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Abstract

Objective: Explore the improvement effects of music therapy on cancer recur-
rence fear (FCR), negative emotions, and quality of life in patients undergoing
adjuvant therapy after breast cancer surgery. Methods: This study initially
randomized 121 eligible breast cancer patients into the music therapy (MT)
group and the care-as-usual (CAU) group. After follow-up, 103 participants
completed all assessments and were included in the final analysis. Over a 12-
week timeframe, the MT group participated in four sessions of music therapy.
The primary outcome was fear of cancer recurrence (FCR), assessed by the
Fear of Progression Questionnaire-Short Form (FoP-Q-SF) at the primary end-
point T4 (post-fourth intervention, 12 weeks). Secondary outcomes included
quality of life (Functional Assessment of Cancer Therapy-Breast, FACT-B),
anxiety/depression (Hospital Anxiety and Depression Scale, HADS), and psy-
chological distress (Distress Thermometer, DT). Assessments were conducted
at baseline (T0) and after each intervention (T1 - T4). Generalized estimating
equations (GEE) were used to evaluate the intervention effects and their poten-
tial mediating effects. Results: GEE analysis demonstrated a significant time X
group interaction effect for the primary outcome (FCR at T4, Wald y =
168.527, p < 0.001). Significant interaction effects were also found for quality
of life (Wald §* = 62.371, p < 0.001), anxiety (Wald y* = 410.105, p < 0.001),
depression (Wald y* = 259.211, p < 0.001), and psychological distress (Wald
X =73.187, p < 0.001). From TO to T4, quality of life improved in the MT
group but declined in the CAU group; meanwhile, FCR, anxiety, depression,
and psychological distress decreased over time in the MT group but increased
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in the CAU group. The three negative emotions significantly mediated the link
between MT and FCR (p < 0.001), whereas only depression and psychological
distress mediated the effect on quality of life (p < 0.05). Conclusions: Music
therapy reduced FCR, improved emotional status, and enhanced quality of life
in breast cancer patients receiving postoperative adjuvant therapy. Further
analyses revealed that distinct negative emotional symptoms exerted differen-
tial mediating effects. Relief of these emotional symptoms serves as a key in-
direct pathway through which MT improves FCR and quality of life.

Keywords

Music Therapy, Breast Cancer, Fear of Cancer Recurrence, Quality of Life,
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1. Introduction

Breast cancer is the most commonly diagnosed malignancy among women world-
wide and a leading cause of cancer-related death, with a rising incidence and a trend
toward younger onset [1]. In recent times, progress in early diagnosis and the crea-
tion of combined treatment approaches, such as surgical procedures, chemotherapy,
radiation therapy, hormone therapy, and targeted treatments, has greatly enhanced
survival rates. As a result, breast cancer has increasingly been regarded as a chronic
disease requiring long-term management [2] [3]. Surgery remains a cornerstone of
treatment for early-stage breast cancer, achieving local control through removal of
the primary tumor [4]. Earlier research has indicated that minimizing the likeli-
hood of local recurrence is strongly linked to enhanced long-term survival rates.
Additionally, adjuvant therapies, which encompass radiotherapy and essential
systemic treatments, can further lower the risks of both local and distant recur-
rence, thus leading to a better long-term prognosis [5] [6].

In light of the extended survival rates of breast cancer patients, an increasing
number of psychological issues are becoming apparent. According to studies,
breast cancer survivors commonly experience anxiety, depression, and fear of re-
currence of the disease [7]. The fear of developing cancer again affects the long-
term physical and mental health of patients, which is one of the fears that patients
have been expressing [8]. The persistent fear and worry of a cancer recurrence
(FCR) or disease progression is termed FCR [9]. Elevated levels of FCR may lead
to negative emotional responses and physical discomfort. This, in turn, results in
impairment in daily functioning and decreased quality of life [10].

Postoperative adjuvant therapy (for example, chemotherapy and radiotherapy)
subjects breast cancer patients to multiple physiological and psychological strains,
and levels of FCR may further increase [11]. Some side effects of treatment (e.g.,
alopecia or skin toxicity and fatigue) and alterations in body image (e.g., mastec-
tomy or changes in breast morphology) may add psychological burden to patients’

lives. This psychological burden may be a higher risk for younger low-income
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people or people with more extensive surgery [12] [13]. Most importantly, FCR
increases tend to occur during late cumulative treatment side effects. During this
period, the increasing uncertainty about the illness may worsen treatment com-
pliance and follow-up behavior [8].

The psychological state and quality of life of breast cancer patients can be sig-
nificantly improved through psychosocial interventions [14]. Music therapy (MT)
has been widely used as a supportive care for patients with cancer as a non-phar-
macological and non-invasive adjuvant therapy [15]. It reduces the body’s stress
response by modulating autonomic nervous system activity, affecting hypotha-
lamic-pituitary-adrenal (HPA) axis function, and improving one’s emotional re-
sponse [15] [16]. Meta-analysis findings show that MT reduces anxiety and de-
pression in patients with breast carcinoma [17].

While studies have largely examined the potential of MT for alleviating the
short-term psychological symptoms of patients with cancer, there is limited infor-
mation available on its potential for alleviating long-term psychological problems
such as FCR in breast cancer patients [18] [19]. Because of the above, the study
aims to determine the effect of MT on FCR and the quality of life of breast cancer
patients undergoing post-surgical adjuvant therapy. Additionally, the aim is to
explore if negative emotions act as a mediator in the intervention’s effects, with

findings anticipated to strengthen the evidence for clinical applications.

2. Materials and Methods
2.1. Study Design

This study adopted a non-blinded randomized controlled trial design. Eligible pa-
tients were recruited from the oncology ward and randomly divided into two
groups. The MT group received four music therapy sessions, while the CAU group
was given routine standard care. The study defined a single prespecified primary
outcome: FCR, assessed at T4 (12 weeks, post-fourth intervention). All other out-

come measures were classified as secondary outcomes.

2.2, Participants

In total, 121 breast cancer patients receiving postoperative adjuvant therapy were
recruited from the Oncology Department of the Second Affiliated Hospital of An-
hui Medical University between February 2024 and March 2025. A random num-
ber table was used to generate the random sequence for group allocation. To avoid
selection bias, sequentially numbered, opaque, sealed envelopes were prepared.
During allocation, research staff not involved in the intervention or outcome as-
sessment opened the envelopes and assigned participants to the respective groups
based on the envelope contents. All participants were randomly assigned to either
the MT group (n = 58) or the CAU group (n = 63). This trial was not registered
in a public clinical trial registry.

Inclusion criteria: 1) Breast cancer patients confirmed by pathological testing,

with no prior history of psychological interventions; 2) Patients who have under-
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gone surgical treatment; 3) Karnofsky Performance Status (KPS) score > 80; 4)
Diagnosed at 18 years of age or older, willing to participate in the study, capable
of completing the required surveys independently or with assistance, and able to
sign the informed consent form or provide verbal consent; 5) No significant hear-
ing impairment, able to cooperate with the researcher to complete the MT.
Exclusion criteria: 1) Presence of severe heart, lung, or other major organ dys-
function, or in advanced cancer or cachectic states, unable to cooperate with the
intervention or complete the assessments; 2) History or current diagnosis of psy-
chiatric or neurological disorders such as schizophrenia, bipolar disorder, or se-
vere cognitive impairment, preventing normal communication; 3) Receipt of pro-
fessional psychological treatment, mindfulness, cognitive behavioral therapy, or
similar psychological interventions within the past three months; 4) Presence of
hearing impairment, severe speech or communication disorders, or resistance to

MT, making it impossible to cooperate with listening and assessment.

2.3. Sample Size

The sample size for each group was calculated using G*Power 3.1 software, based
on data from previous intervention studies [20]. A repeated measures analysis of
variance (ANOVA) with interaction effects was chosen as the statistical model.
Parameters were set according to standard practices in similar clinical interven-
tion studies, with an effect size (f) of 0.2, an alpha level (a) of 0.05, a power (1 —
p) of 0.8, and a correlation coefficient (Rho) of 0.5. The minimum required sample
size was calculated to be 36. A total of 121 participants were recruited, exceeding

the calculated minimum sample size.

2.4. Intervention Measures

The MT was conducted by a psychologist, an oncologist, and three graduate stu-
dents from the Department of Oncology at the Second Affiliated Hospital of An-
hui Medical University. All music therapists involved in the study received stand-
ardized, professional training and performed the interventions under the full su-
pervision of clinical researchers. They were qualified and capable of providing
standardized MT to the patients. The patients and their families were thoroughly
informed about the study protocol and the MT intervention process by the re-
searchers. Following the informed consent, the patients’ eligibility was assessed,
and baseline measurements were recorded. Participants who met the criteria were
randomly divided into either the MT or CAU groups. Interventions were deliv-
ered every 3 weeks, consisting of 4, 30-minute MT sessions in the MT group in 12
weeks. To assess patients’ music preferences, semi-structured interviews were
conducted with appropriate informed consent from participants before the formal
intervention. Based on these interviews, age-appropriate familiar songs were cho-
sen, and music with sad lyrics or traumatic associations was excluded. The MT
sessions were held in private rooms, thus ensuring confidentiality and enabling

proper communication between the researchers and subjects. After every session,
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useful questionnaire data were collected. The CAU group underwent the same
evaluations after standard treatment (with the same assessment timings as the MT
group). It was planned to schedule a session within a week in case the participants
missed a session for medical or personal reasons.

The specific intervention methods are as follows:

Phase 1: Maintain a quiet environment and assist the patient in finding a com-
fortable sitting or lying position. Provide a brief guided relaxation instruction:
“Next, we will listen to the music you have chosen. Please try to focus your atten-
tion on the melody, instruments, or rhythm of the music. If your mind starts to
wander, don’t worry; just gently bring your attention back to the music.”

Phase 2: By taking into account the music preferences and interests collected,
select the best personalized music for the patient. The patient may listen inde-
pendently using headphones. If the patient does not express a specific preference,
use slow, comfortable melodies. The music will play for approximately 30 minutes,
and investigators will remain present quietly to observe the subject’s responses.

Phase 3: After the music ends, allow the patient 1 - 2 minutes of quiet recovery
time. Engage in brief, open-ended communication: “How do you feel?” or “Was
there any moment during the listening that made you feel more comfortable?”
Record the patient’s brief feedback, and then guide the patient to independently
complete the relevant assessment scales within 5-10 minutes. If the patient has
difficulty with writing, the researcher will assist in completing the questionnaire
with standardized instructions.

Phase 4: Every night before bedtime, a 10-minute individual soft music inter-
vention was provided to help patients fall asleep. This home listening practice was
arranged on a voluntary basis. Once discharged, the researchers conducted regu-
lar telephone follow-ups to encourage participants and ensure smooth study com-
pletion. During these calls, adherence to home listening was monitored via regular
telephone follow-ups and self-reported daily listening logs completed by partici-
pants.

2.5. Assessment Tools

FCR: The Fear of Progression Questionnaire-Short Form (FoP-Q-SF) was used
to assess patients’ FCR. The scale consists of 12 items, covering aspects such as
emotional responses, social and family functioning, occupation, loss of autonomy,
and coping anxiety. A 5-point Likert scale was used for scoring, ranging from
“Never” to “Always,” with a total score range of 12 to 60. A higher score indicates
a greater level of fear regarding disease progression [21]. The validated Chinese
version of the FoP-Q-SF was used in this study, demonstrating good internal con-
sistency in the domestic cancer population (Cronbach’s a = 0.88) [22].

Quality of Life: The Functional Assessment of Cancer Therapy-Breast (FACT-
B) is a quality of life scale specifically designed for breast cancer patients. It in-
cludes a general scale and a breast cancer-specific subscale, comprising a total of

37 items. The scale uses a 0 - 4 scoring system, with some items negatively worded,
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requiring reverse scoring. A higher score indicates better quality of life [23]. The
Simplified Chinese version of the FACT-B demonstrates good reliability and va-
lidity, with Cronbach’s a coefficients and test-retest reliability coefficients greater
than 0.80 in most domains, making it a suitable tool for measuring quality of life
in Chinese breast cancer patients [24].

Anxiety and Depression: The Hospital Anxiety and Depression Scale (HADS)
is used to assess the emotional state of patients. This self-report scale consists of
14 items, divided into two subscales: anxiety (HADS-A) and depression (HADS-
D), with 7 items in each subscale. It uses a 0 - 3 point four-level scoring system.
The total score for each subscale ranges from 0 to 21 points. According to clinical
grading standards, a score of 0 - 7 indicates no significant symptoms, 8 - 10 indi-
cates mild symptoms, 11 - 14 indicates moderate symptoms, and 15 - 21 indicates
severe symptoms. A total subscale score > 11 is the screening threshold for clini-
cally significant anxiety or depression. The internal consistency for the subscales
is high, with Cronbach’s a ranging from 0.68 to 0.93 for the HADS-A and from
0.67 to 0.90 for the HADS-D, and the test-retest correlations are high (r > 0.80)
[25].

Psychological Distress: The Distress Thermometer (DT) was used to quickly
screen for the level of psychological distress in individuals. This tool employs a 0-
10 visual analog scale to assess the level of distress, with patients rating their aver-
age psychological distress over the past week. A score of 0 indicates no distress,
and a score of 10 indicates extreme distress. Higher DT scores indicate more se-
vere psychological distress. A DT score of >4 indicates significant psychological
distress, warranting further assessment and intervention. The Chinese version of
DT has been shown to be easily understood and accepted by patients and has high
retest reliability in cancer patients (r = 0.800, P < 0.01) [26].

2.6. Statistical Analysis

Statistical evaluations were performed utilizing IBM SPSS Statistics version 27.0.
To summarize the baseline demographic traits of the two groups, descriptive sta-
tistics including means, standard deviations, and frequency distributions were
employed. The preliminary balance between groups was assessed through various
methods, such as the independent samples t-test, chi-square test, Mann-Whitney
U test, or the Fisher-Freeman-Halton exact test, chosen according to the nature
and distribution of the data. The primary analysis adopted a complete-case ap-
proach. Only participants who completed all repeated measurements were in-
cluded, and incomplete data from withdrawn or non-compliant participants were
excluded. For repeated measures at multiple time points, Generalized Estimating
Equations (GEE) were used, with model selection based on the aim of minimizing
the Quasi-likelihood under the Independence model Criterion (QIC). The Bon-
ferroni post hoc approach was utilized for within-group comparisons. Key clinical
variables were balanced at baseline, so no additional sensitivity analysis was per-

formed. A two-tailed p-value of below 0.05 was regarded as statistically significant
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across all analyses.

3. Results

Figure 1 shows the research flowchart. A total of 121 participants were involved
in the study, who were randomly assigned to the MT group (n = 58) and the CAU
group (n = 63). After excluding lost follow-up patients, a total of 103 patients were

included, with 51 in the music intervention group and 52 in the routine care

group.

Enrolled 121 breast cancer
patients according to inclusion
and exclusion criteria.

A

Collected baseline data and
neuropsychological
questionnaires.

121 patients were randomly
assigned to Music therapy group
and Care as Usual group.

Y

Music therapy group Care as Usual group
(n=58) (n=63)
Lost to follow-up Lost to follow-up
(n=7) (n=11)
Y
Music therapy group at post- Care as Usual group at post-
intervention (n=51) intervention (n=52)

|

Received 4 sessions of intervention

r

Data collection, collation, and
statistical analysis.

Figure 1. Research flowchart.

Table 1 presents the demographic and clinical characteristics of the patients in
the MT group and the CAU group. No significant differences were observed be-
tween the two groups in demographic variables such as age, education level, and
KPS score (p > 0.05). Additionally, there were no statistically significant differ-
ences in baseline clinical characteristics, including surgical approach, postopera-

tive duration, cancer staging, and treatment regimens (p > 0.05).

3.1. Baseline Data Characteristics

Table 2 shows the baseline scores of various scales for the MT and CAU groups:
quality of life (t = 0.242, p = 0.810), FCR (t = —0.321, p = 0.749), anxiety (t = —1.373,
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p = 0.173), depression (t = —0.879, p = 0.382), and psychological distress (Z =
—0.532, p = 0.595). No statistical differences were found between the two groups

in baseline questionnaire data, indicating a balanced distribution.

Table 1. The clinical characteristics of participants.

Variable MT Group (n = 51) CAU Group (n = 52) 2] 3 P
Age (y), Mean + SD 52.39 £ 9.63 52.10 £ 11.42 0.142* 0.887
Educational Level, n (%) 5.129° 0.163
Illiterate 3 (5.9%) 11 (21.2%)
Primary School 13 (25.5%) 11 (21.2%)
Middle School 24 (47.1%) 21 (40.4%)
College or Above 11 (21.6%) 9 (17.3%)
Surgical Type, n (%) 3.403° 0.182
Breast-Conserving Surgery 10 (19.6%) 5(9.6%)
Total Mastectomy 18 (35.3%) 15 (28.8%)
Modified Radical Mastectomy 23 (45.1%) 32 (61.5%)
Time after Surgery, n (%) 1.328¢ 0.549
<6 Months 41 (80.4%) 37 (71.2%)
6 - 12 Months 9 (17.6%) 13 (25.0%)
>12 Months 1(2.0%) 2 (3.8%)
Stage, n (%) 2.946° 0.229
I 10 (19.6%) 15 (28.8%)
II 34 (66.7%) 26 (50.0%)
III 7 (13.7%) 11 (21.2%)
ER, n (%) 0.016° 0.900
+ 32 (62.7%) 32 (61.5%)
- 19 (37.3%) 20 (38.5%)
PR, n (%) 0.259° 0.611
+ 30 (58.8%) 28 (53.8%)
- 21 (41.2%) 24 (46.2%)
HER2, n (%) 0.306° 0.580
+ 35 (68.6%) 33 (63.5%)
- 16 (31.4%) 19 (36.5%)
KPS, n (%) ~0.307° 0.759
80 2 (3.9%) 6 (11.5%)
90 39 (76.5%) 34 (65.4%)
100 10 (19.6%) 12 (23.1%)
Treatment Method, n (%) 2.7264 0.899

Chemotherapy

20 (39.2%)

21 (40.4%)
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Continued
Radiotherapy 3 (5.9%) 1(1.9%)
Targeted Therapy 9 (17.6%) 11 (21.2%)
TT + CT 8 (15.7%) 5 (9.6%)
TT + RT 1(2.0%) 1(1.9%)
TT+ET 9 (17.6%) 11 (21.2%)
Other 1 (2.0%) 2 (3.8%)

*Independent samples t-test; *Chi-square test; ‘Mann-Whitney U test; ‘Fisher-Freeman-Halton exact test; TT, targeted therapy; CT,
chemotherapy; RT, radiotherapy; ET, endocrine therapy.

Table 2. Changes in various variables over time in the MT and CAU groups.

Variable Time MT Group (n = 51) CAU Group (n = 52) t/'Z P
ToO 68.37 £7.31 68.71 £ 6.93 0.242* 0.810
T1 69.51 £ 6.14 67.37 £ 5.47 —-1.722° 0.085
FACT-B T2 70.76 £ 5.95 66.67 £ 4.94 -3.422b 0.002
T3 71.63 £ 5.85 66.08 £ 5.50 —4.560° <0.001
T4 72.69 £ 6.52 65.52 £ 5.65 —5.064* <0.001
To 30.08 + 3.91 29.85 £ 3.41 -0.321* 0.749
T1 29.31 £ 3.30 31.37 £3.12 3.243* 0.002
FCR T2 28.12 £ 3.24 32.29 £3.27 6.508* <0.001
T3 27.06 + 3.47 32.83 £ 3.00 -6.904" <0.001
T4 26.27 £ 3.29 34.12 +3.18 -8.008" <0.001
ToO 7.94 +2.89 7.17 £2.78 -1.373* 0.173
T1 6.67 £ 2.39 8.42 +3.01 -2.885° 0.004
Anxiety T2 5.37 £ 2.40 9.56 + 3.10 7.658* <0.001
T3 4.25+2.11 10.44 £2.72 -8.223P <0.001
T4 3.45+1.70 11.04 £ 2.30 -8.711° <0.001
TO 8.16 £ 3.16 7.63 £ 2.86 -0.879* 0.382
T1 6.67 = 2.50 8.35+2.51 3.398* <0.001
Depression T2 5.43 +£2.20 9.10 £ 2.58 7.740* <0.001
T3 4.27 +2.28 9.73£2.92 -7.357° <0.001
T4 3.35+1.68 10.35 + 2.88 -8.278° <0.001
TO 4.16 = 1.36 4.29+£1.26 -0.532° 0.595
T1 4.04 £ 0.89 4.62+1.11 -2.767° 0.006
DT T2 3.75+£1.00 4.90 =+ 1.05 -4.997° <0.001
T3 3.57 £0.98 5.15+1.32 -5.788> <0.001
T4 3.04 £0.92 554+ 1.34 —7.453b <0.001

Data are expressed as mean (SD); *Independent samples t-test; PMann-Whitney U test; TO = baseline; T1 = post-first intervention;
T2 = post-second intervention; T3 = post-third intervention; T4 = post-fourth intervention.
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3.2. Intervention Outcomes

Table 2 summarizes the results for each indicator. Over time, the control group

exhibited a gradual deterioration in all indicators, while the experimental group

showed consistent improvement, as illustrated in Figure 2. These findings suggest

that MT effectively alleviates patients’ FCR, anxiety, depression, and psychological

distress, while significantly improving their quality of life.
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Figure 2. Changes in the mean values of patients’ FCR, quality of life, depression, anxiety, and psychological distress levels.
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As shown in Figure 3, prior to the intervention, FCR was negatively correlated
with quality of life (r = —0.7103, p < 0.0001), and positively correlated with anxiety
(r = 0.6810, p < 0.0001), depression (r = 0.6472, p < 0.0001), and psychological
distress (r = 0.6991, p < 0.0001), further supporting the rationale for the interven-

tion in this study.

r=-0.7103 r=0.6810
90- p<0.0001 15+ p<0.0001
[ BN )
80
0 > 107
§ 70- %
L < 5]
60
50 1 1 1 1 0 1 1 1 1
20 25 30 35 40 20 25 30 35 40
FCR FCR
r=0.6472 r=0.6991
20- p<0.0001 8- p<0.0001
[ ]
c 15— 6 o o e e o
1]
7]
© 10 K 4-
o
[}]
o
5- 2-
[ ] [ BN )
0 1 1 1 1 0 1 1 1 1
20 25 30 35 40 20 25 30 35 40
FCR FCR

Figure 3. The correlation between FCR and the other scales.

GEE analysis was conducted to examine the effects of music intervention on
various outcome measures in breast cancer patients, with intervention time (TO -
T4), group (MT group vs. CAU group), and their interaction as independent var-
iables. The results in (Table 3) show significant time x group interaction effects
for quality of life (Wald y* = 62.371, p < 0.001), FCR (Wald y* = 168.527, p <
0.001), anxiety (Wald 4 = 410.105, p < 0.001), depression (Wald y* = 259.211, p
< 0.001), and psychological distress (Wald y* = 73.187, p < 0.001), indicating that
the improvement in these measures due to music intervention is a result of the

synergistic effect with intervention time. The main group effects for all indicators
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(p < 0.001) were significant, confirming that music intervention has an independ-

ent positive effect, which is further validated in Table 4.

Table 3. GEE analysis results for the time effect, group differences, and interaction effects
of scale scores.

Variables Time Group Time*Group
Wald 3 p Wald » p Wald p
FACT-B 4.440 0.350 15.429 <0.001 62.371 <0.001
FCR 6.066 0.194 55.598 <0.001 168.527 <0.001
Ancxiety 2.737 0.603 70.474 <0.001 410.105 <0.001
Depression 18.588 <0.001 59.766 <0.001 259.211 <0.001
DT 0.882 0.927 74.137 <0.001 73.187 <0.001

Table 4 shows that, in the MT group, FCR (Wald y* = 8.946, p = 0.003), anxiety
(Wald y* = 60.728, p < 0.001), and depression (Wald y* = 44.555, p < 0.001) scores
began to decrease from T1 onwards. Psychological distress (Wald y* = 10.601, p =
0.001) presented a significant downward trend starting at T2, while quality of life
(Wald §* = 7.864, p = 0.005) scores began to significantly increase at T2. In the
CAU group, FCR (Wald y* = 43.649, p < 0.001), anxiety (Wald y* = 32.563, p <
0.001), and depression (Wald y* = 8.116, p = 0.004) scores increased gradually
from T1. By contrast, quality of life (Wald y* = 3.856, p = 0.050) decreased from
T2, and psychological distress (Wald y* = 6.723, p = 0.010) showed a continuous
upward trend after T2. As the number of interventions increased, the trend of
changes in all indicators for both groups became more pronounced, with all ef-
fects reaching a highly significant level at T4 (all p < 0.001).

Figure 4 shows the within-group scores at baseline (T0) and post-intervention
(T4), indicating that all measures improved in the MT group, whereas the CAU
group showed the opposite trend.

Table 4. GEE model parameter estimates for the effect of music intervention on outcome

measures.

Variables B SE [95% Cl] Wald P
FACT-B

Intercept 68.71 0.95 66.846, 70.577 5213.570 <0.001

Group -0.34 1.39 —-3.064, 2.386 0.059 0.807

T1 -1.35 0.99 -3.279, 0.587 1.863 0.172

T2 -2.04 1.04 -4.073, -0.004 3.856 0.050

T3 -2.64 1.01 -4.623, -0.647 6.746 0.009

T4 -3.19 1.12 -5.382, -1.003 8.167 0.004

Group*T1 2.48 1.54 —-0.542, 5.509 2.588 0.108

Group*T2 4.43 1.58 1.334,7.527 7.864 0.005
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Continued
Group*T3 5.89 1.59 2.778,9.001 13.766 <0.001
Group*T4 7.51 1.70 4.184,10.828 19.611 <0.001
FCR
Intercept 29.85 0.47 28.928, 30.764 4063.477 <0.001
Group 0.23 0.72 -1.172, 1.637 0.105 0.746
T1 1.52 0.23 1.069, 1.970 43.649 <0.001
T2 2.44 0.35 1.757,3.128 48.754 <0.001
T3 2.98 0.42 2.161, 3.800 50.795 <0.001
T4 4.27 0.42 3.443,5.095 102.626 <0.001
Group*T1 -2.28 0.76 -3.781, -0.787 8.946 0.003
Group*T2 -4.40 0.79 —5.959, —2.848 30.782 <0.001
Group*T3 —-6.00 0.84 -7.646, —4.355 51.064 <0.001
Group*T4 -8.07 0.82 -9.686, —6.460 96.211 <0.001
Anxiety
Intercept 7.17 0.38 6.424,7.923 351.831 <0.001
Group 0.77 0.55 —-0.318, 1.855 1.920 0.166
T1 1.25 0.22 0.821, 1.679 32.563 <0.001
T2 2.39 0.24 1.916, 2.853 99.645 <0.001
T3 3.27 0.26 2.766, 3.772 162.149 <0.001
T4 3.87 0.29 3.294, 4.437 175.612 <0.001
Group*T1 -2.53 0.32 -3.159, —-1.890 60.728 <0.001
Group*T2 -4.95 0.36 —5.652, —4.254 192.828 <0.001
Group*T3 -6.96 0.41 -7.755, =6.156 290.998 <0.001
Group*T4 -8.36 0.43 -9.203, -7.508 373.613 <0.001
Depression
Intercept 7.64 0.39 6.864, 8.405 377.003 <0.001
Group 0.52 0.59 —-0.633, 1.677 0.786 0.375
T1 0.71 0.25 0.222,1.201 8.116 0.004
T2 1.46 0.27 0.938, 1.985 29.939 <0.001
T3 2.10 0.33 1.454, 2.739 40.896 <0.001
T4 2.71 0.35 2.016, 3.407 58.358 <0.001
Group*T1 -2.20 0.33 —-2.848, —-1.555 44.555 <0.001
Group*T2 —4.19 0.41 —4.984, —-3.390 106.110 <0.001
Group*T3 —-5.98 0.51 —6.969, —4.988 139.852 <0.001
Group*T4 -7.52 0.49 —8.477, —6.554 234.780 <0.001
DT
Intercept 4.29 0.17 3.950, 4.627 616.426 <0.001
Group -0.13 0.26 -0.633, 0.370 0.264 0.607
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Continued
T1 0.33 0.23 -0.131, 0.785 1.960 0.162
T2 0.62 0.24 0.150, 1.081 6.723 0.010
T3 0.87 0.28 0.322, 1.409 9.733 0.002
T4 1.25 0.26 0.745, 1.755 23.505 <0.001
Group*T1 -0.45 0.30 —-1.036, 0.147 2.168 0.141
Group*T2 -1.03 0.32 —-1.645, —-0.409 10.601 0.001
Group*T3 -1.45 0.37 -2.179, -0.728 15.417 <0.001
Group*T4 -2.37 0.35 —-3.049, -1.686 46.406 <0.001

B = Regression coefficient; SE = Standard error; 95% CI = 95% Confidence interval. The
model uses the control group and baseline (T0) as the reference. Group*Time represents
the interaction term between group and time.
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Figure 4. Comparison of scale scores between the MT and CAU groups at baseline (T0) and at the end of the
intervention (T4), with * indicating p < 0.05 and *** indicating p < 0.001.
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3.3. Mediation Analysis

Baron and Kenny’s classic stepwise regression method was used to test the medi-
ation effect [27]. After controlling for anxiety, depression, and psychological dis-
tress, the impact of MT on patients’ FCR and quality of life was examined. The
differences in the effect pathways are indicated in Table 5. When FCR was the
dependent variable, the interaction effect of group and time was significant (Wald
X =16.466, p = 0.002), suggesting a significant difference in the trend of FCR over
time between the two groups. Anxiety (Wald y* = 22.803, p < 0.001), depression
(Wald 3 = 10.394, p = 0.001), and psychological distress (Wald y* = 10.335, p =
0.001) all had significant effects on FCR. These results suggest that MT improves
FCR through two pathways: one by alleviating anxiety, depression, and psycho-
logical distress, and the other through a direct intervention effect independent of
psychological factors.

In the mediation model with quality of life as the outcome variable, the inter-
action effect of group and time was not statistically significant (Wald y* = 0.583,
p = 0.965). Depression (Wald y* = 10.346, p = 0.001) and psychological distress
(Wald y* =23.000, p < 0.001) had significant effects on quality of life, while anxiety
did not reach statistical significance (Wald y* = 2.012, p = 0.156). These results
suggest that depression and psychological distress play a more critical mediating

role in the pathway through which MT affects quality of life.

Table 5. Results of the mediation analysis conducted using the GEE method.

Outcome Wald Degree of Freedom p
FCR
Time 6.639 4 0.156
Group 8.163 1 0.004
Time*Group 16.466 4 0.002
Anxiety 22.803 1 <0.001
Depression 10.394 1 0.001
DT 10.335 1 0.001
FACT-B
Time 1.039 4 0.904
Group 0.421 1 0.516
Time*Group 0.583 4 0.965
Anxiety 2.012 1 0.156
Depression 10.346 1 0.001
DT 23.000 1 <0.001

4. Discussion

The results of this study confirm that MT significantly reduces FCR, anxiety, de-
pression, and psychological distress levels in breast cancer patients undergoing
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postoperative adjuvant therapy, while effectively improving their quality of life.
This conclusion is consistent with the findings of Kohler ef al [28]. Further sup-
porting the stable and reliable clinical value of MT in improving negative emo-
tions and enhancing the quality of life in cancer patients.

Recent studies have found that the incidence of FCR in breast cancer survivors
ranges from 45% to 79%, and is significantly associated with tumor molecular
subtypes, treatment stages, and psychosocial factors [29]. High levels of FCR not
only lead to significant anxiety and depression but can also place patients in a state
of hypervigilance, where even mild physical discomfort triggers catastrophic
thinking [30] [31]. Persistent anxiety, depression, and other negative emotions
not only exacerbate psychological distress and reduce treatment adherence but
also delay physical recovery, affecting long-term prognosis and quality of life [32].
Therefore, safe, effective, and well-tolerated non-pharmacological interventions
are increasingly important.

Music therapy, as a non-invasive and easily implemented psychological interven-
tion, has demonstrated unique advantages in improving the psychological well-be-
ing of cancer patients. The potential mechanisms include: 1) improving neuroplas-
ticity, regulating neurotransmitters such as dopamine, serotonin, and endorphins,
and integrating emotion-cognition-related brain networks; 2) balancing the auto-
nomic nervous system and HPA axis function, reducing stress hormone levels, and
regulating immune and sleep rhythms; 3) alleviating negative emotions and enhanc-
ing attention, executive function, and motor coordination; 4) strengthening social
connection and sense of belonging, providing non-verbal emotional expression
channels, and improving psychological coping levels [33]-[36]. These multi-path-
way mechanisms collectively underpin the therapeutic effects of MT.

This study indicates that negative emotions play a significant mediating role in
the impact of MT on FCR and quality of life in breast cancer patients. Previous
clinical studies have shown that FCR in breast cancer patients is significantly as-
sociated with symptoms of anxiety and depression, and FCR levels can predict the
severity of depression, negatively affecting emotional functioning. Furthermore,
FCR is negatively correlated with overall quality of life, particularly in emotional
and social functioning [37]. Anxiety involves excessive worrying about the ad-
vancement and recurrence of the disease, while psychological distress reflects the
burden on the patients, which is associated with subjective suffering when con-
fronted with a threat of the disease. Feelings of helplessness and avoidance behav-
ior may occur from depression. The interplay of these factors can exacerbate pa-
tients’ fear of recurrence and thus contribute to the persistence of FCR [8] [38]
[39]. In this context, MT plays an effective role in alleviating these emotional
states, such as fear of recurrence, enhancing behavioral engagement, ameliorating
functional status, and improving quality of life.

In conclusion, this study’s findings show that having music therapy can signif-
icantly enhance the psychological condition and rehabilitation experience faced

by breast cancer patients who are undergoing postoperative adjuvant therapy.
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Negative emotions serve as a crucial mediating variable, uncovering a key pathway
through which music intervention exerts its effects while providing empirical ev-
idence for understanding the mechanisms of non-drug interventions in cancer
rehabilitation. Clinical practice may employ standardized music interventions in
rehabilitation management in future clinical settings that may enhance emotional
support and psychological counselling, thus improving patients’ mental health and
quality of life in a comprehensive manner and more systemically and individual-

ized promotion of cancer psychological rehabilitation development.

5. Limitations

Firstly, the study is limited by a relatively small sample size, highlighting the need
for larger, multi-center, randomized controlled trials to confirm the findings. Sec-
ondly, the intervention protocol was not sufficiently detailed. Key factors of the
music therapy, including music type, frequency of sessions, and session duration,
were not adjusted in a structured manner, which complicates the understanding
of how these variables affect the results. Additionally, the follow-up period was
short, limiting the capacity to evaluate the long-term effectiveness and persistence
of the music therapy. Lastly, the outcome assessment was not exhaustive. The
study primarily focused on the psychological status of patients, while objective
physiological markers (e.g., cortisol levels, heart rate variability) were not in-
cluded, which could have provided further validation. In this study, mediators and
outcome variables were assessed at the same time point, which may limit the in-
ference of causal temporal relationships. Further lagged longitudinal designs are

needed to confirm the mediating effect in the future.

6. Conclusion

The study confirmed that MT has a significant impact on cancer-related FCR and
quality of life in breast cancer patients undergoing postoperative adjuvant ther-
apy. MT not only indirectly improves FCR and quality of life by alleviating nega-
tive emotions but also provides a direct intervention effect on FCR. As a safe, fea-
sible, and non-pharmacological psychological rehabilitation approach, MT can be
incorporated into routine postoperative rehabilitation programs for breast cancer
patients, offering important clinical value in improving patients’ psychological

well-being and enhancing long-term quality of survival.
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