in favour of the intervention group (p < 0.001; Table 2).

There was a significant difference between intervention and control
groups the pretest-posttest difference scores of HAD-A (F = 31.889,
p=0.000) and HAD-D (F = 46.848, p= 0.000) subscales of the HADS.
Their HAD-A and HAD-D mean scores showed a statistically significant
decrease after the music listening intervention; in other words, the
anxiety and depression levels of the patients decreased (Table 2).

A significant difference was also found between intervention and
control groups the pretest-posttest RTCQ scores (F = 50.434,
p=0.000). The comfort levels of the patients increased after the music
listening (Table 2).

3.1.2. Effect size
The effect size was 0.58 for HAD-A and HAD-D, the subscales of

HADS and 0.53 for RTCQ.

4. Discussion

This study is important because it reveals the positive effect of a
music listening intervention during radiation therapy on the anxiety
and comfort levels of women with early-stage breast cancer.

For patients diagnosed with cancer, the treatment (surgical, radia-
tion therapy, chemotherapy, etc.) and the course of disease causes an-
xiety and depression as well as the diagnosis of cancer. Anxiety, de-
pression and other symptoms increase the severity of negative
physiological and psychological effects of the treatment on patients and
affects their comfort levels negatively [19–21].

In the present study, the music listening intervention applied to the
women with breast cancer during radiation therapy significantly de-
creased their anxiety and depression levels. Similarly, in studies by
Zhao et al., Chen et al. and Rossetti et al., music listening applied before
and during radiation therapy significantly decreased the anxiety levels
[19,21,23]. Likewise, Uslu also found that music was an effective in-
tervention in reducing the anxiety levels in cancer patients undergoing
radiation therapy [15]. In the study conducted by O’Callaghan et al.
using the selected type of music, it was observed that although the
anxiety mean score was not significant in the intervention group, the

Table 1
Baseline Characteristics at pretest between intervention and control groups.

Variable Group Total sample (n = 60) Significance, P-value

Intervention group (n = 30) Control group (n = 30)
n (%) n (%) n (%)

Age (mean ± SD) 62.20 ± 12.49 56.60 ± 13.66 59.40 ± 13.28 1.657 0.103b

Diagnosis duration (months)(mean ± SD) 10.40 ± 7. 53 7.96 ± 5.51 9.18 ± 6. 66 1.427 0.159b

Marital status
Married 21(70.0) 26(86.7) 47(78.3) 2.455 0.209a

Single 9(30.0) 4(13.3) 13(21.7)
Educational Level
İlliterate 4(13.3) 2(6.7) 6(10.0) 2.051 0.562a

Primary education (age 7 to 11) 12(40.0) 9(30.0) 21(35.0)
Secondary education (age 12 to 15) 7(23.3) 8(26.7) 15(25.0)
University 7(23.3) 11(36.7) 18(30.0)
Stage of disease
Stage I 17(56.7) 18(60.0) 35(58.3) 0.069 0.793a

Stage II 13(43.3) 12(40.0) 25(41.7)
Currently receiving surgery
Yes 27(90.0) 24(80.0) 51(85.0) 1176 0,472a

No 3(10.0) 6(20.0) 9(15.0)
Currently receiving chemotherapy
Yes 21(70.0) 22(73.3) 43(71.7) 0.082 0.774a

No 9(30.0) 8(26.7) 17(28.3)
Number of radiation therapies

< 10 3(10.0) 5(16.7) 8(13.3) 0.595 0.743a

10-20 5(16.7) 5(16.7) 10(16.7)
> 20 22(73.3) 20(66.7) 42(70.0)

a Chi-square analyse.
b Independent t test.

Table 2
Difference of HADS and RTCQ scores between intervention and control group at
pretest and post-test.

Variable Intervention group
Mean (SD)

Control group Mean
(SD)

Significance testa

(p)

HADS
HAD-A

Pre test 7.80 (3.82) 7.56(4.26) Fa = 31.889
Post test 5.20 (2.83) 8.56(3.30) p = 0.000
HAD-D
Pretest 7.43(4.19) 686(4.59) Fa = 46.848
Posttest 4.13(1.85) 8.33(4.02) p = 0.000
RTCQ
Pre test 99.76(15.98) 100.10(14.93) Fa = 50.434
Post test 119.03(11.90) 96.53(16.64) p = 0.000

Abbreviations: HADS: Hospital Anxiety and Depression Scale; HAD-A: Hospital
Anxiety and Depression- Anxiety; HAD-D: Hospital Anxiety and Depression-
Depression; RTCQ: Radiation Therapy Comfort Questionnaire.

a ANCOVA analysis was performed to show the effect of repeated measure-
ments.
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mean score (standard deviation) decreased from 37(13.1) to 33(11.4)
[7]. In the present study, the anxiety mean score decreased from 7.80
(3.82) to 5.20 (2.83).

The systematic review by Hertrampf and Wärja, reported that the
music intervention had a positive effect on depression levels of patients
with breast cancer [14]. The meta-analysis study by Wang et al. on
patients with breast cancer also demonstrated that music intervention
positively affected levels of depression [22]. Psychological problems
affecting cancer patients may include anxiety, depression, mood dis-
orders, distress, and emotional difficulties. The patients may experience
these problems due to some fears such as death, pain, disability, im-
paired daily life, side effects of treatments or uncontrollable symptoms
of the disease. Karasawa et al. found that RT anxiety was related to the
following concerns: acute adverse effects (60.6%), treatment outcome
(41.3%), RT use indicating an incurable tumour (40.4%), radiation
exposure (26.6%), excess irradiation (22%), equipment and treatment
room (16.5%), isolation (11.9%), and late adverse effects (9.2%) [34].
While the occurrence of depressive symptoms is four times greater in
patients with cancer than the general population, patients with breast
cancer show increased levels of depressive symptoms compared to most
other malignancies [8]. Music can be an effective intervention for
coping with psychological problems like anxiety and depression. Music
affects the right hemisphere of brain, causes psychophysiological re-
sponses over the limbic system, provides relaxation, and may decrease
pain, stress and anxiety by leading to the release of enkephalin and
endorphin.

This study showed that the music listening intervention applied to
the women with breast cancer during radiation therapy significantly
increased their comfort levels. Similarly, in the study conducted by
Bilgiç and Acaroğlu with patients diagnosed with cancer, found that the
comfort mean scores of the patients increased after the music listening
[13]. Patients with breast cancer experience a number of symptoms
such as nausea-vomiting, loss of appetite, fatigue, pain, mucositis, an-
xiety and depression due to cancer and cancer treatments (che-
motherapy, radiation therapy, etc.) [13,24,29]. These symptoms affect
negatively the life quality of patients and impair their comfort. The
results of many studies have indicated that music listening has effective
results on struggling with these symptoms [13,20,24,29]. In this way,
the comfort of patients is also affected positively. Thus, music is an
important component of a holistic nursing intervention which could be
applied in the population of cancer patients.

4.1. Limitations

In this study, only the short-term effects of music listening were
evaluated and there was no follow up after 5 weeks. Thus, these results
are only applicable to short-term effects of music on anxiety and
comfort. Another limitation is patients in the intervention group were
not allowed to self-select their preferred music but by providing only
one music intervention suggests that it may be generalizable to this
population. The use of different types of music may have had different
impacts.

5. Conclusion

In the study, it was determined that music listening intervention
applied to women with early-stage breast cancer during radiation
therapy decreased their anxiety/depression levels and increased their
comfort levels.

Nurses have important responsibilities in managing these symptoms
because they spend more time with patients. Music can be administered
as a non-invasive, easy to apply, cost-effective and independent nursing
intervention without any side effects and with effective results in pa-
tients with early-stage breast cancer during radiation therapy. Given
that there are an insufficient number of studies examining the effect of
music on patients undergoing radiation therapy in Turkey, further

studies administering music listening interventions to patients with
different types of cancer and exploring patients music preferences in
music selection are needed to explore whether the use of such inter-
ventions could be routinely used in nursing practice.
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