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Abstract
Aims  To evaluate the effects of passive music listening combined with progressive muscle relaxation on anxiety, depression, 
stress, coping, and quality-of-life in women with breast and gynaecological cancers receiving chemotherapy.
Methods  This was an assessor-blinded, randomised wait-list controlled trial. A total of 120 participants were randomly 
allocated into an intervention group or a wait-list control group. The intervention group received an intervention comprising 
training on passive music listening and progressive muscle relaxation, with once-daily self-practice at home for 3 weeks. 
The wait-list control group received the same intervention after the outcome assessment at week 6. All outcome data were 
collected before (T0) and 3 weeks (T1), 6 weeks (T2), and 12 months (T3) after randomisation. A generalised estimating 
equations model was used to compare the changes in each outcome at different time points. Process evaluation was conducted 
using data from the patient’s self-report forms and interviews.
Results  The findings indicated that at T1 and T2, the intervention group’s reductions in anxiety were significantly larger than 
those of the control group. Additionally, the intervention group exhibited significantly better decreases in depression at T2, 
stress at T1, and dysfunctional coping at T2, and a greater improvement in quality-of-life score at T1 and T2 when compared 
to the control group. Most of the interviewed participants provided positive feedback on the intervention.
Conclusions  The intervention was beneficial for lowering anxiety, depression, and stress and increasing the quality-of-life 
of women receiving chemotherapy for breast and gynaecological cancers.
Trial registration.
The trial was prospectively registered with ClinicalTrials.gov on 9 February 2022 (registration number: NCT05262621).
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Introduction

Breast and gynaecological cancers are the most preva-
lent types of cancer affecting women worldwide. In 2020, 
approximately 3.7 million new cases of breast and gynaeco-
logical cancers were reported, accounting for approximately 
40% of all incident cancers among women worldwide [50]. 
Compared to women with other types of cancers, those 
with breast and gynaecological cancers may have addi-
tional negative mood states with changes in body image and 
sexual health. Moreover, a majority of women with breast 
and gynaecological cancers are treated with chemotherapy 
to inhibit cancer cell proliferation and tumour multiplica-
tion [25, 37]. Although chemotherapy undeniably benefits 
patients in terms of improving clinical outcomes, it also 
causes a wide range of adverse effects, such as fatigue, 
neurological effects, and nausea, which have detrimental 
effects on the mood disturbance of patients. Around 26.9% 
of patients with breast cancer who undergo chemotherapy 
encounter anxiety, while approximately 41.55% of them 
face depression [49], and these rates are much higher among 
patients with gynaecological cancers (e.g., cervical cancer), 
at 52.2% and 65.6%, respectively [53].

According to the transactional model of stress and cop-
ing [31], problem- and/or emotion-focused coping strat-
egies were chosen to handle a stressful situation. Prob-
lem-focused coping is a process focused on altering the 
problem; it is an attempt to directly address the source of 
the stress, while emotion-focused coping focuses on man-
aging emotion when the problem cannot be changed [31]. 
As a form of functional emotion-focused coping, music 
intervention has evolved to address the growing need to 
provide effective stress management therapy to cancer 
patients receiving chemotherapy [41].

Music interventions can be classified as either music 
therapy or music medicine, based on the qualifications of 
the interventionist and the nature of the therapeutic rela-
tionship established [7]. In music therapy, a therapeutic 
relationship between trained music therapists and the 
clients is essential, enabling personally tailoring various 
strategies, such as active music listening, songwriting, and 
lyric analysis to improve health outcomes [7]. In contrast, 
music medicine typically involves passive music listen-
ing, where health professionals deliver pre-recorded music 
to patients without a structured therapeutic process [7]. 
Although previous studies have emphasised the impor-
tance of the therapist’s role and the therapeutic relation-
ship [35, 44], recent evidence has found no significant 
difference in the effectiveness of music therapy versus 
music medicine in reducing anxiety among cancer patients 
undergoing chemotherapy [41]. Research on passive music 
listening has identified an effective approach for relieving 

stress-related anxiety among breast cancer patients under-
going chemotherapy [10, 33].

Previous studies have shown a potential increased effect 
of music intervention on mood management when com-
bined with other non-pharmacological interventions, such 
as progressive muscle relaxation [32, 54], mindfulness-
based stress reduction [34], and imagery [11–13, 45]. In the 
above-mentioned studies, music intervention combined with 
progressive muscle relaxation used passive music listen-
ing (music medicine), while other combined interventions 
employed music therapy. Passive music listening combined 
with progressive muscle relaxation (PML-PMR) was found 
to significantly impact anxiety and depression in female 
patients with breast cancer after radical mastectomy [54]. 
Moreover, PML-PMR led to a greater reduction in depres-
sion levels among cancer patients, compared to progressive 
muscle relaxation alone [32].

Although some successful stress management pro-
grammes use either passive music listening or progressive 
muscle relaxation, no previous studies focused on PML-
PMR have involved patients with breast and gynaecological 
cancers who are receiving chemotherapy. The objectives of 
this study are (1) to examine the effects of PML-PMR on 
patients’ anxiety, depression, stress, coping, and quality-of-
life and (2) to evaluate the implementation process to pro-
vide information needed for further research and practice.

Methods

Study design

This was a two-arm assessor-blinded, randomised wait-list 
controlled trial. A repeated-measures design was adopted, 
and the outcomes were assessed at four-time points: baseline 
(T0), immediately post-intervention (week 3, T1), 6-week 
follow-up (T2), and 12-month follow-up (T3).

Settings, participants, and sample size

Participants were recruited from the Hanoi Oncology Hos-
pital between April and August 2022 and Nam Dinh Gen-
eral Hospital in Vietnam between September and October 
2023. Women who met the following criteria were included: 
a diagnosis of breast or gynaecological cancer; 18 years of 
age or older; a patient’s caregiver willing to support the 
study programme; at least 6 weeks of chemotherapy treat-
ments remaining; a Karnofsky score [38] ≥ 80; an anxiety 
score > 7 or depression score > 9 (cut-off points based on 
the Depression Anxiety Stress Scales [DASS-21]); ability 
to communicate, read and write in Vietnamese; possession 
of a device (e.g., smartphone or MP3 player) to play the 
audio file and consent to join the study. Patients who met the 
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following criteria were excluded: known psychiatric mor-
bidity that might prevent them from following the interven-
tion and data collection instructions; difficulty or inability 
to practise progressive muscle relaxation or listen to music; 
use of other treatments or therapies (e.g., yoga or medita-
tion) to manage negative mood states; and personal plans or 
possible treatments that would hinder them from practising 
daily during the intervention period.

The sample size calculation was based on effect sizes of 
1.2 and 0.76, respectively, for anxiety and depression and 
an anticipated attrition rate of 17%, which were estimated 
from our pilot study of women with breast or gynaecological 
cancer who had mild or more severe anxiety and depression 
at baseline. We estimated that a sample size of 45 per group 
would give the study 80% power, at a 5% level of signifi-
cance (two-sided), to detect a conservative effect size of at 
least 0.6 for the primary outcomes of anxiety and depression 
after the intervention. After allowing for an attrition rate of 
20% and rounding up the sample size, we aimed to recruit 
120 participants (n = 60 per group).

Recruitment, randomisation, and blinding

Potential participants were identified from medical records 
by four clinical nurses and a research nurse. The program 
information was provided before the nurses asked the 

patients to provide written informed consent and complete 
the baseline assessment if they agreed to participate.

Randomisation was performed by an independent 
researcher using an online randomiser to assign the par-
ticipants at a 1:1 ratio to either the intervention or the wait-
list control group. Block randomisation procedures with a 
random mix of block sizes (4, 6, and 8) were used [19]. 
Sequential numbered opaque envelopes were used to seal the 
randomisation sequence. The participants and interveners 
could not be blinded because of the nature of the study [27]. 
However, the outcome assessors were blinded.

Study intervention

Development of the intervention was based on the transac-
tional model of stress and coping [31], guidelines for pro-
gressive muscle relaxation [3], and the research team’s prior 
groundwork, including a systematic review [41], qualitative 
study [40], and pilot study [39] (see Fig. 1).

Each participant in the intervention group received a 
training programme for PML-PMR and engaged in 3 weeks 
of home-based self-practice. The training programme was 
delivered individually to participants by a research nurse 
who had been trained in progressive muscle relaxation and 
music intervention. Training took place in another private 
room in the same department before the participant’s chemo-
therapy session. Through the training programme, the par-
ticipant received instruction in progressive muscle relaxation 

Fig. 1   The conceptual framework depicting the mechanism of the music listening and progressive muscle relaxation
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skills, was allowed to select their preferred music genre, and 
was assigned homework. The progressive muscle relaxation 
covered 16 muscle groups, from head to toe, with tensing 
and relaxing times of 5–7 s and 20–30 s, respectively, for 
each muscle group [3] (see SuppInfo 1). The research nurse 
demonstrated how to tense and relax each muscle group, 
and the participant then demonstrated the steps under the 
nurse’s supervision. After acquiring progressive muscle 
relaxation skills, the participant was asked to choose their 
preferred music from a pre-recorded list of music tracks, 
which included folk music, Buddhist or Christian music, 
revolutionary music, and Vietnamese bolero music, ground 
on the results of a previous study of the same population in 
Vietnam [40]. Instrumental music was chosen in this study 
since it had a better effect on anxiety reduction than vocal 
music [42]. This list comprised various selections of relax-
ing music with 60–80 bpm to maximise its relaxation effec-
tiveness [8, 10, 15]. The authors discussed with a musician 
to select the list of tracks. The content of the intervention 
including music tracks, transcript of progressive muscle 
relaxation, and the recorded voice of the interventionist was 
evaluated by an academic professor, two professors in music 
therapy, a progressive muscle relaxation expert, a clinical 
psychologist, and an oncologist to ensure appropriateness. 
An entire intervention session involved 20 min of progres-
sive muscle relaxation, followed by 20 min of passive music 
listening.

After training, the research nurse addressed each question 
and encouraged them to engage in daily self-practice in a 
private room in their home. A booklet outlining the inter-
vention, audio recordings to guide the steps of progressive 
muscle relaxation, and the preferred music were sent to each 
participant to use in their home practice. Furthermore, the 
research nurse spoke with the participants’ main caregivers 
in person or by telephone to provide them with information 
about the negative mood states faced by patients with breast 
and gynaecological cancers, explain the intervention pro-
gramme, and assign the caregivers the task of encouraging 
the participants to adhere to the programme. Additionally, 
to enhance adherence, a research assistant contacted the 
participants weekly by telephone to encourage self-practice, 
discuss any challenges, and provide solutions. A record sheet 
was given to the participants to document the time, period 
of practice, any undesirable events, and reasons for not prac-
ticing. After 3 weeks of intervention, the participants were 
encouraged to self-practice, but no phone call reminder was 
made.

The participants in the wait-list control group received 
usual care and weekly phone calls from the research assis-
tant, which mainly included greetings, general inquiries, 
and reminders to return to the hospital for their sched-
uled chemotherapy sessions. After the T2 assessment, the 
research nurse provided these participants with a brief 

training programme and materials similar to those given to 
the intervention group.

Outcome measures and instruments

The participants’ data, including their demographic and 
clinical information, were collected via a self-designed 
datasheet. Anxiety, depression, and stress were evaluated 
using the Vietnamese version of the DASS-21, which com-
prises seven items each to measure anxiety, depression, and 
stress and has demonstrated strong internal consistency 
[52]. Confirmatory factor analysis of the tool supports its 
structural validity in screening for psychological distress 
in cancer patients [20]. Additionally, it has shown excel-
lent sensitivity and specificity in screening for breast can-
cer [2]. Quality-of-life was assessed using the Vietnamese 
Functional Assessment of Cancer Therapy-General (FACT-
G) instrument, which covers physical function, social and 
family relationships, emotional well-being, and functional 
abilities; this instrument was translated and validated by the 
Functional Assessment of Chronic Illness Therapy organi-
sation [14]. Functional emotion-focused and dysfunctional 
coping were measured using the Vietnamese version of the 
Brief-Cope Orientation to Problems Experienced Inventory 
(Brief-COPE), a tool widely used to evaluate coping among 
cancer patients; this tool was validated previously, yielding 
a Cronbach’s alpha of 0.85 [36].

The participants’ feedback and comments on the pro-
gramme were gathered from daily self-report forms and 
through face-to-face individual interviews at T1 (see Sup-
pInfo 2).

Data collection

Data collection was conducted at T0, T1, T2, and T3. At T0, 
all participants were asked to complete the demographic data 
form, DASS-21, FACT-G, and Brief-COPE. Subsequently, 
the participants completed the DASS-21, FACT-G, and 
Brief-COPE again at T1, T2, and T3.

The participants in the intervention group recorded their 
self-practice daily in the self-report forms, which were 
returned to the administrative nurses at T1 and T2. The par-
ticipants were not asked to record their daily self-practice 
from 6 weeks to 12 months post-intervention due to limited 
resources to manage adherence. Upon completion of the pro-
gramme at week 3, the first author invited the participants 
in the intervention group to participate in individual face-
to-face interviews in a private room in the hospital. Using 
purposeful sampling, the recruitment process was continued 
until reaching data saturation. The duration of each inter-
view lasted between 30 and 40 min.
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Data analysis

The data were analysed using IBM SPSS (version 26), and 
all tests were two-sided with a level of significance set at 
0.05. The intention-to-treat (ITT) principle was adopted 
in accordance with the CONSORT statement, and a gen-
eralised estimating equations (GEE) model was applied 
to compare the changes in each outcome at different time 
points with respect to the baseline. To quantify the effects 
of the intervention on the outcomes, Hedges’ g effect sizes 
were computed using the outcome change scores relative 
to the baseline. Hedges’ g values of 0.15, 0.40, and 0.75 
can be interpreted to indicate small, medium, and large 
effects, respectively [9].

The qualitative data were analysed via qualitative content 
analysis [24], using NVivo software (version 12). All inter-
views were recorded and then transcribed verbatim. Two 
researchers independently conducted coding process to iden-
tify subcategories, categories, and themes. Any discrepant 
results are discussed to reach a consensus [24, 26].

Results

Baseline characteristics of the participants

A total of 639 patients were assessed for eligibility. Of these, 
501 failed to fulfil the requirements for inclusion and 18 

Fig. 2   The consolidated 
standards of reporting trial 
(CONSORT) flow diagram of 
the study
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chose not to participate in the study. The remaining 120 
participants were randomly allocated to the intervention 
(n = 60) or the wait-list control group (n = 60) (see Fig. 2).

The mean age of the participants was 50.1 (10.3) years. 
Among the participants, 48.3% possessed a secondary edu-
cation or below, 62.5% were not currently employed, 52.5% 
resided in suburban or rural areas, and 86.3% had a monthly 
household income per person of less than USD 210. No 

significant differences in any of the demographic or clinical 
characteristics were found between the groups at baseline 
(Table 1).

Effects of the intervention on outcome variables

Regarding anxiety, the intervention group demonstrated sig-
nificantly greater decreases in anxiety scores than the wait-list 

Table 1   Participant baseline characteristics

IG intervention group, WCG​ wait-list control group, IQR interquartile range, VND Vietnam Dong, $ USD, aChi-square test, bIndependent sample 
T test, cMann-Whitney U test, dFisher’s exact test

Variables Total (N = 120) Group assignment

IG (n = 60) WCG (n = 60)

Age (years) mean (SD) 50.08 (10.32) 53.25 (10.66) 50.92 (9.93)
Education
Secondary school and lower 58 (48.3%) 29 (48.3%) 29 (48.3%)
High, vocational school 36 (30%) 17 (28.3%) 19 (31.7%)
Bachelor or higher 26 (21.7%) 14 (23.3%) 12 (20%)
Religion
Non-religion 98 (81.7%) 52 (76.7%) 46 (86.7%)
Buddism 7 (5.8%) 3 (6.7%) 4 (5%)
Christian 15 (12.5%) 5 (16.7%) 10 (8.3%)
Employment status
Current worker 45 (37.5%) 19 (31.7%) 26 (43.3%)
Non-current worker 75 (62.5%) 41 (68.3%) 34 (56.7%)
Place of living
Urban 57 (47.5%) 29 (48.3%) 28 (46.7%)
Suburban/rural 63 (52.5%) 31 (51.7%) 32 (53.3%)
Marital status
Married 96 (80%) 49 (81.7%) 47 (78.3%)
Single/divorced/separated/widowed 24 (20%) 11 (18.3%) 13 (21.7%)
Income/month
 > 5 million VND ($210) 86 (71.7%) 45 (75%) 41 (86.3%)
5–10 million VND 34 (28.3%) 15 (25%) 19 (31.7%)
 < 10 million VND 3 (5%)
Cancer diagnosis
Breast cancer 92 (76.7%) 50 (83.3%) 42 (70%)
Gynaecological cancer 28 (23.3%) 10 (16.7%) 18 (30%)
Cancer stage
Stage 1 14 (11.7%) 7 (11.7%) 7 (11.7%)
Stage 2 34 (28.3%) 17 (28.3%) 17 (28.3%)
Stage 3 43 (35.8%) 23 (38.3%) 20 (33.3%)
Stage 4 29 (24.2%) 13 (21.7%) 16 (26.7%)
Time from diagnosis (months) median (IQR) 8.5 (31) 7 (31) 11 (31)
Type of treatment
Chemotherapy only 93 (77.5%) 45 (75%) 48 (80%)
Chemotherapy + radiotherapy 27 (22.5%) 15 (25%) 12 (20%)
Chemotherapy regimen
Single agent 69 (57.5%) 30 (50%) 39 (65%)
Combination agents 51 (42.5%) 30 (50%) 21 (35%)
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control group at both T1 (group-by-time interaction β = − 4.96, 
95% confidence interval [CI]: − 7.96 to − 1.96, P < 0.001, 
Hedges’ g = 0.78) and T2 (β = − 5.10, 95% CI: − 8.30 to − 1.91, 
P < 0.01, g = 0.78), but no significant between-group differ-
ence was found at T3. Regarding depression, a significantly 
greater reduction was observed in the intervention group than 
in the control group at T2 (β = − 5.85, 95% CI: − 8.93 to − 2.78, 
P < 0.001, g = 0.81), but no significant between-group differ-
ence was observed at T1 or T3. Regarding stress, the interven-
tion group had a significantly greater reduction in the stress 
score than the control group at T1 (β = − 4.70, 95% CI: − 7.74 
to − 1.66, P < 0.01, g = 0.71), but no significant between-group 
difference was observed at T2 or T3.

In terms of coping, the intervention group had a greater 
increase in the functional emotion-focused coping score than 
the control group at T1, T2, and T3, although these differ-
ences were not significant. The participants in the interven-
tion group showed a significant reduction in the dysfunc-
tional coping score compared with the control group at T2 
(β = − 2.53, 95% CI: − 4.29 to − 0.77, P = 0.01), but no sig-
nificant between-group difference was observed at T1 or T3.

The intervention group had a significantly greater 
increase in the quality-of-life score than the control group 
at both T1 (β = 7.61, 95% CI: 2.76 to 12.46, P < 0.01) and T2 
(β = 9.59, 95% CI: 3.62 to 15.57, P < 0.01), but no significant 
between-group difference was found at T3 (see Table 2).

Participants’ feedback on the intervention

The participants’ self-report forms documented that during 
the first week after chemotherapy, many patients reported 
that they could not practise daily due to fatigue and pain.

Using purposeful sampling to recruit the participants for 
the interviews ensured a diverse range of demographic and 
clinical characteristics such as age, education level, cancer 
stage, and chemotherapy regimen. The recruitment pro-
cess was continued until reaching data saturation. A total 
of eleven patients participated in interviews at the hospital. 
The interview data were categorised into four themes (see 
Table 3):

Theme 1: Perceived benefits of the intervention

The participants reported multiple benefits from the inter-
vention. In terms of mood states, the participants felt a sense 
of comfort, reduced anxiety and stress, increased optimism, 
and more positive thoughts. Physically, the participants 
noticed an improvement in their sleep quality and a decrease 
in feeling cold. Additionally, the intervention positively 
impacted their family relationships, with two participants 
expressing that their family members were happier and more 
connected.

Theme 2: Elements of a successful intervention

The participants identified key elements that contributed 
to the success of the intervention. They positively evalu-
ated the intervention's length and materials, finding them 
suitable for their physical condition. The recorded voice 
and selected music enhanced their experience by creating 
a pleasant atmosphere. The combination of PML-PMR 
was highlighted as crucial for relaxation. They accordingly 
viewed music listening and progressive muscle relaxation as 
interdependent. Family support was crucial, as family mem-
bers reminded the participants to practise daily and helped 
create a distraction-free setting. Moreover, facilitators of 
self-practice at home, including the ability to practice in a 
standard environment, and easy access to materials, were 
also reported as beneficial.

Theme 3: Difficulties in practising at home

Two patients reported that they had a cramp in the back and 
felt slight pain in their muscles on the first day of practice. 
These challenges and side effects affected their adherence 
to the intervention.

Theme 4: Comments on the intervention

One participant provided feedback suggesting that to max-
imise the effectiveness of the intervention, patients should 
practise under the guidance and supervision of an instructor. 
This participant expressed a concern that practising at home 
without guidance could cause individuals to follow the steps 
incorrectly.

Discussion

Drawing on the transactional model of stress and coping, 
this is the first theory-driven, evidence-based randomised 
controlled trial of the effects of home-based PML-PMR to 
manage the negative mood states experienced by patients 
with breast and gynaecological cancers who are receiving 
chemotherapy. The results of the study indicate that the 
intervention significantly reduced the participants’ anxiety, 
depression, stress, and dysfunctional coping and improved 
their quality-of-life at short-term assessments. An improve-
ment in emotion-focused coping was also observed, although 
this was not statistically significant.

The study findings demonstrate that the participants in 
the intervention group had significantly greater reductions 
in anxiety levels at T1 and T2 and in depression levels at T2 
than those in the wait-list control group. The results are con-
sistent with those of Zhou et al. [54], who showed that PML-
PMR reduced anxiety and depression in female patients with 
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breast cancer after radical mastectomy. However, the inter-
vention tested by Zhou et al. was delivered twice a day and 
thus required more manpower. Moreover, their study focused 
only on anxiety and depression during hospitalisation, but 
these symptoms arise at diagnosis and remain throughout 
treatment and for a long period [48]. Thus, interventions 
should address patients’ negative mood states not only dur-
ing hospitalisation but also after discharge. The interven-
tion introduced in the current study was developed to allow 

patients to practise independently. It is less labour-intensive 
than the intervention developed by Zhou et al. [54]; feasi-
ble in any setting, including patients’ homes; and enables 
patients to practise consistently to relieve long-term stress.

The results also suggest that this intervention is effective 
and useful for reducing stress levels among cancer patients 
receiving chemotherapy. In other studies, PML-PMR was 
found to effectively reduce stress in other populations, such 
as intensive care nurses [43] and nursing students before 

Table 2   GEE model for comparing outcomes between the intervention and the wait-list control group over time

T0 baseline, T1 3-week from T0, T2 6-week from T0, T3 12-month post-intervention. SD standard deviation; Group effect, group differences 
between the intervention group and the wait-list control group at the baseline (T0); Time effect, changes of variables in the wait-list control group 
at T1, T2, and T3 compared with T0; Group * time effect, mean difference in changes of outcome variables in the intervention group compared 
with the wait-list control group at T1, T2, and T3 relative to T0; *p < 0.05

Intervention Control Group effect P Time effect P Group * time effect P Hedge’s g
Mean (SD) Mean (SD) β (95%CI) β (95%CI) β (95%CI)

Anxiety
T0 11.44 (4.78) 11.67 (3.85)  − 1.83 (− 4.01, 

0.38))
0.10

T1 8.0 (4.57) 15.50 (6.49) 3.83 (1.55, 6.09)  < 0.001*  − 4.96 
(− 7.96, − 1.96)

0.001* 0.78

T2 8.07 (4.97) 14.67 (8.39) 3.75 (1.19, 6.29) 0.004*  − 5.10 
(− 8.30, − 1.91)

0.002* 0.78

T3 7.59 (8.01) 11.75 (7.34)  − 1.18 (− 4.89, 0.38) 0.53  − 2.33 (− 7.18, 0.89) 0.35 0.53
Depression
T0 10.21 (8.52) 10.17 (5.75)  − 2.40 (− 5.67, 0.87) 0.15
T1 7.17 (8.69) 13.92 (8.33) 2.69 (1.41, 5.25) 0.04*  − 3.18 (− 6.69, 0.32) 0.08 0.52
T2 5.79 (5.19) 13.33 (7.79) 2.98 (0.61, 5.34) 0.01*  − 5.85 

(− 8.93, − 2.78)
 < 0.001* 0.81

T3 7.58 (8.01) 11.75 (7.54)  − 1.42 (− 5.21, 2.38) 0.47  − 1.76 (− 7.16, 3.63) 0.52 0.53
Stress
T0 11.24 (7.28) 11.0 (6.35)  − 2.17 (− 5.03, 0.69) 0.14
T1 9.17 (8.15) 17.0 (7.64) 5.79 (3.75, 7.82)  < 0.001*  − 4.70 

(− 7.74, − 1.66)
0.002* 0.71

T2 11.24 (7.06) 14.33 (8.60) 3.66 (1.37, 5.96) 0.002*  − 2.52 (− 5.67, 0.63) 0.12 0.53
T3 8.69 (9.06) 11.75 (7.69)  − 1.05 (− 4.86, 2.76) 0.59  − 0.89 (− 6.01, 4.23) 0.73 0.36
Functional emotion-focused coping
T0 34.07 (6.08) 38.54 (6.79)  − 0.6 (− 2.95, 1.75) 0.62
T1 36.38 (5.23) 37.04 (6.61) 0.89 (− 0.76, 2.54) 0.29 1.28 (− 0.93, 3.49) 0.25 0.12
T2 37.03 (5.58) 35.96 (6.26) 0.24 (− 1.59, 2.07) 0.79 1.79 (− 0.61, 4.19) 0.14 0.21
T3 37.38 (6.09) 37.62 (5.25) 1.53 (− 0.99, 4.05) 0.24 0.85 (− 2.42, 4.11) 0.61 0.04
Dysfunctional coping
T0 17.24 (3.82) 18.54 (5.06)  − 1.42 (− 2.92, 0.09) 0.06
T1 15.55 (3.16) 18.71 (4.54) 1.78 (0.46, 3.10) 0.01*  − 1.49(− 3.17, 0.19) 0.08 0.63
T2 15.62 (3.31) 19.83 (4.10) 2.40 (1.07, 3.73)  < 0.001*  − 2.53 

(− 4.29, − 0.77)
0.01* 0.86

T3 16.41 (4.57) 18.38 (3.10)  − 0.24 (− 1.74, 1.26) 0.75  − 0.55 (− 2.99, 1.90) 0.66 0.49
Quality of life
T0 71.84 (12.53) 77.09 (15.39) 3.49 (− 1.51, 8.49) 0.17
T1 74.26 (14.13) 66.91 (15.36)  − 3.21 (− 6.19, 

0–0.23)
0.04* 7.61 (2.76, 12.46)  < 0.01* 0.75

T2 81.99 (14.69) 71.39 (17.71)  − 2.87 (− 6.19, 0.45) 0.09 9.59 (3.62, 15.57)  < 0.01* 0.78
T3 87.97 (13.53) 78.79 (15.60) 8.68 (1.85, 15.51) 0.01* 5.68 (− 3.19, 14.54) 0.21 0.62
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exams [21]. These findings indicate the potential application 
of this combined approach in various settings and popula-
tions. Listening to calming music can stimulate a patient’s 
hypothalamus and peripheral system to reduce their cortisol 
level [47]. Progressive muscle relaxation can reduce muscle 
tension by helping individuals become more aware of their 
bodily sensations and promoting a sense of mindfulness [28, 
29].

The current study showed a significantly greater improve-
ment in the overall quality-of-life of participants in the inter-
vention group than in the wait-list control group at T1 and 
T2. Although no previous study has assessed the impact of 
PML-PMR on the quality-of-life of patients with cancer, a 
similar significant improvement was found in previous stud-
ies on pregnant women and family caregivers [1, 16]. Pas-
sive music listening and progressive muscle relaxation have 
been proven to improve various aspects of physical, social/
family, emotional, and functional well-being, such as nausea, 
vomiting, and pain [7, 51]; mood [7]; a sense of comfort [4]; 
and insomnia [5, 30].

More than music medicine, music therapy establishes 
the therapeutic relationship and the trained music therapist 
supports the client throughout the intervention in optimal 
environments. However, the number of music therapists is 
limited especially in developing countries such as Vietnam 
and the music therapy service is not covered by insurance 
in many countries making access to these services challeng-
ing. In this context, using passive music listening may be an 
effective alternative solution. To address the limitations of 
the home-based intervention, such as the lack of face-to-face 
support of the intervener, and adherence to the intervention 
of the participants, our study employed various strategies. 
Apart from the commonly used strategies including, phone 
calls and distributing guidelines and forms as a reminder 
to participants, we sought support from family members of 
the participants. Family members’ reminders and encourage-
ment contributed to increased patient compliance. In addi-
tion, the family members also help pảticpants to practice in 
a quiet, comfortable room without being disturbed allowing 
them to concentrate more [3, 18]. This environment is the 
ideal condition to achieve the best level of relaxation by the 
intervention [3].

Study limitations

This study has several limitations of note. First, due to 
the nature of the study, the participants and the intervener 
needed to be actively involved in the intervention [27]; thus, 
blinding them was impossible. Second, because of inad-
equate resources, our study design lacked a sham arm, a 
passive music listening arm, and a progressive muscle relax-
ation arm. Lastly, we provided the intervention to the partici-
pants in the wait-list control group after the assessment at T2 

might introduce contamination effects during the T3 assess-
ment. Therefore, the primary objective at T3 was to evaluate 
the influence of the timing of intervention delivery and the 
strategies provided in terms of enhancing patient adherence, 
rather than the long-term effects of the intervention.

Implications for research and practice

Future study designs may include a sham group to enable 
the detection of a placebo effect. To achieve this, listening 
to music could be replaced by listening to audiobooks and 
reflective listening sessions [6]. A sham progressive muscle 
relaxation exercise could be designed by instructing partici-
pants to breathe normally and constantly perform an activity, 
such as tensing one muscle or moving another part of the 
body, instead of all 16 muscle groups in turn [22]. The find-
ings demonstrated the effectiveness of PML-PMR in terms 
of improving physical and functional well-being. In addition, 
PML-PMR have been found to be beneficial for patients with 
other types of cancer and chronic diseases [17, 46]. More 
studies on the effects of PML-PMR on other outcomes and 
in different patient populations are warranted.

Regarding practice, this intervention should be consid-
ered in the context of managing negative mood states in 
patients. Healthcare staff will need to participate in training 
courses on passive music listening and progressive muscle 
relaxation to allow them to use the intervention in routine 
patient care. Regarding patients, noncompliance mainly 
occurs during the first week after chemotherapy, when 
the adverse effects cause some patients to be fatigued. To 
encourage patients to practise the intervention, telephone, 
and text message reminders should be intensified [23].

Conclusion

The home-based PML-PMR was effective in terms of reduc-
ing participants’ anxiety and stress and improving their qual-
ity-of-life during the 3-week intervention period. The effects 
of the intervention on anxiety, depression, and quality-of-life 
were sustained at week 6. This intervention can be consid-
ered for inclusion in routine clinical practice to manage the 
negative mood states experienced by cancer patients.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​025-​09281-4.

Acknowledgements  The authors would like to acknowledge the staff 
at Hanoi Oncology Hospital and Nam Dinh General Hospital for their 
support during data collection.

Author contributions  K. T. N.: Conceptualization, Methodology, 
Investigation, Project administration, Formal analysis, Data curation, 
Writing – Original draft; D.N.S. C.: Methodology, Writing – review & 
editing; A. T. C.: Methodology, Writing – review & editing; H. T. X.H.: 

https://doi.org/10.1007/s00520-025-09281-4


Supportive Care in Cancer (2025) 33:245	 Page 11 of 13  245

Investigation, Project administration, Writing – review & editing; A. 
T. T.: Resources, Writing – review & editing, K. M. C.: Methodology, 
Writing – review & editing; K. C. C.: Data analysis, Writing – review & 
editing; C..W.H. C.: Conceptualization, Methodology, Writing –review 
& editing, Supervision.

Data availability  The dataset is not publicly available due to privacy 
or ethical restrictions. The data are available on request from the cor-
responding author.

Declarations 

Ethical approval  Approval for this study was obtained from the Ethics 
Committee in Medical Research, Nam Dinh University of Nursing, 
Vietnamese Ministry of Health (No. 2792) on 14 December 2021, the 
Joint Chinese University of Hong Kong—New Territories East Cluster 
Clinical Research Ethics Committee (No. 2021.725) on 18 January 
2022, and the permission from the study sites. The study was con-
ducted according to the principles of the Declaration of Helsinki, and 
all participants provided written informed consent before enrolment.

Competing interests  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Akmese ZB, Oran NT (2014) Effects of progressive muscle 
relaxation exercises accompanied by music on low back pain and 
quality of life during pregnancy. J Midwifery Womens Health 
59:503–509. https://​doi.​org/​10.​1111/​jmwh.​12176

	 2.	 Bener A, Alsulaiman R, Doodson L, El Ayoubi H (2016) Com-
parison of reliability and validity of the breast cancer depression 
anxiety stress scales (DASS-21) with the beck depression inven-
tory-(BDI-II) and hospital anxiety and depression scale (HADS). 
Int J Behav Res Psychol 4:197–203

	 3.	 Bernstein D, Borkovec TD, Hazlett-Stevens H (2000) New direc-
tions in progressive relaxation training: a guidebook for helping 
professionals. Greenwood Publishing Group, Westport

	 4.	 Bilgic S, Acaroglu R (2017) Effects of listening to music on the 
comfort of chemotherapy patients. West J Nurs Res 39:745–762. 
https://​doi.​org/​10.​1177/​01939​45916​660527

	 5.	 Blanaru M, Bloch B, Vadas L, Arnon Z, Ziv N, Kremer I, Hai-
mov I (2012) The effects of music relaxation and muscle relaxa-
tion techniques on sleep quality and emotional measures among 
individuals with posttraumatic stress disorder. Ment Illn 4:59–65. 
https://​doi.​org/​10.​4081/​mi.​2012.​e13

	 6.	 Bradt J (2012) Randomized controlled trials in music therapy: 
guidelines for design and implementation. J Music Ther 49:120–
149. https://​doi.​org/​10.​1093/​jmt/​49.2.​120

	 7.	 Bradt J, Dileo C, Magill L, Teague A (2016) Music interventions 
for improving psychological and physical outcomes in cancer 
patients. Cochrane Database Syst Rev: Cd006911. https://​doi.​
org/​10.​1002/​14651​858.​CD006​911.​pub3

	 8.	 Bro ML, Johansen C, Vuust P, Enggaard L, Himmelstrup B, 
Mourits-Andersen T, Brown P, d’Amore F, Andersen EAW, Abild-
gaard N, Gram J (2019) Effects of live music during chemotherapy 
in lymphoma patients: a randomized, controlled, multi-center 
trial. Support Care Cancer 27:3887–3896. https://​doi.​org/​10.​1007/​
s00520-​019-​04666-8

	 9.	 Brydges CR (2019) Effect size guidelines, sample size calcula-
tions, and statistical power in gerontology. Innov Aging 3:igz036. 
https://​doi.​org/​10.​1093/​geroni/​igz036

	10.	 Bulfone T, Quattrin R, Zanotti R, Regattin L, Brusaferro S (2009) 
Effectiveness of music therapy for anxiety reduction in women 
with breast cancer in chemotherapy treatment. Holist Nurs Pract 
23:238–242. https://​doi.​org/​10.​1097/​HNP.​0b013​e3181​aeceee

	11.	 Burns DS (2001) The effect of the Bonny method of guided 
imagery and music on the mood and life quality of cancer patients. 
J Music Ther 38:51–65. https://​doi.​org/​10.​1093/​jmt/​38.1.​51

	12.	 Burns DS, Azzouz F, Sledge R, Rutledge C, Hincher K, Monahan 
PO, Cripe LD (2008) Music imagery for adults with acute leuke-
mia in protective environments: a feasibility study. Supportive Care 
Cancer 16:507–513. https://​doi.​org/​10.​1007/​s00520-​007-​0330-z

	13.	 Burns DS, Meadows AN, Althouse S, Perkins SM, Cripe LD 
(2018) Differences between supportive music and imagery and 
music listening during outpatient chemotherapy and potential 
moderators of treatment effects. J Music Ther 55:83–108. https://​
doi.​org/​10.​1093/​jmt/​thy001

	14.	 Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, 
Silberman M, Yellen SB, Winicour P, Brannon J (1993) The func-
tional assessment of cancer therapy scale: development and vali-
dation of the general measure. J Clin Oncol 11:570–579. https://​
doi.​org/​10.​1200/​JCO.​1993.​11.3.​570

	15.	 Chen SC, Yeh ML, Chang HJ, Lin MF (2020) Music, heart 
rate variability, and symptom clusters: a comparative study. 
Support Care Cancer 28:351–360. https://​doi.​org/​10.​1007/​
s00520-​019-​04817-x

	16.	 Choi YK (2010) The effect of music and progressive muscle relaxation 
on anxiety, fatigue, and quality of life in family caregivers of hospice 
patients. J Music Ther 47:53–69. https://​doi.​org/​10.​1093/​jmt/​47.1.​53

	17.	 Dewi E, Nisa NQ, Nurmahdianingrum SD, Triyono T (2022) 
Progressive muscle relaxation as an effort in reducing anxiety 
for patients with asthma attacks. Jurnal Berita Ilmu Keperawatan 
15:185–189. https://​doi.​org/​10.​23917/​bik.​v15i2.​18185

	18.	 Dikmen HA, Terzioglu F (2019) Effects of reflexology and pro-
gressive muscle relaxation on pain, fatigue, and quality of life 
during chemotherapy in gynecologic cancer patients. Pain Manag 
Nurs 20:47–53. https://​doi.​org/​10.​1016/j.​pmn.​2018.​03.​001

	19.	 Efird J (2011) Blocked randomization with randomly selected 
block sizes. Int J Environ Res Public Health 8:15–20. https://​doi.​
org/​10.​3390/​ijerp​h8010​015

	20.	 Fox RS, Lillis TA, Gerhart J, Hoerger M, Duberstein P (2018) 
Multiple group confirmatory factor analysis of the DASS-21 
depression and anxiety scales: how do they perform in a can-
cer sample? Psychol. Rep 121:548–565. https://​doi.​org/​10.​1177/​
00332​94117​7277

	21.	 Gallego-Gómez JI, Balanza S, Leal-Llopis J, García-Méndez 
JA, Oliva-Pérez J, Doménech-Tortosa J, Gómez-Gallego M, 
Simonelli-Muñoz AJ, Rivera-Caravaca JM (2020) Effectiveness 
of music therapy and progressive muscle relaxation in reducing 
stress before exams and improving academic performance in nurs-
ing students: a randomized trial. Nurse Educ Today 84:104217. 
https://​doi.​org/​10.​1016/j.​nedt.​2019.​104217

	22.	 Georga G, Chrousos G, Artemiadis A, Panagiotis PP, Bakakos P, 
Darviri C (2019) The effect of stress management incorporating 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/jmwh.12176
https://doi.org/10.1177/0193945916660527
https://doi.org/10.4081/mi.2012.e13
https://doi.org/10.1093/jmt/49.2.120
https://doi.org/10.1002/14651858.CD006911.pub3
https://doi.org/10.1002/14651858.CD006911.pub3
https://doi.org/10.1007/s00520-019-04666-8
https://doi.org/10.1007/s00520-019-04666-8
https://doi.org/10.1093/geroni/igz036
https://doi.org/10.1097/HNP.0b013e3181aeceee
https://doi.org/10.1093/jmt/38.1.51
https://doi.org/10.1007/s00520-007-0330-z
https://doi.org/10.1093/jmt/thy001
https://doi.org/10.1093/jmt/thy001
https://doi.org/10.1200/JCO.1993.11.3.570
https://doi.org/10.1200/JCO.1993.11.3.570
https://doi.org/10.1007/s00520-019-04817-x
https://doi.org/10.1007/s00520-019-04817-x
https://doi.org/10.1093/jmt/47.1.53
https://doi.org/10.23917/bik.v15i2.18185
https://doi.org/10.1016/j.pmn.2018.03.001
https://doi.org/10.3390/ijerph8010015
https://doi.org/10.3390/ijerph8010015
https://doi.org/10.1177/00332941177277
https://doi.org/10.1177/00332941177277
https://doi.org/10.1016/j.nedt.2019.104217


	 Supportive Care in Cancer (2025) 33:245245  Page 12 of 13

progressive muscle relaxation and biofeedback-assisted relaxation 
breathing on patients with asthma: a randomised controlled trial. Adv 
Integr Med 6:73–77. https://​doi.​org/​10.​1016/j.​aimed.​2018.​09.​001

	23.	 Gok Metin Z, Karadas C, Izgu N, Ozdemir L, Demirci U (2019) 
Effects of progressive muscle relaxation and mindfulness medita-
tion on fatigue, coping styles, and quality of life in early breast 
cancer patients: an assessor blinded, three-arm, randomized con-
trolled trial. Eur J Oncol Nurs 42:116–125. https://​doi.​org/​10.​
1016/j.​ejon.​2019.​09.​003

	24.	 Graneheim UH, Lundman B (2004) Qualitative content analysis 
in nursing research: concepts, procedures and measures to achieve 
trustworthiness. Nurse Educ Today 24:105–112. https://​doi.​org/​
10.​1016/j.​nedt.​2003.​10.​001

	25.	 Ho SSM, So WKW, Leung DYP, Lai ETL, Chan CWH (2013) Anxi-
ety, depression and quality of life in Chinese women with breast can-
cer during and after treatment: a comparative evaluation. Eur J Oncol 
Nurs 17:877–882. https://​doi.​org/​10.​1016/j.​ejon.​2013.​04.​005

	26.	 Holloway I, Galvin K (2016) Qualitative research in nursing and 
healthcare. Wiley

	27.	 Huang S, Good M, Zauszniewski JA (2010) The effectiveness of 
music in relieving pain in cancer patients: a randomized controlled 
trial. Int J Nurs Stud 47:1354–1362. https://​doi.​org/​10.​1016/j.​ijnur​
stu.​2010.​03.​008

	28.	 Isa MR, Moy FM, Razack AHA, Zainuddin ZM, Zainal NZ (2013) 
Impact of applied progressive deep muscle relaxation training on the 
level of depression, anxiety and stress among prostate cancer patients: 
a quasi-experimental study. Asian Pac J Cancer Prev 14:2237–2242

	29.	 Kim KJ, Na YK, Hong HS (2016) Effects of progressive muscle 
relaxation therapy in colorectal cancer patients. West J Nurs Res 
38:959–973. https://​doi.​org/​10.​1177/​01939​45916​635573

	30.	 Lafçi D, Öztunç G (2015) The effect of music on the sleep quality 
of breast cancer patients. Int J Caring Sci 8:633

	31.	 Lazarus RS, Folkman S (1984) Stress, appraisal, and coping. Springer 
	32.	 Liao J, Wu Y, Zhao Y, Zhao YC, Zhang X, Zhao N, Lee CG, Yang 

YF (2018) Progressive muscle relaxation combined with Chinese 
medicine five-element music on depression for cancer patients: 
a randomized controlled trial. Chin J Integr Med 24:343–347. 
https://​doi.​org/​10.​1007/​s11655-​017-​2956-0

	33.	 Lin MF, Hsieh YJ, Hsu YY, Fetzer S, Hsu MC (2011) A ran-
domised controlled trial of the effect of music therapy and verbal 
relaxation on chemotherapy-induced anxiety. J Clin Nurs 20:988–
999. https://​doi.​org/​10.​1371/​journ​al.​pone.​01042​66

	34.	 Liu H, Gao X, Hou Y (2019) Effects of mindfulness-based stress 
reduction combined with music therapy on pain, anxiety, and 
sleep quality in patients with osteosarcoma. Braz J Psychiatry 
41:540–545. https://​doi.​org/​10.​1590/​1516-​4446-​2018-​0346

	35.	 Marquez-Garcia AV, Magnuson J, Morris J, Iarocci G, Doesburg 
S (2022) Moreno S (2022) Music therapy in autism spectrum 
disorder: a systematic review. Rev J Autism Dev Disord 9:91–107. 
https://​doi.​org/​10.​1007/​s40489-​021-​00246-x

	36.	 Matsumoto S, Yamaoka K, Nguyen HDT, Nguyen DT, Nagai M, 
Tanuma J, Mizushima D, Nguyen KV, Pham TN, Oka S (2020) Vali-
dation of the brief coping orientation to problem experienced (brief 
COPE) inventory in people living with HIV/AIDS in Vietnam. Glob 
Health Med 2: 374–383. https://​doi.​org/​10.​35772/​ghm.​2020.​01064

	37.	 Miller KD, Nogueira L, Mariotto AB, Rowland JH, Yabroff KR, 
Alfano CM, Jemal A, Kramer JL, Siegel RL (2019) Cancer treat-
ment and survivorship statistics, 2019. CA Cancer J Clin 69:363–
385. https://​doi.​org/​10.​3322/​caac.​21565

	38.	 Mor V, Laliberte L, Morris JN, Wiemann M (1984) The Karnof-
sky performance status scale: an examination of its reliability and 
validity in a research setting. Cancer 53:2002–2007. https://​doi.​
org/​10.​1002/​1097-​0142(19840​501)​53:9%​3c200​2::​AID-​CNCR2​
82053​0933%​3e3.0.​CO;2-W

	39.	 Nguyen KT, Hoang HTX, Bui QV, Chan DNS, Choi KC, Chan 
CWH (2023) Effects of music intervention combined with pro-
gressive muscle relaxation on anxiety, depression, stress and qual-
ity of life among women with cancer receiving chemotherapy: A 
pilot randomized controlled trial. PLoS One 18: e0293060. https://​
doi.​org/​10.​1371/​journ​al.​pone.​02930​60

	40.	 Nguyen KT, Vu NTH, Tran MTT, Chan CWH (2023) A qualita-
tive study on stress, coping strategies and feasibility of music 
intervention among women with cancer receiving chemotherapy 
during COVID-19 pandemic in Vietnam. Sci Rep 13:542. https://​
doi.​org/​10.​1038/​s41598-​023-​27654-9

	41.	 Nguyen KT, Xiao J, Chan DNS, Zhang M, Chan CWH (2022) 
Effects of music intervention on anxiety, depression, and quality 
of life of cancer patients receiving chemotherapy: a systematic 
review and meta-analysis. Supportive Care Cancer 30:5615–5626. 
https://​doi.​org/​10.​1007/​s00520-​022-​06881-2

	42.	 Noh H-E (2009) The effects of vocal vs. instrumental music on 
stress relief as measured through anxiety levels. Dissertation, 
Michigan State University

	43.	 Ozgundondu B, GokMetin Z (2019) Effects of progressive mus-
cle relaxation combined with music on stress, fatigue, and cop-
ing styles among intensive care nurses. Intensive Crit Care Nurs 
54:54–63. https://​doi.​org/​10.​1016/j.​iccn.​2019.​07.​007

	44.	 Papanikolaou E, McKinney C, Hannibal N (2020) Guided imagery 
and music during the course of active treatment for gynecologic can-
cer: results of a feasibility study. Music Med 12(3):199–209 https://​
doi.​org/​10.​47513/​mmd.​v12i3.​670

	45.	 Papanikolaou E, McKinney C, Hannibal N, Tsouvelas G, Panoskalt-
sis T, Karageorgopoulou S (2023) Guided imagery and music in the 
treatment for breast and gynecologic cancer: an RCT pilot. J Music 
Ther 60:410–434. https://​doi.​org/​10.​1093/​jmt/​thad0​11

	46.	 Pothoulaki M, MacDonald R, Flowers P (2012) The use of music 
in chronic illness: evidence and arguments. https://​doi.​org/​10.​
1093/​acprof:​oso/​97801​99586​974.​003.​0018

	47.	 Santos MSd, Thomaz FdM, Jomar RT, Abreu AMM, Taets 
GGDCC (2021) Music in the relief of stress and distress in 
cancer patients. Rev Bras Enferm 74. https://​doi.​org/​10.​1590/​
0034-​7167-​2019-​0838

	48.	 Schwarz R, Krauss O, Höckel M, Meyer A, Zenger M, Hinz A 
(2008) The course of anxiety and depression in patients with 
breast cancer and gynaecological cancer. Breast Care 3:417–422. 
https://​doi.​org/​10.​1159/​00017​7654

	49.	 So WKW, Marsh G, Ling WM, Leung FY, Lo JCK, Yeung M, Li 
GKH (2010) Anxiety, depression and quality of life among Chi-
nese breast cancer patients during adjuvant therapy. Eur J Oncol 
Nurs 14:17–22. https://​doi.​org/​10.​1016/j.​ejon.​2009.​07.​005

	50.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 
Jemal A, Bray F (2021) Global cancer statistics 2020: GLOBO-
CAN estimates of incidence and mortality worldwide for 36 can-
cers in 185 countries. CA Cancer J Clin 71(3):209–249. https://​
doi.​org/​10.​3322/​caac.​21660

	51.	 Tian X, Tang RY, Xu LL, Xie W, Chen H, Pi YP, Chen WQ 
(2020) Progressive muscle relaxation is effective in preventing 
and alleviating of chemotherapy-induced nausea and vomiting 

https://doi.org/10.1016/j.aimed.2018.09.001
https://doi.org/10.1016/j.ejon.2019.09.003
https://doi.org/10.1016/j.ejon.2019.09.003
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.ejon.2013.04.005
https://doi.org/10.1016/j.ijnurstu.2010.03.008
https://doi.org/10.1016/j.ijnurstu.2010.03.008
https://doi.org/10.1177/0193945916635573
https://doi.org/10.1007/s11655-017-2956-0
https://doi.org/10.1371/journal.pone.0104266
https://doi.org/10.1590/1516-4446-2018-0346
https://doi.org/10.1007/s40489-021-00246-x
https://doi.org/10.35772/ghm.2020.01064
https://doi.org/10.3322/caac.21565
https://doi.org/10.1002/1097-0142(19840501)53:9%3c2002::AID-CNCR2820530933%3e3.0.CO;2-W
https://doi.org/10.1002/1097-0142(19840501)53:9%3c2002::AID-CNCR2820530933%3e3.0.CO;2-W
https://doi.org/10.1002/1097-0142(19840501)53:9%3c2002::AID-CNCR2820530933%3e3.0.CO;2-W
https://doi.org/10.1371/journal.pone.0293060
https://doi.org/10.1371/journal.pone.0293060
https://doi.org/10.1038/s41598-023-27654-9
https://doi.org/10.1038/s41598-023-27654-9
https://doi.org/10.1007/s00520-022-06881-2
https://doi.org/10.1016/j.iccn.2019.07.007
https://doi.org/10.47513/mmd.v12i3.670
https://doi.org/10.47513/mmd.v12i3.670
https://doi.org/10.1093/jmt/thad011
https://doi.org/10.1093/acprof:oso/9780199586974.003.0018
https://doi.org/10.1093/acprof:oso/9780199586974.003.0018
https://doi.org/10.1590/0034-7167-2019-0838
https://doi.org/10.1590/0034-7167-2019-0838
https://doi.org/10.1159/000177654
https://doi.org/10.1016/j.ejon.2009.07.005
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660


Supportive Care in Cancer (2025) 33:245	 Page 13 of 13  245

among cancer patients: a systematic review of six randomized 
controlled trials. Support Care Cancer 28:4051–4058. https://​doi.​
org/​10.​1007/​s00520-​020-​05481-2

	52.	 Tran TD, Tran T, Fisher J (2013) Validation of the depression 
anxiety stress scales (DASS) 21 as a screening instrument for 
depression and anxiety in a rural community-based cohort of 
northern Vietnamese women. BMC Psychiatry 13:24. https://​doi.​
org/​10.​1186/​1471-​244X-​13-​24

	53.	 Yang Y-L, Liu L, Wang X-X, Wang Y, Wang L (2014) Prevalence and 
associated positive psychological variables of depression and anxiety 
among Chinese cervical cancer patients: a cross-sectional study. PLoS 
ONE 9:e94804. https://​doi.​org/​10.​1371/​journ​al.​pone.​00948​04

	54.	 Zhou K, Li X, Li J, Liu M, Dang S, Wang D, Xin X (2015) A 
clinical randomized controlled trial of music therapy and progres-
sive muscle relaxation training in female breast cancer patients 
after radical mastectomy: results on depression, anxiety and length 
of hospital stay. Eur J Oncol Nurs 19:54–59. https://​doi.​org/​10.​
1016/j.​ejon.​2014.​07.​010

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00520-020-05481-2
https://doi.org/10.1007/s00520-020-05481-2
https://doi.org/10.1186/1471-244X-13-24
https://doi.org/10.1186/1471-244X-13-24
https://doi.org/10.1371/journal.pone.0094804
https://doi.org/10.1016/j.ejon.2014.07.010
https://doi.org/10.1016/j.ejon.2014.07.010

	Randomised controlled trial of music listening combined with progressive muscle relaxation for mood management in women receiving chemotherapy for cancer
	Abstract
	Aims 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design
	Settings, participants, and sample size
	Recruitment, randomisation, and blinding
	Study intervention
	Outcome measures and instruments
	Data collection
	Data analysis

	Results
	Baseline characteristics of the participants
	Effects of the intervention on outcome variables
	Participants’ feedback on the intervention
	Theme 1: Perceived benefits of the intervention
	Theme 2: Elements of a successful intervention
	Theme 3: Difficulties in practising at home
	Theme 4: Comments on the intervention


	Discussion
	Study limitations
	Implications for research and practice

	Conclusion
	Acknowledgements 
	References


