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Abstract 
Background and Objectives Patients with non-small cell lung cancer (NSCLC) receiving 
palliative care (PC)often present with anxiety、depression and psychological distress, which exert 
a negative impact on their quality of life (QOL). Tibetan singing bowls (TSB), known for their 
rapid relaxing effects, are widely used as an adjuvant therapy for relieving anxiety and depression 
as well as improving quality of life in patients with severe physical illnesses. This study aimed to 
investigate the effects of a four-week continuous TSB intervention on QOL, anxiety, depression 
and psychological distress among NSCLC patients under PC.  

Methods At two study centers, recruited adult participants with NSCLC receiving PC were 
randomly assigned to the experimental group (EG) and the control group (CG). Ultimately, data 
from 183 participants were included in the analysis, with 92 cases in the EG and 91 cases in the 
CG. The EG received TSB intervention, while the CG received standard care. The European 
Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 
(EORTC QLQ-C30), Hospital Anxiety and Depression Scale (HADS) and Distress Thermometer 
(DT) were used as outcome measures. HADS and DT were assessed at baseline (Week 0) and at 
the end of the first to fourth weeks (Week 1–Week 4), while EORTC QLQ-C30 was evaluated at 
Week 0 and Week 4 only.  

Results At Week 0, the baseline characteristics were comparable between the two groups. At 
Week 4, the EG showed statistically significantly greater changes than the CG in the increased 
score of the global quality of life factors of the EORTC QLQ-C30 (16.60 vs. 8.30, p<0.001), role 
function (16.70 vs. 16.70, p<0.001), emotional function (8.40 vs. 0.00, p<0.01), and the reduced 
score of fatigue (22.20 vs. 11.10, p<0.01). The effect sizes were small, small, small and medium 
respectively. From Week 1 to Week 4, the HADS-A factor of the EG was significantly lower than 
that of the CG. There was a main effect of time (F=131.120, p<0.001), a main effect of 
intervention (F=7.631, p<0.01), and a time*intervention interaction effect (F=13.040, p<0.001), 
corresponding to large, small and medium effect sizes respectively. From Week 1 to Week 4, the 
HADS-D factor score of the EG was significantly lower than that of the CG. There was a main 
effect of time (F=64.943, p < 0.001), a main effect of intervention (F=9.541, p < 0.01), and an 
interaction effect of time*intervention (F=14.076, p < 0.001), corresponding to large, small and 
medium effect sizes respectively. From week 0 to week 4, the DT scores of the EG decreased 
significantly. The time effect of the EG was statistically significant (χ²=121.575, P<0.001) with a 



small effect size. At week 2 (P>0.05), there was no significant difference in DT scores between the 
two groups. At week 1, week 3 and week 4 (P<0.05), the DT scores of the EG were significantly 
lower than those of the CG. EG reported no severe or persistent adverse events. 
Conclusion TSB may serve as an effective adjuvant approach to improve partial QOL, anxiety, 
depression and psychological distress in adult NSCLC patients receiving PC.    
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Introduction 

Lung cancer is one of the malignant tumors with persistently high morbidity and mortality 
worldwide. NSCLC accounts for the vast majority of lung cancer pathological types, and most 
patients are diagnosed at the middle and advanced stages, losing the opportunity for radical 
surgery [1-2].Patients with advanced NSCLC are affected by multiple factors such as disease 
progression, adverse treatment reactions, prognostic uncertainty, and changes in social roles, and 
are highly prone to negative emotional disorders including anxiety, depression, and psychological 
distress [3-4]. Studies have shown that the incidence rates of anxiety and depression in NSCLC 
patients receiving PC are as high as 50% and 60% respectively, and the incidence rate of 
psychological distress exceeds 70% [5-7]. These negative emotions not only reduce treatment 
compliance and aggravate physical discomforts such as insomnia, fatigue and pain, but also 
significantly impair patients' QOL, forming a vicious cycle between physical and mental health. 
PC is widely adopted as the main clinical intervention model, aiming to relieve physical 
symptoms, maintain physical and mental status, prolong survival time and improve overall 
well-being in the terminal stage [8-9]. The World Health Organization (WHO) clearly states that 
the core of PC is to focus on the overall physical and mental health of cancer patients, rather than 
merely controlling physical symptoms [10]. Currently, most PC focuses on the management of 
physical symptoms, while standardized intervention approaches targeting patients' emotions 
remain relatively scarce. In addition, conventional psychological counseling is constrained by 
manpower, venues and individual acceptance, making it difficult to be widely popularized among 
patients receiving oncological palliative care. There is an urgent need for safe, non-invasive and 
easy-to-implement non-pharmacological adjuvant intervention programs to supplement the 
existing palliative care system. 

As a traditional music therapy, TSB can rapidly regulate autonomic nervous tone and relieve 
mental and physical tension through its unique low-frequency resonance and soothing sounds 
[11-12]. Current studies have confirmed that TSB intervention can regulate electroencephalogram 
activity and heart rate variability in the brain, reduce cortisol levels, thereby effectively alleviating 
anxiety and depression in healthy people and patients with chronic diseases, relieving 
psychological stress, and improving well-being and subjective feelings [13-15]. In recent years, 
the physical and psychological conditioning effects of TSB have been initially explored in 
populations with chronic diseases, severe illnesses and tumors [16-18]. However, for the specific 
population of NSCLC patients receiving PC, high-quality randomized controlled trials are still 
lacking to verify the effects of TSB on QOL, negative emotions and psychological distress. 
Meanwhile, the relevant clinical application specifications remain unclear.  



Based on the above, this study conducted a randomized controlled trial to explore the 
intervention effects of a 4-week TSB intervention on QOL, anxiety, depression and psychological 
distress in adult NSCLC patients receiving PC. The time*intervention interaction effect was 
analyzed. It is expected to explore a safe, feasible and popularizable non-pharmacological physical 
and psychological adjuvant intervention for NSCLC patients receiving PC, and provide clinical 
empirical evidence for optimizing the integrated physical and psychological intervention strategies 
in oncological PC. 
 

Materials and Methods 

Design 

This study followed the guidelines of the 2010 CONSORT Statement, including its 
extensions for complementary medicine and music interventions. This is a multicenter, 
randomized, two-arm, single-blind randomized controlled clinical trial conducted from October 
2023 to December 2025 at the Department of Traditional Chinese Medicine of Tangdu Hospital, 
Air Force Military Medical University and Xi'an No.3 Hospital in Xi'an City, China. In this trial 
design, outcome assessors and data analysts were blinded to group assignments. However, due to 
the distinct characteristics of the TSB sound, complete blinding of participants was not achieved.  

Ethical Approval 
The study protocol was conducted in accordance with the Declaration of Helsinki. Written 

informed consent was obtained from all participants prior to enrollment. The study obtained 
ethical approval from the Ethics Committee of The Second Affiliated Hospital of Air Force 
Medical University, and the corresponding approval number is K202512-36. It was also registered 
on the International Traditional Medicine Clinical Trial Registration Platform with the registration 
number ITMCTR2026000315 on January 15, 2026 (https://itmctr.ccebtcm.org.cn/). 
 

 

Sample size and randomization 

Sample size was calculated using G*Power software (version 3.1.9.7). The primary outcome 
was measured using the EORTC QLQ-C30 questionnaire. A two-sided test was performed with 
α=0.05, a power of 1−β=0.8, and an effect size of Cohen’s d=0.3. The calculation indicated a 
requirement of 88 participants per group. Considering a 20% dropout rate, a final sample size of 
106 participants per group was determined, resulting in a total of 212 participants in both groups. 
Participants were randomly assigned to either EG or CG at a 1:1 ratio using a computer-generated 
random sequence. 
 

Participants and Setting 

Participants were recruited through referrals from attending physicians and research poster 
recruitment. Interested participants contacted the research coordinator, who arranged face-to-face 
eligibility interviews for enrollment. Eligibility criteria include：（a）Meets the diagnostic criteria 
for NSCLC according to the ICD-11, with tumor staging at II–IV；(b) is receiving PC for tumors；(c) Age ≥ 18 years old, gender is not limited, and hearing is normal；(d) Expected survival time 
≥ 6 months；(e) Karnofsky Performance Status (KPS) score ≥ 50；(f) Have no previous experience 
with music therapy ；(g) Proficient in using social media platforms for online communication, so 
as to support post-discharge follow-up procedures. Exclusion criteria include (a) Current 



diagnosis or history of suicidal tendencies, post-traumatic stress disorder, schizophrenia, and/or psychotic disorders; (b) Central nervous system metastatic tumors accompanied by cognitive impairment; (c) Severe cardiopulmonary function abnormalities; (d) Patients experiencing pain or breakthrough pain; (e) Severe hearing impairment that makes it impossible to perceive TSB sounds; (f) Inability to understand the assessment scale or instructions for experimental interventions. Withdrawal Criteria：（a）Voluntary withdrawal 
from the study during the intervention period；（b）Disease progression leading to non-compliance 
with inclusion criteria;(c)Loss to follow-up or failure to complete the required 
interventions/assessments. The study design and participant flow have been summarized in the 
CONSORT flow diagram (Figure 1). 
 

    

                             

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

  

 

 

 

   

 

 

 

 

 

Figure 1. CONSORT flow diagram      

Assessed for eligibility(n=258) 

Excluded(n=46) 
Not meeting inclusion criteria(n=38) 
Declined to participate(n=8) 

Randomized(n=212) 

Allocated to Experimental Group(n=106) 
Received allocated intervention(n=105) 
Withdraw(n=1)  

Completed all sessions(n=92) 
  Symptom burden(n=8) 
  Deceased(n=3) 
  Not interested anymore(n=2) 
 

Analysis(n=92) 
Excluded from analysis(n=0) 

Allocated to Control group(n=106) 
Received allocated intervention(n=104) 

  Withdraw(n=2) 

Completed all sessions(n=91) 
  Symptom burden(n=6) 
  Deceased(n=2) 
  Not interested anymore(n=5) 

Analysis(n=91) 
Excluded from analysis(n=0) 

Enrollment 

Allocation 

Follow-up 

Analysis 



 

Intervention Protocol 
TSB for EG were administered at 4:30 p.m. on weekdays during participants’ hospitalization, 

with each session lasting 40 minutes and a total of 3 to 5 sessions conducted. The PI invited 3 to 5 
participants from EG into the treatment room as a group to complete baseline assessments. TSB 
was delivered by standardized trained music therapists in accordance with a standardized protocol，
the therapist generated TSB by striking or rubbing quartz singing bowls, while participants 
listened in a relaxed semi-recumbent position on a sofa(Figure 2). The treatment session was 
recorded, and the audio file was sent to participants after the first intervention. All participants 
received short-term interventions during hospitalization and transitioned to long-term 
interventions after discharge, listening to the singing bowl recordings independently at 9:00 p.m. 
daily. To improve intervention adherence, a dedicated WeChat work group was established for EG, 
and the PI sent reminders to listen to the TSB recordings at 8:40 p.m. daily. Interventions for CG 
were conducted at 2:30 p.m. on weekdays during participants’ hospitalization. The PI invited 
participants to the same treatment room to complete baseline assessments and invited them to join 
a CG WeChat work group. PC physicians and nurses provided health education on oncological PC 
to participants, with each session lasting 40 minutes. The educational content was recorded 
simultaneously and sent to participants, who were encouraged to listen to the recordings regularly.  

 

 

 

 

Figure 2: Scene diagram of the TSB process 

 

 

Self-report Outcomes 

At baseline, the participants' sociodemographic characteristics, medical history, treatment 
history, as well as EORTC QLQ-C30, HADS, and DT were assessed; at the end of the 1st, 2nd, 
and 3rd weeks after intervention, only HADS and DT were assessed; at the end of the 4th week, 
EORTC QLQ-C30, HADS, and DT were assessed again. 
Primary Outcome 

This study mainly focuses on the participants' quality of life, evaluated using the EORTC 



QLQ-C30[19]. This scale consists of 30 items, with the specific composition as follows: 1 global 
quality of life dimension (QL), which serves as a comprehensive evaluation of the patients' overall 
quality of life and is one of the core assessment indicators in this study; 5 functional dimensions, 
used to reflect the patients' functional status in daily physical, social, and psychological aspects, 
specifically including physical functioning (PF), role functioning (RF), cognitive functioning (CF), 
emotional functioning (EF), and social functioning (SF); 3 multi-item symptom dimensions, 
including fatigue (FA), nausea and vomiting (NV), and pain (PA); 6 single-item symptoms, 
including dyspnea (DY), insomnia (SL), loss of appetite (AP), constipation (CO), diarrhea (DI), 
and financial difficulties (FI). All items are scored on a 4-point scale ranging from 1 to 4. The 
scoring strictly follows the principle of converting raw scores to standard scores, and the final 
scores of all dimensions are uniformly converted to a 0-100 scale. Moreover, the interpretation 
logic of functional dimensions and symptom dimensions is opposite. Among them, higher scores 
in the global quality of life dimension and functional dimensions indicate that the patients have a 
higher corresponding overall quality of life and better functional status; higher scores in all 
symptom dimensions indicate that the severity of the patients' corresponding symptoms is higher 
and their physical discomfort is stronger. This scale has good reliability (reliability coefficient 
0.70-0.90) and validity (validity coefficient 0.50-0.90), and is suitable for evaluating the quality of 
life in this study. 
Secondary Outcome 

We used HADS [20] to assess the participants' anxiety and depression symptoms. This scale 
consists of 14 items, divided into two parts: the Anxiety Subscale (HADS-A) and the Depression 
Subscale (HADS-D), with each subscale containing 7 items. All items are scored on a 4-point 
scale ranging from 0 to 3. The total score range for both subscales is 0 to 21, with higher scores 
indicating more severe anxiety or depression symptoms in the subjects. This scale has good 
reliability (reliability coefficient 0.80-0.90) and validity (validity coefficient 0.60-0.80), and can 
be effectively used to assess anxiety and depression symptoms in this study. 

We used DT[21] to assess the participants' level of psychological distress. This tool is a 
standardized scale specifically designed for the rapid assessment of psychological distress in 
cancer patients. The scale adopts a single-item visual analog scoring format, with an 11-level 
scoring system ranging from 0 to 10, to evaluate the overall psychological distress of patients over 
the past week. A score of 0 indicates no distress, 10 indicates extreme distress, and a score of ≥4 
suggests that the patient has clinically significant psychological distress. Additionally, the scale is 
accompanied by a Problem List, which can further identify the specific sources of the patient's 
psychological distress from multiple dimensions such as emotional, physical, family, social, 
spiritual beliefs, and practical issues. The scale has good reliability (reliability coefficient 0.70 - 
0.90) and validity (validity coefficient 0.65 - 0.85), which can effectively meet the needs of 
assessing psychological distress in this study. 
Statistical Analysis 

SPSS 23.0 software was used for statistical analysis and graph plotting[22]. Firstly, normality 
test and homogeneity of variance test were performed on all research variables. Measurement data 
were described as mean standard deviation (X±SD) or median (interquartile range, IQR) 
according to their distribution characteristics; enumeration data were expressed as case number 
(percentage, %). The chi-square test was adopted for enumeration data that met the applicable 
conditions of the test, while Fisher's exact probability method was used for those that did not. For 



measurement data conforming to normal distribution, independent-samples t-test was used for 
intergroup comparison; for measurement data not conforming to normal distribution, 
Mann-Whitney U test was employed. Repeated‑measures analysis of variance (RMANOVA) was 
applied for normally distributed repeated observation data. If Mauchly's test of sphericity is 
significant, the Greenhouse-Geisser method shall be used to correct the degrees of freedom, and 
the Bonferroni method shall be adopted for post-hoc multiple comparisons. For repeated 
measurement data that do not conform to the normal distribution, the Friedman nonparametric test 
is applied, Kendall's W is used to calculate the effect size, and the Nemenyi test is performed for 
post-hoc analysis. All tests in this study are two-tailed, and a P value less than 0.05 is considered 
statistically significant. 

 

Results 

Participant characteristics 

A total of 258 participants were screened for eligibility, of whom 46 were excluded. Among 
the excluded participants, 38 did not meet the inclusion criteria and 8 declined to participate in the 
study. Finally, 212 participants were enrolled and randomly assigned to EG and CG, with 106 in 
each group. A total of 29 patients withdrew during the study, with a dropout rate of 13.68%. 
Specifically, 14 patients withdrew from EG, representing a dropout rate of 13.20%. Among them, 
1 patient failed to understand the assessment content, 8 withdrew due to disease progression, 3 
died, and 2 lost interest in the study. Meanwhile, 15 patients withdrew from CG, with a dropout 
rate of 14.15%. In this group, 2 patients could not comprehend the assessment content, 6 withdrew 
because of disease progression, 2 passed away, and 5 lost interest in the research. A total of 183 
participants completed all interventions and assessments and were included in the final analysis, 
with 92 in EG and 91 in CG (Figure 1). 
   The average age of the participants was 62.61 years (SD = 8.16), among whom 73.2% were 
male, 96.2% were Han ethnicity, 88.0% had an education level of junior high school or above, and 
89.6% were married. The main pathological type of the participants was adenocarcinoma, 
accounting for 50.8%, and squamous cell carcinoma accounted for 41.0%. The distribution of 
tumor stages was as follows: stage Ⅱ accounted for 19.1%, stage Ⅲ for 57.4%, and stage Ⅳ 
for 23.5%. Most participants (73.2%) received immunotherapy in their palliative care regimen, 
and the average duration of palliative care received by the participants was 2.44 years (SD = 1.19). 
There were no statistically significant differences between the two groups in demographic 
characteristics, pathological types, tumor stages, treatment history, or duration of palliative care 
(P > 0.05), indicating that the two groups had good comparability (Table 1). 
     

Table1    Baseline sample characteristics.         

Characteristics Total(n=183) EG CG t/2 P 

(n=92) (n=91) 

Age(M,SD,years) 62.61(8.16) 62.92(7.93) 62.29(8.42) 0.528 0.598 

Sex(n and %)       



   Male   134(73.2%)   65(70.7%)  69(75.8%) 0.624 0.430 

   Female   49(26.8%)   27(29.3%)  22(24.2%) 
  

Ethnic(n and %)      

Han ethnic 176（96.2%） 88（95.7%） 88（96.7%） 0.137 0.711 

Other（Hui、Mongolian、

Tibetan） 

7（3.8%） 4（4.3%） 3（3.3%） 
 

 

Education(n and %)      

Primary school and below 22(12.0%） 10（10.9%） 12（13.2%） 0.686 0.953 

Junior high school 60（32.8%） 32（34.8%） 28（30.8%） 
  

Senior high school 55（30.1%） 28（30.4%） 27（29.7%） 
  

University 41（22.4%） 20（21.7%） 21（23.1%） 
  

Postgraduate 5（2.7%） 2（2.2%） 3（3.3%） 
  

Marital status (n and %)      

Married 164(89.6%) 83(90.2%) 81(89.0%) 2.562 0.464 

Widowed 7(3.8%) 3(3.3%) 4(4.4%)   

Divorced 10(5.5%) 4(4.3%) 6(6.6%) 
  

Single 2(1.1%) 2(2.2%) 0(0%) 
  

Pathology of NSCLC (n 

and %) 

     

Squamous cell carcinoma 75(41.0%) 36（39.1%） 39（43.3%） 1.161 0.884 

Adenocarcinoma 93(50.8%) 49（53.3%） 44（48.9%）   

Large cell carcinoma 9(4.9%) 5（5.4%） 4（4.4%）   

Mixed 3（1.6%） 1（1.1%） 2(2.2%)   



Other 3(1.6%） 1（1.1%） 2（2.2%） 
  

Tumor staging（n and %)    0.284 0.867 

Ⅱ 35(19.1%) 19(20.7%) 16(17.6%) 
 

Ⅲ 105(57.4%) 52(56.5%) 53(58.2%） 
 

Ⅳ 43(23.5%) 21(22.8%) 22(24.2%) 
 

Undergoing anticancer 

treatment（n and %) 

     

Immunotherapy 134（73.2%） 69(75.0%) 65(71.4%) 1.457 0.692 

Targeted therapy 

 

28（15.3%） 15(16.3%) 13(14.3%)   

Chemotherapy 

 

16（8.7%） 6(6.5%) 10(11.0%)   

Radiotherapy 5(2.7%) 2(2.2%) 3(3.3%）   

Years in palliative 

care(M,SD,years) 

2.44(1.19) 2.47(1.24) 2.41(1.15) 0.994 0.730 

 

 

 

EORTC QLQ-C30 

   

At week0, there were no significant differences between EG and CG in the factor scores of 
QL, RF, EF, and FA of the EORTC QLQ-C30. At week4, the scores of QL (p<0.01), RF (p<0.01), 
and EF (p<0.05) in EG were significantly higher than those in CG, with effect sizes of 0.39, 0.19, 
and 0.16 respectively, representing medium, small, and small effects respectively. Moreover, the 
increases in QL (p<0.01), RF (p<0.01), and EF (p<0.01) in EG were significantly higher than 
those in CG, with effect sizes of 0.25, 0.24, and 0.22 respectively, all indicating small effects. At 
week0, there was no significant difference in FA factor scores between the two groups. At week4, 
the FA score (p<0.01) in EG decreased significantly, with an effect size of 0.23, small effect，and 
the reduction in FA (p<0.01) was significantly greater than that in CG, with an effect size of 0.29，
medium effect (Table 2). There were no significant differences between the two groups at week0 
in the remaining 11 factors of the EORTC QLQ-C30, nor were there significant differences in the 
values at week4. Comparison of the week0-4 differences in EORTC QLQ-C30 factors between the 
two groups (Figure 3). 

 

 

 

 

 



 

 

 

Table 2 Comparison of QL, RF, EF, and FA Factor Scores of EORTC QLQ-C30 [(X±SD)or 
Median(IQR) ] 

       

 Total(n=183) EG(n=92) CG(n=91) t/Z p Effect siz 

QL       

Week0 46.3118.7 46.2919.3 46.3418.2 0.016 0.987  

week4 53.7819.1 57.4318.4 50.0919.2 2.634 0.009 0.39 

Week4-0 8.30(16.7) 16.60(16.7) 8.30(16.7) 3.323 0.001 0.25 

RF       

Week0 50.00(33.4) 50.00(33.4) 50.00(33.4) 0.763 0.806  

Week4 66.70（33.3） 66.70(16.7) 66.70(25.0) 2.607 0.009 0.19 

Week4-0 16.70（33.3） 16.70(33.3) 16.70(33.3) 3.301 0.001 0.24 

EF       

Week0 58.7021.0 58.3420.7 59.0721.5 0.350 0.815  

Week4 66.70(25.0) 66.70(16.7) 58.30(25.0) 2.203 0.028 0.16 

Week4-0 8.30(24.9) 8.40（16.7） 0.00（16.8） 2.982 0.003 0.22 

FA       

Week0 44.40(33.4) 44.40(44.5) 44.40(33.4) 0.018 0.985  

Week4 44.40(33.4) 33.30(22.2) 44.40(22.3) 3.063 0.002 0.23 

Week4-0 11.10(22.2) 22.20(30.5) 11.10(11.2) 3.899 <0.001 0.29 

 

  Abbreviations: QL, global quality of life dimension; RF, role functioning ; EF, emotional 
functioning; FA, fatigue 

 

Figure 3 Comparison of week4-week0 differences in EORTC QLQ-C30 factors between the two 
groups 
 



HADS-A 

RMANOVA revealed significant statistical differences in the main time effect of anxiety 
scores (F=131.120, P<0.001，η²=0.420), main intervention effect (F=7.631, P=0.006，η²=0.040), 
and time*intervention interaction effect (F=13.040, P<0.001，η²=0.067)，respectively for large, 
small and medium effects. Further simple effect analysis revealed the following results. Taking 
time as the independent variable, a significant main effect of time was found on anxiety scores in 
the EG (F = 81.987, P < 0.001). Bonferroni post-hoc tests showed that anxiety scores from week 1 
to week 4 were significantly lower than those at week 0 (P < 0.001). The CG also exhibited a 
significant main effect of time (F = 52.196, P < 0.001), and Bonferroni post-hoc tests indicated 
that anxiety scores from week 1 to week 4 were significantly lower than those at week 0 (P < 
0.001).In terms of intervention effect with group as the independent variable, there was no 
significant difference between the two groups at week 0 (P>0.05), while significant differences 
were observed at week 1 to week 4 (P<0.05or P<0.01). The changes in anxiety scores of the two 
groups are shown in Figure 4. 

 

Figure 4. Changes in anxiety during the intervention process assessed by the HADS 
scale. Dots represent mean values, and error bars indicate 95% confidence intervals 

 

HADS-D 

RMANOVA revealed that the main time effect (F=64.943，P<0.001，η²=0.264), 
main intervention effect (F=9.541，P<0.01，η²=0.050), and time*intervention 
interaction effect (F=14.076，P<0.001，η²=0.072) of depression scores were all 
statistically significant，respectively for large, small and medium effects. Further 
simple effect analysis showed that the time effect with time as the independent 
variable indicated a significant main effect of time on depression scores in the EG 
(F=91.613，P<0.001). Bonferroni post-hoc tests revealed that depression scores from 
week 1 to week 4 were significantly lower than those at week 0 (P < 0.001). The CG 
also showed a significant main effect of time (F=10.711，P<0.001), and Bonferroni 
post-hoc tests confirmed that depression scores from week 1 to week 4 were 
significantly lower than those at week 0 (P < 0.01 or P < 0.001). The intervention 



effect analysis with group as the independent variable showed that there was no 
significant difference between the two groups at week 0 (P>0.05). From week 1 to 
week 4, the depression scores of the EG group were lower than those of the CG group, 
with statistically significant differences (P<0.05, P<0.01 or P<0.001). The changes in 
depression scores of the two groups are presented in Figure5. 

 

Figure 5. Changes in depression during the intervention process of the HADS scale. 
Dots represent mean values, and error bars indicate 95% confidence intervals 

 

DT 

Repeated-measures Friedman nonparametric test on DT scores revealed a 
significant time effect in the EG (χ²=121.575, P<0.001, Kendall's W=0.22) with a 
small effect size. The Nemenyi post-hoc test showed that the DT scores from week 1 
to week 4 were significantly lower than those at week 0 (P<0.05 or P<0.001). A 
significant time effect was also observed in the CG (χ²=62.272, P<0.001, Kendall's 
W=0.21), accompanied by a small effect size. The Nemenyi post-hoc test indicated 
that the DT scores from week 1 to week 4 were significantly lower than those at week 
0 (P<0.05 or P<0.001). Further Mann-Whitney U tests were performed on the DT 
scores of the two groups from week 0 to week 4. No significant differences were 
found at week 0 and week 2 (P>0.05). The DT scores of the EG were significantly 
lower than those of the CG at week 1, week 3 and week 4 (P<0.05). Boxplots 
illustrating changes in DT scores between the two groups from week 0 to week 4 are 
presented in Figure 6. 

 



 

 

Figure 6. Changes in psychological distress during intervention assessed by the 
DT scale. The horizontal line in the box represents the median, and the dot 
represents the mean value. 

 

 

Safety 

During the study, after the initial TSB intervention, 2 participants in the EG reported tinnitus, 
1 reported dizziness and 1 experienced increased sleepiness. These symptoms all emerged right 
after the first intervention and resolved spontaneously within 24 hours. No adverse events were 
reported in subsequent interventions. Participants in the CG reported no intervention-related 
adverse events.                                                                                                                

 

 

Discussion 

Patients with NSCLC receiving PC experience a severe symptom burden, among which 
negative emotions are prominent and severely impair their QOL. TSB has been repeatedly proven 
to alleviate negative emotions and improve QOL in healthy young and middle-aged individuals, 
patients waiting for surgery, and those with chronic diseases including tumors, spondylitis and 
post-traumatic stress disorder [12,13]. Featuring non-invasiveness, easy operation, wide 
accessibility and low cost, TSB is suitable for debilitated NSCLC patients receiving PC. This 
multicenter, randomized, single-blind controlled trial explored the effects of four consecutive 
weeks of TSB intervention on QOL and negative emotions of patients with metastatic NSCLC 
receiving PC. The results showed that at the end of the trial, the EG had significantly higher 
increases in the GL, RF and EF scores, as well as a notably greater reduction in FA scores of the 
EORTC QLQ-C30 compared with the CG. Four weeks of continuous TSB intervention markedly 
lowered the scores of HADS-A, HADS-D and DT in the EG. The findings of this study support 
TSB as a complementary strategy to enhance QOL and mental health of metastatic NSCLC 



patients receiving PC. 
The EORTC QLQ-C30 is one of the classic instruments for evaluating QOL in cancer. 

Compared with the CG, the results revealed that 4 weeks of TSB exerted significant positive 
effects on the increased values of QL, RF, EF and the decreased value of FA in the EG (p < 0.01 or 
p < 0.001). The effect sizes were 0.25, 0.24, 0.22 and 0.29 respectively, all indicating small effect 
sizes. This suggests that TSB can effectively improve patients’ overall QOL, role functioning, 
emotional functioning and relieve fatigue symptoms, though the magnitude of improvement is 
limited. No significant improvements were observed in other functional and symptomatic 
dimensions. TSB yielded stronger effects on functional domains than symptomatic domains. 

QL reflects patients’ overall subjective perception of their own QOL and is closely correlated 
with functional and symptomatic factors. The RF dimension assesses patients’ ability to engage in 
daily activities, work and fulfill social roles. TSB is not only an alternative medical approach but 
also an activity. It adds fun to participants' monotonous PC phase. Meanwhile, the guiding words 
of TSB include expressions that focus on present feelings, accept the current situation and do what 
one should do, which may facilitate participants' cognitive transformation towards the PC state 
and help improve QL and RF. 

Findings from existing studies support the conclusions of this research. A randomized 
controlled trial on refugees reported significant improvements in vitality and mental health as 
measured by the 36-Item Short Form Health Survey (SF-36) [24]. Another randomized controlled 
trial targeting patients with stage I–III breast cancer found notable increases in the mental health 
and mental well-being subscales of the SF-36 [25]. Nevertheless, a randomized controlled trial on 
patients with chronic non-specific spinal pain showed no significant improvement in 
SF-36-assessed QOL, yet a favorable trend was observed in the pain subscale [26]. Additionally, a 
pre-post comparative study involving 12 patients with metastatic cancer detected no improvement 
in QOL, and the small sample size was considered a major source of bias [27]. 

Fatigue is a prevalent symptom among non-small NSCLC patients receiving PC and severely 
impairs their QOL. During TSB, participants achieved physical and mental relaxation and 
recovered physical strength. Current relevant studies have yielded the same results. A 
self-controlled trial involving healthy participants demonstrated a significant reduction in fatigue 
scores [28]. However, another study on fatigue among patients with stage Ⅰ-Ⅲ breast cancer 
reported no notable improvement [25]. There are numerous factors contributing to fatigue in 
breast cancer patients, among which treatment modalities stand as a major cause. Endocrine 
therapy and chemotherapy for breast cancer can lead to persistent fatigue [29]. In this study, 73.2% 
of the participants received immunotherapy, which causes mild fatigue that is easy to relieve [30]. 

Furthermore, TSB is categorized as a type of music therapy. Current evidence has confirmed 
its beneficial effects on fatigue in cancer patients across different disease stages and under various 
treatment modalities [31,32]. In summary, TSB produces positive yet small-sized effects on 
overall QOL, role functioning, emotional functioning and fatigue in NSCLC patients receiving 
PC. 

Anxiety is one of the most common negative emotions among patients with NSCLC during 
PC, which is mainly manifested as excessive worry about the future. Patients tend to suffer from 
prominent anxiety due to disease progression, uncertain treatment outcomes, fear of death and 
other related factors. 

This study adopted HADS-A to evaluate the effect of TSB on participants’ anxiety. 



RMANOVA revealed statistically significant main effects of time, intervention, as well as the 
time*interaction effect on anxiety scores (all P < 0.001). The corresponding effect sizes were 
0.420, 0.040 and 0.067, representing large, small and medium effect sizes respectively. The 
findings indicated that the intervention, time factor and their interaction all exerted significant 
impacts on participants’ anxiety. 

With group as the independent variable, there was no significant between-group difference in 
anxiety scores at Week 0 (P > 0.05). From Week 1 to Week 4, the HADS-A scores of the EG were 
significantly lower than those of the CG (P < 0.05 or P < 0.01). This demonstrated that TSB could 
effectively relieve participants’ anxiety starting from the first week, and the therapeutic effect 
persisted until the end of the intervention. Given the medium effect size of the time*intervention 
interaction, TSB exerted a moderate effect on alleviating anxiety at the end of the study. 

TSB can reduce the overall electroencephalogram power, regulate the balance between the 
sympathetic and parasympathetic nerves, thereby improving heart rate variability and lowering 
anxiety scores [33]. Previous studies on TSB involving both healthy individuals and patients have 
verified that its anxiolytic effect exists across different populations [16]. A randomized controlled 
trial among young healthy adults found that TSB significantly reduced anxiety scores [34]. 
Consistent results were also reported in randomized controlled trials targeting college students and 
middle-aged healthy populations [14、28、35]. Furthermore, TSB was proven to markedly decrease 
anxiety levels in patients awaiting surgery or angiography [36,37]. One study also noted a 
significant reduction in anxiety among patients with metastatic tumors after TSB intervention 
[27]. 

The results of the present study are in line with previous evidence, further confirming that 
TSB can alleviate anxiety in NSCLC patients receiving palliative care with a moderate therapeutic 
effect. 

Depression is another prevalent negative emotion among patients with NSCLC receiving PC, 
which often coexists with anxiety. Its core manifestations include persistent low mood, feelings of 
hopelessness and helplessness, and may even lead to suicidal ideation in severe cases. 

The analytical results of HADS-D in this study shared certain similarities with anxiety scores, 
while presenting distinct characteristics. RMANOVA showed significant main effects of time, 
intervention, as well as the time*intervention interaction on depression scores (all P < 0.01). The 
corresponding effect sizes were 0.264, 0.050 and 0.072, categorized as large, small and medium 
effect sizes respectively. Notably, the effect size of the main intervention effect was slightly higher 
than that for anxiety, indicating that TSB exerted a marginally stronger effect on relieving 
depression than anxiety. 

Taking group allocation as the independent variable, no significant difference in depression 
scores was observed between the two groups at Week 0 (P > 0.05). From Week 1 to Week 4, the 
HADS-D scores of the EG were significantly lower than those of the CG (P < 0.05, P < 0.01 or P 
< 0.001). Moreover, the statistical significance of intergroup differences gradually increased over 
time. These findings demonstrated that TSB could alleviate depression starting from the first week 
of intervention, with sustained efficacy that became more prominent as the intervention progressed. 
The time*intervention interaction yielded a medium effect size, suggesting that TSB produced a 
moderate improvement in depression by the end of the study. 

The physiological mechanism underlying TSB’s antidepressant effect is identical to its 
anxiolytic mechanism, which involves reducing participants’ overall electroencephalogram power. 



Randomized controlled trials on healthy individuals revealed that a single TSB session could 
reduce depression scores in young and middle-aged adults, accompanied by improvements in 
heart rate variability and brain wave activity [28,37,38]. Another randomized controlled trial on 
TSB sound meditation reported a marked reduction in negative emotions among healthy 
participants [39]. Consistent outcomes were also observed in patient cohorts: significant declines 
in depression scores were documented in patients with chronic non-specific spinal pain, patients 
with stage I–III breast cancer, and patients with metastatic tumors [25,26,27]. 

The results of the present study are consistent with prior research, further verifying that TSB 
exerts a significant and sustained therapeutic effect on alleviating depression in NSCLC patients 
under palliative care. 

Psychological distress is a comprehensive reflection of the physical and mental status of 
cancer patients. It covers multiple dimensions including emotion, cognition and social interaction, 
and serves as a key indicator for evaluating patients’ psychological conditions [40]. 

In this study, the Friedman nonparametric test was used to analyze changes in DT scores 
between the two groups. The results showed a significant time effect on DT scores in the EG
（χ²=121.575，P＜0.001）with Kendall's W = 0.22, indicating a small effect size. A significant 
time effect was also found in the CG（χ²=62.272，P＜0.001）with Kendall's W = 0.21, also 
representing a small effect size. The Nemenyi post-hoc test revealed significant differences in 
pairwise comparisons between Week 0 and all other time points in both groups (P < 0.05 or P < 
0.001). This indicated that both TSB and standard care yielded significant improvements in DT 
scores starting from the first week, which was consistent with the improvement trends of anxiety 
and depression. 

Further Mann-Whitney U test demonstrated no significant intergroup differences in DT 
scores at Week 0 and Week 2 (P > 0.05). However, the EG presented remarkably lower DT scores 
than the CG at Week 1, Week 3 and Week 4 (P < 0.05), suggesting that TSB was superior to 
standard care at these time points. Unlike its effects on anxiety and depression, TSB exerted a 
time-lagged impact on psychological distress, with more stable efficacy observed in the middle 
and late stages of intervention. 

It is speculated that this may be attributed to the multifaceted nature of psychological distress 
[41]. Its relief is a gradual process, and the beneficial effects of the intervention on emotion, role 
functioning and overall QOL require time to accumulate. Although initial efficacy was observed, a 
transient fluctuation occurred at Week 2, followed by steady and sustained improvement. 

A multi-session TSB intervention study on patients with metastatic cancer confirmed a 
significant reduction in DT scores [27], and a music therapy trial targeting patients with NSCLC 
drew the same conclusion [42]. Accordingly, music therapy represented by TSB can effectively 
alleviate psychological distress among cancer patients. 

This study adopted a four-week continuous TSB protocol, which differs from previous 
studies reviewed in the literature that applied single-session TSB intervention [13]. While a single 
session can produce therapeutic effects, the four-week continuous intervention allowed for 
observation of participants’ adherence. 

A total of 92 participants in the EG completed all interventions and assessments, with a 
dropout rate of 13.2%, which falls within the reasonable range for similar clinical studies. The 
main reasons for dropout included disease progression, loss of interest in the study and death. 
These findings indicate that the four-week TSB intervention design possesses good feasibility and 



participant adherence. 
Male patients accounted for 73.2% of all participants. This high proportion may be attributed 

to the higher incidence of NSCLC among males [43]. 
In addition, safety is one of the core indicators for evaluating TSB. NSCLC patients receiving 

PC generally have poor physical function and low tolerance to invasive interventions, making the 
safety of interventions particularly important. The results showed that only a few adverse events 
occurred among EG participants during the intervention, including mild dizziness, tinnitus and 
increased sleepiness. All these symptoms relieved and subsided in subsequent sessions, proving 
that TSB intervention has favorable safety and tolerability without causing obvious additional 
adverse reactions. 

This outcome is highly consistent with the design philosophy of TSB. As a non-invasive and 
gentle intervention, TSB avoids potential adverse reactions associated with pharmacotherapy and 
invasive procedures, making it more suitable for physically frail NSCLC patients receiving PC. Its 
satisfactory safety not only helps improve participants’ adherence, but also lays a solid foundation 
for its clinical promotion. It is confirmed that TSB can be safely applied to cancer patients 
receiving PC, serving as a safe, feasible and effective approach for clinical intervention targeting 
QOL and negative emotions. 

Other demographic and clinical characteristics of the participants were basically consistent 
with those of mainstream NSCLC patients receiving routine PC in clinical practice. This 
demonstrates that the study sample is well representative, and the research findings can be 
generalized to similar NSCLC patients receiving PC. 
 

Limitations 

Although this study has yielded promising results among NSCLC patients receiving PC, 
several limitations remain and need to be addressed in future research. First, the follow-up period 
was only four weeks, so the long-term sustainability of the intervention effects remains unclear. 
Longer follow-up durations are required to explore the persistent impacts of the intervention on 
patients’ QOL, negative emotions and psychological distress. 

Second, participants were recruited mainly from two medical institutions, most of whom 
resided in northwest China. The sample was predominantly Han ethnicity and married individuals, 
resulting in insufficient sample diversity. This may introduce bias and compromise the 
generalizability of the findings. Further studies should expand the sample size and enroll 
participants of diverse ethnicities and marital statuses to improve the extrapolation value of the 
results. 

Third, all TSB sessions in this study were performed by professional therapists. Given that 
TSB is well known for its simple operation, subsequent research could investigate the efficacy of 
self-administered TSB among NSCLC patients receiving PC. 
 

Research Prospects 

First, existing literature has reported that TSB exerts positive effects on subjective sleep 
perception, hypertension and anxiety during stress [45-46]. This provides new directions for future 
studies on anxiety in newly diagnosed NSCLC, as well as insomnia, hypertension and other 
physical symptoms among NSCLC receiving PC. 

Second, this study did not conduct an in-depth exploration of the specific mechanisms 



underlying TSB efficacy. We only speculated that the effects were associated with psychological 
support and emotional relief. Further mechanistic research is therefore needed to clarify the core 
pathways through which this intervention improves participants’ QOL and relieves negative 
emotions, so as to generate more precise evidence for the optimization of intervention protocols. 

Third, data on potential confounding factors including treatment adherence, economic status 
and social support were not collected in this study. These factors may exert certain impacts on the 
research outcomes. Follow-up studies should incorporate relevant confounding factors and 
conduct multivariate analysis to further enhance the reliability of the results. 

Looking ahead, future research may target other types of cancer patients receiving PC, so as 
to accumulate solid evidence for the widespread application of TSB among this patient population. 
To facilitate the clinical translation of TSB in PC for cancer patients, the TSB intervention 
protocol can be further optimized based on the findings of this study and in consideration of 
individual differences among patients. 

Meanwhile, TSB can be combined with routine palliative care to establish a physical and 
mental integrated PC model. This will deliver more comprehensive and high-quality care for 
cancer patients under PC, improve their QOL, and alleviate negative emotions and psychological 
distress. 
 

Conclusion 

This randomized controlled trial verified that TSB can effectively improve the overall quality 
of life, role functioning and emotional functioning of patients receiving palliative care, as well as 
alleviate their fatigue, anxiety, depression and psychological distress. Meanwhile, the intervention 
presents favorable safety and tolerability. 

The experimental group and the control group had well-matched baseline characteristics. The 
intervention exerted significant and sustained therapeutic effects, which provides an effective 
intervention strategy and theoretical evidence for improving the physical and mental status of 
patients in clinical palliative care. 

Future studies shall optimize the research design in view of the limitations of the present 
study, expand the research scope, and conduct in-depth exploration on the intervention 
mechanisms, so as to promote the clinical promotion and application of this intervention.  
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