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Purpose: Cancer-related pain (CRP) is a prevalent issue among cancer survivors, especially during extended periods of survivorship. 
Existing therapeutic approaches for CRP present certain limitations. To investigate safe and accessible non-pharmacological inter
ventions that may reduce both pain and fatigue, we performed a network meta-analysis (NMA) to compare various Mind–Body 
Exercises (MBEs) in cancer survivors experiencing CRP, excluding cases of neuropathic pain.
Patients and Methods: We systematically searched eight databases for randomized controlled trials (RCTs) assessing MBEs in adult 
patients with CRP. Data extraction was conducted using standardized forms. The Cochrane Risk of Bias tool was employed to evaluate 
study quality, and the certainty of evidence was appraised using the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) framework. The primary outcome was pain intensity, with fatigue as the secondary outcome. Both pairwise 
meta-analyses and the NMA were performed using random-effects models. Treatment rankings were derived from the surface under 
the cumulative ranking curve (SUCRA).
Results: Fourteen eligible RCTs, comprising 1070 participants, were included in the analysis. For pain intensity, Qigong had the highest 
SUCRA value (98.6%) and was associated with greater reductions in pain than Pilates (SMD = −2.16, 95% CI: −3.90 to −0.42), dance 
(SMD = −2.31, 95% CI: −4.27 to −0.35), and yoga (SMD = −2.36, 95% CI: −4.07 to −0.64). Taichi was also associated with greater pain 
reduction than standard exercise (SMD = −1.18, 95% CI: −1.88 to −0.48). For fatigue, Qigong ranked first based on SUCRA (94.7%) and 
showed a favorable effect compared with usual care (SMD = −1.30, 95% CI: −2.59 to −0.01).
Conclusion: Within the limited and mainly breast cancer–based evidence, Qigong showed the most favorable ranking probabilities 
for pain intensity and fatigue in patients with predominantly non-neuropathic CRP. However, these findings should be interpreted with 
caution and regarded as exploratory rather than definitive evidence of clinical superiority. Taichi showed relatively more stable 
evidence for pain relief, although the overall certainty of evidence remained limited.
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Introduction
Cancer represents a major global health burden and is among the leading causes of mortality, responsible for roughly one 
in six deaths worldwide, as reported in 2020.1,2 Advances in early detection and therapeutic approaches have led to 
a growing population of cancer survivors, with an increasing number achieving long-term survival.3 Despite these 
improvements, CRP persists as one of the most common and disabling symptoms experienced by survivors and is widely 
acknowledged as a critical factor influencing their quality of life (QoL).4 CRP encompasses pain resulting directly from 
the primary tumor, metastatic spread, or adverse effects of cancer treatments.5 In addition to limiting physical function
ing, CRP is linked to heightened symptom burden—such as fatigue and depressive symptoms—greater psychological 
distress, reduced engagement in social activities, and overall diminished QoL.6,7

It should be noted that CRP is not a uniform condition. From a pathophysiological standpoint, it can be broadly categorized 
into two principal types: nociceptive pain and neuropathic pain.8 Nociceptive pain arises mainly from tissue damage and 
associated inflammatory processes, while neuropathic pain results from injury or disease affecting the somatosensory nervous 
system, whether peripheral or central.9 Because of differences in biological mechanisms, clinical manifestations, and 
therapeutic outcomes, predominantly non-neuropathic CRP should be distinguished from neuropathic pain when evaluating 
non-pharmacological interventions.6,9,10 Consequently, the International Association for the Study of Pain (IASP) has 
emphasized the importance of tailored, mechanism-based treatment approaches for patients with CRP.10 Nevertheless, 
existing research has largely concentrated either on broadly defined CRP populations or specifically on neuropathic cancer 
pain, particularly within RCTs and systematic reviews assessing drug-based and neuromodulatory interventions.11–13 In 
comparison, evidence on active, non-pharmacological interventions for predominantly non-neuropathic CRP remains limited. 
This notable gap in evidence regarding non-neuropathic CRP served as a key motivation for focusing on this specific patient 
subgroup in the current investigation.

Although opioids are the cornerstone of the management of CRP, analgesic responses are suboptimal in a substantial 
proportion of patients, and long-term use is limited by adverse effects such as dependence, constipation, nausea, and cognitive 
impairment.14–17 Mind–body exercises (MBEs), which combine movement sequences with mind-focused components such as 
breath regulation, relaxation, meditation, or emotion regulation, have attracted increasing attention in cancer pain rehabilita
tion because of their favorable safety profile, non-invasive nature, and feasibility for long-term practice.18–21 Notably, the 
multicomponent features of MBEs may provide a plausible rationale for alleviating both CRP and cancer-related fatigue. 
These two symptoms share partially overlapping biological underpinnings, including peripheral inflammatory activation, 
inflammation-related signaling within the central nervous system and dysregulation of related brain networks.22–26 Therefore, 
MBEs may contribute to symptom relief through neuromodulatory, anti-inflammatory, and psychophysiological pathways, 
particularly in CRP predominantly driven by nonneuropathic mechanisms.27–29

Although current studies report that MBEs can improve cancer-related symptoms, there are critical limitations in the 
existing evidence. First, most prior trials and evidence syntheses have focused on broadly defined CRP populations, with few 
explicitly distinguishing nociceptive from neuropathic pain. Because treatment response can differ by underlying pain 
mechanism, pooling heterogeneous pain phenotypes may bias effect estimates and reduce the precision and interpretability 
of conclusions.30,31 Second, available systematic reviews typically evaluate a single-intervention or single-outcome, providing 
limited comparative insight across different MBEs and rarely assessing pain and cancer-related fatigue within a unified 
analytic framework. Third, although network meta-analyses have examined MBEs for CRP, these reviews commonly include 
patients with heterogeneous CRP etiologies and aggregate diverse interventions (eg., meditation, mindfulness, relaxation 
training) under the umbrella of MBEs. Consequently, both the target population and intervention scope differ significantly 
from the present focus on CRP predominantly driven by nonneuropathic mechanisms and accompanied by cancer-related 
fatigue. Taken together, it remains unclear how different types of MBEs compare in their relative effectiveness for reducing 
pain intensity and improving fatigue among patients with CRP predominantly driven by nonneuropathic mechanisms.32

To address these limitations, we performed a NMA comparing multiple Mind–Body Exercise modalities for reducing 
the intensity of CRP and cancer-related fatigue among patients with CRP predominantly driven by nonneuropathic 
mechanisms, to better inform rehabilitation and pain management decisions.
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Material and Methods
Protocol and Registration
The protocol for this systematic review and NMA was prospectively registered in the International Prospective Register of 
Systematic Reviews (PROSPERO: CRD420251179880, https://www.crd.york.ac.uk/PROSPERO/view/CRD420251179880) 
before data extraction. The review was reported in accordance with the PRISMA guidelines, the completed PRISMA checklist 
is provided in Appendix 1.33

Literature Retrieval
We conducted comprehensive searches across eight databases: PubMed, Web of Science (WOS), Embase, Cochrane 
Library, VIP Chinese Journal Database (CQVIP), China National Knowledge Infrastructure (CNKI), Wanfang Data, and 
the Chinese Biomedical Literature Service System (SinoMed). All available records from the inception of each database 
up to September 2025 were included.

For English-language databases, search strategies were formulated by combining controlled vocabulary with free-text 
keywords, such as Medical Subject Headings (MeSH) in PubMed and Emtree in Embase. For Chinese databases, 
strategies were developed based on the SinoMed controlled vocabulary and adjusted accordingly to ensure relevance. 
Terms related to MBEs were derived from the approach outlined by Shi et al,34 while CRP search terms were informed 
by the methodology of Wang et al35 These approaches were adopted to enhance search sensitivity and reduce the 
likelihood of omitting pertinent studies. Detailed search strategies are available in Appendix 2.

Eligibility Criteria
Inclusion Criteria
Trials primarily enrolling patients with neuropathic cancer pain were excluded, particularly those in which pain was 
mainly attributable to chemotherapy-induced peripheral neuropathy or other treatment-related neuropathic pain. This was 
done to avoid mixing pain phenotypes with distinct pathophysiological mechanisms, thereby reducing additional 
heterogeneity and potential bias in effect estimates.10,36 Pain etiology was adjudicated based on the information reported 
in the original studies, including eligibility criteria, reported pain condition, cancer treatment history, pain descriptors, 
and validated neuropathic pain screening tools when available. Studies explicitly focusing on chemotherapy-induced 
peripheral neuropathy (CIPN), chemotherapy-related neuropathic pain, post-surgical neuropathic pain, or studies with 
clear neuropathic pain descriptors, such as numbness, burning pain, tingling, electric shock-like pain, allodynia, or 
hypoesthesia, were excluded. When tools such as DN4, LANSS, or painDETECT were reported, the original tool results 
were used to support classification. Studies without explicit evidence of predominant neuropathic pain were considered 
eligible as cancer-related pain. If chemotherapy exposure was reported but neuropathic symptoms or pain phenotype 
were unclear, the study was classified as unclear pain etiology and further examined in sensitivity analyses. Per trial 
decisions are summarized in Appendix 3 and Table S1.

MBEs were defined as active exercise-based interventions that combine physical movement components with mind- 
focused or psychosocial components, such as breath regulation, relaxation, attentional focus, meditation, emotional 
regulation, positive affective engagement, or structured social interaction.21 Interventions without an active movement 
component, including standalone meditation, mindfulness or relaxation training were excluded.

Control groups were classified according to their actual content in the original studies. UC referred to routine care or 
education without additional structured exercise; PC referred to wait-list, no-treatment, or maintenance of usual activities 
and SE referred to structured conventional exercise or rehabilitation without core Mind–Body components.

We excluded studies in which neuropathic pain was explicitly described in the text, such as numbness or burning 
pain, or in which patients had CIPN. If neuropathic pain screening tools were reported, classification was based on the 
original study reports. Studies in which neuropathic pain could not be clearly ruled out were included in the main 
analysis and further examined in sensitivity analyses.
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1) Adults (≥18 years) with CRP attributable to the primary tumor, metastases, or cancer treatments, in whom pain was 
non-neuropathic-predominant according to trial description;10

2) Without restrictions on sex, race/ethnicity, cancer type, or cancer stage;
3) Intervention: Mind–Body Exercise modalities (eg. Taichi, Qigong, Yoga, Pilates, Dance etc).;34,37

4) Comparators: usual care (UC), standard exercise (SE) or passive control (PC).
5) At least the following outcomes were reported: pain intensity (primary outcome) or cancer-related fatigue 

(secondary outcome).
6) Study design: RCTs.
7) Intervention duration: ≥4 weeks.38

Exclusion Criteria
1) Full texts or primary outcome data were unavailable or could not be obtained (eg., incomplete reporting of key 

outcomes);
2) Duplicate publications or overlapping datasets;
3) Trials in which the study population primarily comprised chemotherapy-induced peripheral neuropathy (CIPN) or 

other explicitly described treatment-related neuropathic pain were excluded;10

4) Non-randomized study designs (eg., observational experiments etc);
5) Participants were<18 years of age or the population did not have CRP;
6) Publication types not eligible for inclusion, including conference abstracts, study protocols, reviews, book 

chapters, and retracted articles.

Data Extraction
Two reviewers (HRY and BRW) independently performed data extraction with a standardized form. All extracted data 
were subsequently cross-checked and verified by the corresponding author. For multidimensional instruments, we 
extracted only the domain-specific subscale or item that directly corresponded to the prespecified outcomes, namely 
cancer-related pain and fatigue.

To minimize potential bias from baseline imbalances, change-from-baseline values were utilized for analysis. When 
necessary data could not be directly obtained from the published text, corresponding authors were contacted to request 
additional information. For outcomes presented only in graphical form, numerical data were extracted using Origin 2021. 
In cases where variability was reported as standard errors (SEs), confidence intervals (CIs), or interquartile ranges 
(IQRs), these were converted to standard deviations (SDs) following the guidelines outlined in Cochrane Handbook.39

For studies reporting outcomes at multiple time points (either at the end of treatment or during treatment), the 
assessment closest to 8 weeks was prioritized to improve comparability across trials. The 8-week time point was selected 
as a pragmatic reference point based on the distribution of intervention durations in the included trials, rather than as an 
assumed optimal intervention duration. If two time points were equidistant from 8 weeks (eg., 6 and 10 weeks), the 
longer duration was selected to capture a more complete intervention exposure.40,41

Risk of Bias Assessment
Two independent reviewers (QC and PX) assessed the methodological quality and potential bias of the included trials 
with the Cochrane risk-of-bias assessment tool. Each study was classified as a low, high, or unclear risk of bias cross 
domains of selection, performance, detection, attrition, reporting, and other potential sources of bias. Any discrepancies 
in assessment were discussed. In cases where consensus could not be achieved, a third reviewer was consulted to 
arbitrate, and the final decision was based on the majority opinion.

Assessment of Evidence Quality
The quality of evidence for primary and secondary outcomes was assessed by the GRADE system.42 According to the 
GRADE approach, evidence derived from RCTs is initially considered to be of high certainty. This rating may be lowered 
based on evaluations across five domains: risk of bias, inconsistency, imprecision, indirectness, and publication bias. 
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Each domain was categorized as having no serious limitations, serious limitations, or very serious limitations. Following 
an assessment of these domains, the overall certainty of the evidence was graded as high, moderate, low, or very low. 
Two independent reviewers (QC and HJY) performed the GRADE evaluations. Any discrepancies of assessment for 
GRADE were resolved through consultation with a third reviewer.

Data Synthesis and Analysis
Pairwise meta-analyses were conducted in Stata 16.0 using the meta command suite to synthesize direct head-to-head 
evidence. Network meta-analysis (NMA) was performed using a frequentist framework in Stata 16.0 with the network 
command to synthesize direct and indirect comparisons. Continuous outcomes of effectiveness were summarized with 
standardized mean differences (SMD) and 95% confidence intervals (CI) using a random-effects model. For studies that 
did not report the standard deviation (SD) of change, we imputed it from the baseline and post-intervention values, 
assuming a correlation coefficient of 0.5 between the two measurements.43 To harmonize the direction of different scales, 
mean values from scales in which higher scores indicated more severe symptoms were multiplied by −1 (with the SD left 
unchanged) before standardization.44 In this review, a negative SMD indicates greater improvement in pain or fatigue for 
the row intervention compared with the column intervention. Correlations induced by multiple-arm trials were accounted 
for using multivariate distributions. We calculated the surface under the cumulative ranking curve (SUCRA) to rank the 
effectiveness of the different interventions for each target outcome.

Consistency is a key assumption for estimating the agreement between direct and indirect comparisons. Global 
inconsistency was assessed using a design-by-treatment interaction model. Local inconsistency was explored using node- 
splitting by comparing direct and indirect evidence within specific comparisons. The hypothesis of transitivity was 
assessed using the standard PICOS framework; we compared the distribution of baseline characteristics, duration of 
interventions, type of control group, risk of bias, and other relevant factors. We examined global heterogeneity in NMA 
using the tau-squared (τ2) statistic and assessed heterogeneity for pairwise meta-analysis with the I2 statistic. Moreover, 
we evaluated potential publication bias using comparison-adjusted funnel plots and Egger’s regression test.

Results
Search results
The research identified totally 1861 records. After deduplication and title/abstract screening, 1,531 records were 
excluded. 51 full-text articles were evaluated for eligibility and 14 Studies were included in the NMA (see Figure 1).

Study Characteristics
We identified 14 studies from 8 countries, published between 2009 and 2024, comprising a total of 1,070 adult participants 
(>18 years old). The interventions evaluated were Pilates (4 RCTs), yoga (6 RCTs), Taichi (2 RCTs), Qigong (1 RCT), and dance 
(1 RCT). The intervention duration ranged from 4 to 16 weeks, with 8-week programs being the most common (5/14). Pain 
intensity was assessed using the Visual Analog Scale (VAS), Numeric Rating Scale (NRS), Constant-Murley Score, Brief Pain 
Inventory (BPI), and the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC 
QLQ-C30). Fatigue was measured using the Revised Piper Fatigue Scale (RPFS), Brief Fatigue Inventory (BFI), Functional 
Assessment of Cancer Therapy (FACT), VAS, Myeloproliferative Neoplasm Symptom Assessment Form (MPN-SAF), and 
EORTC QLQ-C30. Eleven studies focused on breast cancer, whereas the remaining three studies included patients with lung 
cancer, myeloproliferative neoplasms and cancer. Detailed study characteristics are summarized in Table 1.

Quality Appraisal of Literature
Due to the inherent nature of exercise-based interventions, all included trials were rated as having a high risk of bias for 
blinding of participants and personnel (performance bias).59 For blinding of outcome assessment (detection bias), only 
the trial by Torres et al55 explicitly reported that their outcome assessors were not blinded, and it was therefore rated as 
high risk. The remaining studies were rated as unclear or low risk. The outcomes of included Studies were showed in 
Figures 2 and 3.
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Certainty of Evidence (GRADE)
We conducted GRADE assessments for all direct pairwise meta-analyses to evaluate the certainty of evidence for each 
outcome. For pain intensity (Table 2), only the comparison of Qigong versus PC was rated as low-certainty evidence; all 
other comparisons were rated as very low-certainty evidence, primarily due to risk of bias and very serious imprecision. 
A similar pattern was observed for fatigue (Table 3), where only the comparison of Qigong versus PC was rated as low- 
certainty evidence, and all remaining comparisons were rated as very low-certainty evidence. For more information, 
detailed GRADE assessments are provided in Appendix 4, Tables S2 and S3.

Figure 1 PRISMA flow diagram of the selection process for studies evaluating the efficacy of Mind–Body Exercises in patients with Cancer-related pain.

Table 1 Principal Characteristics of Included Studies

Author Country Gender Age Cancer/Timing Intervention Duration Domain Scale

A. Zengin 
Alpozgen et.al 
201745 *

Turkey Female 49.93±11.61 Breast cancer/ Pilates/SE/ UC 8 weeks Pain VAS

Barbosa, K. P. et.al 
202146 *

Brazil Female 53.5±10.26 Breast cancer Pilates/SE/PC 8 weeks Pain NRS

Boing, L. et.al 
202347 *

Brazil Female 55.35±10.56 Breast cancer Pilates/ 
Dance/UC

16 weeks Pain/ Fatigue VAS/ FACT

Huberty, J. et.al 
201948

USA Female:45 
(93.8%)

56.9±10.3 0myeloproliferative 
neoplasm

Yoga/PC 16weeks Pain/ Fatigue NIH/ MPN-SAF

Male: 3 (6.3%)

Liu. W et.al 202249 China Female – Breast cancer Yoga/UC 8 weeks Pain/ Fatigue BPI/ RFPS

Lotzke, D. et.al 
201650

German Female 51.2±10.10 Breast cancer Yoga/SE 12 weeks Pain/ Fatigue EORTCQOL - 
C30/ CFS-D

Loudon, A. et.al 
201451

Australia and 
New Zealand

Female 57.6±10.5 Breast cancer Yoga/UC 8 weeks Pain/ Fatigue VAS

(Continued)
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Pair Comparison Meta-Analysis
For pain intensity, Qigong showed a statistically significant improvement compared with PC (1 RCT, SMD = –1.043, 
95% CI: –1.991 to –0.09). In contrast, the comparison between yoga and standard exercise showed a minimal effect size 
near zero, with no statistically significant difference (1 RCT, SMD = 0.002, 95% CI: –0.407 to 0.41). Other direct 
comparisons, each informed by a single study, did not show statistically significant differences. Direct comparisons 
supported by two or more studies were further synthesized using pairwise meta-analysis and are presented in Table 4. 
Detailed results are provided in Appendix 4 and Table S4.

For fatigue, Qigong showed a significant improvement compared with PC (SMD = −2.482, 95% CI: −3.708 to −1.255). No 
statistically significant differences were observed for the other comparisons of interventions. The comparison of Yoga vs. PC, 
based on a single study, suggested an almost no effect on fatigue (SMD = 0.039, 95% CI: −0.531 to 0.609). Detailed results are 
also provided in in Appendix 4 and Table S5.

Network-Meta Analysis
Figure 4 presents the network plot for pain intensity, including 13 RCTs (10 two-arm RCTs and 3 three-arm RCTs). In the pain 
network, closed loops were present. The global inconsistency test indicated no evidence of inconsistency (χ2 = 0.39, P > 0.05), 
and node-splitting analyses similarly showed no significant local inconsistency across comparisons (all P > 0.05). Therefore, 

Table 1 (Continued). 

Author Country Gender Age Cancer/Timing Intervention Duration Domain Scale

Mi Jiang et.al 
202052

China Male: 27 (54%) 58.43± 9.5 Lung Cancer Taichi/SE 2 months Pain VAS

Female: 23 (46%)

Namazinia, M et.al 
202353

Iran Female: 46 
(66.7%)

47.0 ±11.3 Cancer Yoga/UC 4 weeks Pain/ Fatigue EORTCQOL - 
C30/ HRQOL

Male: 25 (33.3%)

Sibel Eyigor et.al 
201854

Turkey Female 51.92±8.43 Breast cancer Yoga/UC 10 weeks Pain VAS

Torres, D. M. et.al 
202355

USA Female 53.49 Breast cancer Pilates/SE 6 weeks Pain (binary)/ 
Fatigue

FACT

Vadiraja, H. S. et.al 
200956

India Female – Breast cancer Yoga/UC 6 weeks Pain/ Fatigue EORTCQOL - 
C30

Wang Y.B et.al 
202257

China Female – Breast cancer Qigong/PC 16 weeks Pain/ Fatigue Constant- 
Murley/ RFPS

Wang Y. l et.al 
201058

China Female 46.49 Breast cancer Taichi/SE 3 months Pain Constant- 
Murley

Notes: *Three-arm RCT.

Figure 2 Percentage of studies evaluating the efficacy of mind–body exercise in patients with cancer pain, classified as low, unclear, or high risk of bias for each domain of the 
Cochrane Risk of Bias tool.
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Figure 3 Methodological quality summary: Review authors’ judgments about each methodological quality item for each included study. Green and “+” (Low risk of bias), 
Yellow and “?” (Unclear risk of bias), Red and “-” (High risk of bias).
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the consistency model was considered appropriate and was used for the primary analysis. Between-study heterogeneity was 
observed in the random-effects consistency model (τ = 0.45, see Appendix 3 and Table S6).

Figure 5 presents the network plot for fatigue. In total 9 studies were included (8 2-Arms-RCT and 1 3-Arms-RCT) 
and closed loops were present. The global inconsistency test suggested no inconsistency (χ2 = 0.01, P > 0.05), and node- 
splitting analyses showed no significant local inconsistency (all P > 0.05). Accordingly, the consistency model was 
adopted for the primary analysis. Between-study heterogeneity was low to moderate (τ = 0.21, see Appendix 3 and 
Table S6).

Pain Intensity
The league-table estimates showed that Qigong was associated with greater reductions in pain intensity than the control 
groups and several active interventions, including Pilates (SMD = −2.16, 95% CI: −3.90 to −0.42), Dance (SMD = −2.31, 
95% CI: −4.27 to −0.35), and Yoga (SMD = −2.36, 95% CI: −4.07 to −0.64). Taichi was also associated with a greater 
reduction in pain intensity than SE (SMD = −1.18, 95% CI: −1.88 to −0.48). No statistically significant differences were 
observed in the remaining comparisons. Notably, the certainty of evidence was rated as very low for most comparisons, 
and only the comparison between Qigong and PC was judged as low certainty according to the GRADE system. 
Therefore, these findings should be interpreted with caution. Detailed results are shown in Table 5.

In the ranking analysis, Qigong had the highest SUCRA value for pain intensity (98.6%). However, given that most 
comparisons were supported by single trials and the certainty of evidence was predominantly very low, SUCRA rankings 
should be considered supportive rather than definitive (see Figure 6).

Table 2 GRADE Assessment for Pain Intensity

Pain Intensity

Group No. of 
Studies

Type of Study RISK OF BIAS Inconsistency Imprecision Indirectness Other Bias Grade

Qigong vs. PC 1 Randomized trials Seriousa No serious Seriousd No serious No serious Low

Yoga vs. SE 1 Randomized trials Very seriousa,b No serious Very seriousc,d No serious No serious Very low

Dance vs. UC 1 Randomized trials Seriousa No serious Very seriousc,d No serious No serious Very low

Pilates vs. Dance 1 Randomized trials Seriousa No serious Very seriousc,d No serious No serious Very low

Notes: aLack of blinding. bMost information derived from studies with some concerns. c95% confidence interval (CI) crossed. dInsufficient sample size. 
Abbreviations: PC, Passive Control; SE, Standard Exercise; UC, Usual Care.

Table 3 GRADE Assessment for Fatigue

Fatigue

Group No. of 
Studies

Type of Study Risk of Bias Inconsistency Imprecision Indirectness Other Bias Grade

Qigong vs. PC 1 Randomized trials Very seriousa,b No serious Seriousc No serious No serious Low

Notes: aLack of blinding. bMost information derived from studies with some concerns. cInsufficient sample size. 
Abbreviation: PC, Passive Control.

Table 4 Pairwise Meta-Analysis of Direct Comparisons Supported by Two 
or More Studies

Group Study SMD CI-Lower CI-Upper I2 P

Taichi vs. SE 2 −1.219 −2.94 0.502 ≥50% >0.05

Yoga vs. UC 5 −0.433 −1.304 0.437 ≥50% >0.05
Pilates vs. SE 3 −0.318 −0.817 0.18 ≥50% >0.05

Pilates vs. UC 2 −0.116 −0.582 0.35 <50% >0.05

Abbreviations: PC, Passive Control; SE, Standard Exercise; UC, Usual Care.
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Fatigue
The NMA of fatigue showed that Qigong trended more favorably than UC (SMD = −1.30, 95% CI: −2.59 to −0.01). There 
were no statistically significant differences in other intervention-control comparisons (see in Table 6). However, these results 

Figure 4 Network of evidence for pain intensity: Node size is the number of participants include each intervention, and line thickness is the number of studies contributing 
to each comparison. (A) Pilates, (B) Dance, (C) Yoga, (D) Taichi, (E) Qigong, (F) control group (Standard Exercise), (G) control group (Usual Care), (H) control group 
(Passive control).

Figure 5 Network of evidence for cancer-related fatigue: Node sizes are proportional to the number of studies, and edge thickness reflects the number of direct 
comparisons; (A) Pilates, (B) Dance, (C) Yoga, (E) Qigong, (F) control group (Standard Exercise), (G) control group (Usual Care), (H) control group (Passive control).
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should be interpreted with care due to the very low certainty according to GRADE. In the exploratory ranking analysis, 
Qigong ranked first for fatigue (94.7%) based on SUCRA; nevertheless, given the sparse evidence base and predominantly 
very low certainty, this ranking should be interpreted with caution. Detailed results were presented in Figure 7.

Table 5 League Table on Pain Intensity

_Qigong_ _Taichi_ _Pilates_ _Dance_ _Yoga_ _UC_ _PC_ _SE_

Qigong 1.40 (−0.46,3.27) 2.16 (0.42,3.90) 2.31 (0.35,4.27) 2.36 (0.64,4.07) 2.37 (0.64,4.11) 2.47 (0.95,4.00) 2.58 (0.85,4.31)

−1.40 (−3.27,0.46) Taichi 0.76 (−0.22,1.75) 0.91 (−0.42,2.24) 0.95 (−0.01,1.92) 0.97 (−0.00,1.95) 1.07 (−0.00,2.15) 1.18 (0.48,1.88)

−2.16 (−3.90, −0.42) −0.76 (−1.75,0.22) Pilates 0.15 (−0.86,1.16) 0.19 (−0.54,0.92) 0.21 (−0.46,0.88) 0.31 (−0.53,1.15) 0.42 (−0.28,1.11)

−2.31 (−4.27, −0.35) −0.91 (−2.24,0.42) −0.15 (−1.16,0.86) Dance 0.04 (−1.05,1.14) 0.06 (−0.96,1.08) 0.16 (−1.07,1.39) 0.27 (−0.86,1.40)

−2.36 (−4.07, −0.64) −0.95 (−1.92,0.01) −0.19 (−0.92,0.54) −0.04 (−1.14,1.05) Yoga 0.02 (−0.47,0.50) 0.12 (−0.66,0.90) 0.22 (−0.44,0.89)

−2.37 (−4.11, −0.64) −0.97 (−1.95,0.00) −0.21 (−0.88,0.46) −0.06 (−1.08,0.96) −0.02 (−0.50,0.47) UC 0.10 (−0.73,0.93) 0.21 (−0.47,0.89)

−2.47 (−4.00, −0.95) −1.07 (−2.15,0.00) −0.31 (−1.15,0.53) −0.16 (−1.39,1.07) −0.12 (−0.90,0.66) −0.10 (−0.93,0.73) PC 0.11 (−0.71,0.92)

−2.58 (−4.31, −0.85) −1.18 (−1.88, −0.48) −0.42 (−1.11,0.28) −0.27 (−1.40,0.86) −0.22 (−0.89,0.44) −0.21 (−0.89,0.47) −0.11 (−0.92,0.71) SE

Notes: Bold values indicate statistically significant differences, with 95% CIs not crossing zero. Values are SMD (95% CI). Negative values favor the intervention listed in the 
row (ie., greater reduction in pain). 
Abbreviations: PC, Passive Control; SE, Standard Exercise; UC, Usual Care.

Figure 6 SUCRA-based ranking probabilities of interventions for pain intensity. 
Abbreviations: PC, passive control; SE, Standard Exercise; UC, Usual Care.
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Sensitivity Analysis
We performed sensitivity analyses by fitting a fixed-effect model and comparing the results with those from the random-effects 
model. Overall, findings were generally consistent across models (see Appendix 5 Tables S7 and S8, Figures S1 and S2). In 
addition, because the pain etiology in Liu et al49 and Namazinia et al53 could not be clearly determined, specifically whether the 

Table 6 League Table on Fatigue

Qigong Pilates Dance Yoga PC SE UC

Qigong 1.03 (−0.35,2.41) 1.01 (−0.46,2.48) 1.07 (−0.18,2.33) 1.04 (0.00,2.08) 1.10 (−0.25,2.45) 1.30 (0.01,2.59)

−1.03 (−2.41,0.35) Pilates −0.02 (−0.75,0.71) 0.04 (−0.54,0.62) 0.01 (−0.90,0.92) 0.07 (−0.40,0.53) 0.27 (−0.31,0.84)

−1.01 (−2.48,0.46) 0.02 (−0.71,0.75) Dance 0.06 (−0.71,0.83) 0.03 (−1.02,1.07) 0.09 (−0.70,0.88) 0.29 (−0.45,1.03)

−1.07 (−2.33,0.18) −0.04 (−0.62,0.54) −0.06 (−0.83,0.71) Yoga −0.04 (−0.74,0.67) 0.03 (−0.48,0.53) 0.23 (−0.08,0.53)

−1.04 (−2.08, −0.00) −0.01 (−0.92,0.90) −0.03 (−1.07,1.02) 0.04 (−0.67,0.74) PC 0.06 (−0.81,0.93) 0.26 (−0.51,1.03)

−1.10 (−2.45,0.25) −0.07 (−0.53,0.40) −0.09 (−0.88,0.70) −0.03 (−0.53,0.48) −0.06 (−0.93,0.81) SE 0.20 (−0.34,0.74)

−1.30 (−2.59, −0.01) −0.27 (−0.84,0.31) −0.29 (−1.03,0.45) −0.23 (−0.53,0.08) −0.26 (−1.03,0.51) −0.20 (−0.74,0.34) UC

Notes: Bold values indicate statistically significant differences, with 95% CIs not crossing zero. Values are SMD (95% CI). Negative values favor the intervention listed in the 
row (ie., greater reduction in fatigue). 
Abbreviations: PC, Passive Control; SE, Standard Exercise; UC, Usual Care.

Figure 7 SUCRA-based ranking probabilities of interventions for cancer-related fatigue. 
Abbreviations: PC, passive control; SE, Standard Exercise; UC, Usual Care.
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pain was chemotherapy-induced neuropathic pain, we conducted a further sensitivity analysis excluding these two studies to 
assess the robustness of the primary results (see Appendix 5, Tables S9 and S10, Figures S3 and S4). Moreover, Namazinia et al53 

used laughter yoga as the intervention, which may be considered controversial within the MBE classification. Therefore, we 
excluded this study alone in an additional sensitivity analysis. The findings after exclusion were largely unchanged compared to 
the main analysis, although the ranking of yoga in terms of treatment effectiveness changed (see Appendix 5 and Tables S12 and 
S13, Figures S6 and S7).

To assess the potential influence of measurement heterogeneity related to outcome scales, we performed a sensitivity 
analysis excluding the studies by Wang YB57 and Wang YI,58 which used the Constant-Murley pain component. Because 
the only Qigong study used this measure, the Qigong node was no longer estimable in the sensitivity analysis. Among the 
remaining interventions, Taichi showed statistically significant advantages over several comparators, and the overall 
pattern of results was broadly consistent with the primary analysis. The detailed results are presented in Appendix 5 
Table S11 and Figure S5. The ranking of Qigong could not be verified in this sensitivity analysis.

Publication Bias
Potential publication bias was explored using comparison-adjusted funnel plots (Figures 8 and 9) and Egger’s regression 
test. Funnel plots suggested that most studies were symmetrically distributed around the vertical line, and clustered near 
the center, indicating no significant small-study effects. Consistently, Egger’s test (see in Table 7) did not detect 
statistically significant asymmetry for either outcome, which suggests no evidence of publication bias.

Discussion
Main Findings
The SUCRA suggested that Qigong showed the most favorable ranking probabilities for pain intensity and cancer-related 
fatigue, followed by Taichi. Furthermore, sensitivity analyses using fixed-effect models and excluding potentially problematic 
studies, including laughter yoga and studies with unclear pain etiology, produced broadly similar results to the primary 

Figure 8 Pain Intensity: Funnel plot assessing the publication bias of the included trials. The red line represents the null hypothesis that individual study effects equal the 
comparison-specific pooled estimate; (A) Pilates, (B) Dance, (C) Yoga, (D) Taichi, (E) Qigong, (F) control group (Standard Exercise), (G) control group (Usual Care), (H) 
control group (Passive control).The red vertical line indicates the comparison-adjusted null line. The dashed lines represent the pseudo 95% confidence limits of the funnel 
plot. The yellow line represents the fitted regression line used to visually assess funnel plot asymmetry and potential small-study effects.
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analysis. However, because most included studies were conducted in patients with breast cancer, these findings should be 
interpreted primarily in the context of breast cancer populations rather than generalized to all cancer types. Additionally, the 
Qigong result for pain intensity was based on one study using the Constant-Murley pain component and could not be verified 
in sensitivity analysis. Because this measure is shoulder-specific rather than a dedicated cancer pain scale, measurement 
heterogeneity may have influenced the estimate. Moreover, the effect size for Qigong versus passive control was unusually 
large for a behavioral intervention. This may reflect single-study evidence, small sample size, sparse evidence, measurement 
differences, and possible overestimation rather than a stable effect. Therefore, although Qigong showed a favorable ranking, 
this finding should be interpreted as exploratory. In contrast, Taichi showed relatively more robust results across sensitivity 
analyses and may provide more stable evidence for pain relief in the current network. Taken together, the available evidence 
remains limited, and the comparative effectiveness estimates should be regarded as preliminary. Although no significant 
inconsistency was detected in either network meta-analysis, heterogeneity across trials was still observed (pain: τ = 0.45; 
fatigue: τ = 0.21). This heterogeneity may be attributed to clinical and methodological differences across trials, such as 
variations in cancer type/stage and outcome measures/scales.60 Although no significant inconsistency was detected in either 
network meta-analysis, heterogeneity across trials was still observed (pain: τ = 0.45; fatigue: τ = 0.21). This heterogeneity may 
be attributed to clinical and methodological differences across trials, such as variations in cancer type/stage and outcome 
measures/scales.

Figure 9 Fatigue: Funnel plot assessing the publication bias of the included trials. The red line represents the null hypothesis that individual study effects equal the 
comparison-specific pooled estimate; (A) Pilates, (B) Dance, (C) Yoga, (E) Qigong, (F) control group (Standard Exercise), (G) control group (Usual Care), (H) control group 
(Passive control). The red vertical line indicates the comparison-adjusted null line. The dashed lines represent the pseudo 95% confidence limits of the funnel plot. The grey 
line represents the fitted regression line used to visually assess funnel plot asymmetry and potential small-study effects.

Table 7 The Outcomes of Egger’s Test

Outcomes t CI-Lower CI-Upper P

Pain Intensity 0.39 −3.56209 5.180926 >0.05

Fatigue 1.62 −0.60 3.63 >0.05
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Effect in Different Comparisons on Pain Intensity
Although the overall network-level analyses demonstrated consistency, certain discrepancies persisted between some direct 
comparisons and the estimates derived from NMA. When interpreting ranking outcomes, it remains crucial to evaluate the 
agreement between direct head-to-head comparisons and network-derived estimates. Specifically, for the comparison of yoga 
versus usual care, the direction of the effect estimate obtained from pairwise meta-analysis conflicted with that from the NMA. 
This inconsistency may be attributable to instability in the direct comparison itself. Regarding pain intensity, the reversal in 
effect direction was primarily influenced by the trial conducted by Loyzet et al,50 which reported no significant benefit at 
12 weeks but observed improvement at the 3-month follow-up. Prior research indicates that the benefits of yoga for pain relief 
may become more evident with longer practice duration; however, early low adherence among beginners, combined with 
variations in intervention dosage and follow-up timing across studies, could partially account for the inconsistency between 
short-term and follow-up effects.48,61 It should be noted, however, that the trial by Loyzet et al50 documented a high dropout 
rate during extended follow-up, which may undermine the robustness of the direct estimate. In contrast, provided the 
transitivity assumption is reasonably satisfied, NMA integrates evidence from across the entire network and can mitigate 
the impact of fluctuations from individual studies on the overall estimates.62,63

Effect in Different Comparisons on Fatigue
For fatigue, the observed discrepancy appears to stem from a small feasibility study in which the certainty of direct evidence 
was rated as very low.48 A limited sample size not only increases the variance of direct effect estimates but also reduces 
statistical power to detect genuine effects. Furthermore, fatigue was measured using a single item from the MPN-SAF—a 
scale designed for myeloproliferative neoplasms—rather than a validated multidimensional fatigue instrument. This approach 
may have constrained sensitivity and responsiveness, thereby diminishing the reliability of the direct evidence. Consequently, 
NMA—supported by a wider array of indirect comparisons—may offer a more stable indication of the overall trend of yoga on 
fatigue, although conclusions should still be drawn with caution.

Comparisons with External Evidences on Fatigue
Overall, the pooled effect directions for both pain intensity and fatigue were largely consistent with prior evidence, though 
discrepancies persisted in specific SUCRA rankings and in the classification of MBE interventions across studies. Regarding 
fatigue, our findings indicate that Qigong may offer benefits for cancer-related fatigue, synthesizing results from several RCTs, 
many of which primarily involved breast cancer survivors.64,65 It is important to note that the populations in earlier studies 
differed from those targeted in the present analysis, particularly in terms of cancer type and treatment setting. Consequently, 
these bodies of evidence should be viewed as complementary rather than directly comparable. On one hand, cancer-related 
fatigue is believed to share common biological and behavioral mechanisms across tumor types, and the consistent direction of 
effects across diverse cancer populations lends biological plausibility to our results. On the other hand, given the heterogeneity 
in cancer types, treatments, and symptom burden, the efficacy of Qigong for fatigue in patients with CRP should be validated 
through more adequately powered, high-quality RCTs specifically in this population. Taken together, our findings provide 
preliminary support for including Qigong as a component of a comprehensive symptom management strategy in CRP, while 
also highlighting the necessity for further targeted investigation.

Comparisons with External Evidences on Pain Intensity
In contrast to the fatigue outcome, the evidence base for pain intensity primarily relies on a previously published NMA focused 
on CRP.32 Overall, both NMAs indicate a generally consistent trend, suggesting that Qigong may offer greater benefits compared 
to other interventions. However, notable distinctions exist in terms of target populations, scope of interventions, classification 
approaches, and ranking results. Consequently, the current study should be regarded as complementing and refining the existing 
evidence rather than merely replicating it. It is important to note that the earlier NMA included certain patients with pain 
characteristics indicative of neuropathic mechanisms, such as pain associated with chemotherapy-induced peripheral neuropathy. 
In contrast, following relevant methodological guidelines, we deliberately excluded populations where neuropathic pain was 
likely to be predominant. This decision was based on the understanding that cancer pain with a predominantly neuropathic origin 
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tends to exhibit greater heterogeneity in pathophysiology and symptom presentation, and its response to MBEs may differ from 
pain driven primarily by non-neuropathic mechanisms. Including populations with predominantly neuropathic pain within the 
same network could introduce additional heterogeneity and reduce the interpretability of treatment rankings. Therefore, our 
objective was to estimate relative effects within a more homogeneous clinical context.

Given this background, it is not surprising that the treatment rankings between the two studies are not entirely consistent. In 
the present analysis, Qigong and Taichi were ranked first and second, respectively, with Taichi estimated to be more favorable 
than standard exercise. In contrast, the previous NMA ranked standard exercise ahead of Taichi. Considering that SUCRA 
rankings are sensitive to network structure, sample size, and imprecision in effect estimates, such ranking differences likely 
reflect variations in population definitions and intervention classifications across studies rather than contradictory conclusions. 
Collectively, the previous NMA provided broader evidence across a wider definition of CRP and a more diverse range of 
complementary therapies, while the current study evaluated active MBEs modalities within a more narrowly defined 
population and intervention framework. Despite these differences, both bodies of evidence converge on a similar clinical 
implication: Qigong appears to be a promising option for managing symptoms in CRP, although further adequately powered 
head-to-head trials are warranted to strengthen comparative certainty.66

Type of Cancer-Related Pain
To offer a theoretical basis for our population selection and its potential impact on intervention outcomes, the subsequent 
section examines CRP through a multi-level framework derived from modern pain science. In this view, CRP is not 
a singular signal originating from a single site; instead, it constitutes a multidimensional brain-based experience formed 
by interacting layers. These layers encompass peripheral sources (such as nociceptive input from tumor invasion of bone 
or viscera, or direct nerve damage), spinal and supraspinal regulatory mechanisms (including central sensitization and 
neuro-immune-glial interactions), as well as psychological and social elements like emotional distress, sleep disruption, 
and pain catastrophizing.67–70

Compared to non-neuropathic cancer pain, neuropathic cancer pain is more strongly defined by persistent abnormal 
nerve discharges and maladaptive changes in peripheral and central neural pathways. This indicates that processes at the 
peripheral source level play a relatively larger role in shaping the pain experience.71,72 In nociceptive cancer pain, 
sustained pain and its amplification are often influenced by central regulatory mechanisms and psychosocial contributors, 
frequently occurring alongside inflammation, functional impairment, and behavioral factors.73,74 Although both pain 
phenotypes may share common downstream processes (eg., central sensitization), the proportion of “modifiable” pain 
attributable to central and psychosocial levels is not necessarily the same.

This may help explain why Qigong showed more evident benefits in non-neuropathic cancer pain than would be 
expected in predominantly neuropathic pain. Within this framework, non-pharmacological interventions may act mainly 
by modulating central processing and psychosocial factors, rather than reversing structural peripheral nerve damage.

The Effect of Mind-Body Exercises in Cancer-Related Pain
Although MBEs are not expected to directly reduce tumor size or repair existing nerve damage, their main effects likely involve 
central pain regulation and psychosocial factors. MBEs may help relieve pain by enhancing physical function, balance, and 
walking ability, while reducing muscle tension and abnormal biomechanical stress. They may also influence central sensitization 
through breath and attention regulation, emotional relief, sleep improvement, inflammation modulation, and autonomic nervous 
system activity.26,29,75 This suggests that the part of pain that MBEs can change may be greater in nociceptive or non-neuropathic 
cancer pain, where ongoing pain is more influenced by adaptive central processes and psychosocial factors.67,76 In predominantly 
neuropathic cancer pain, although central and psychosocial factors remain relevant, persistent abnormal nerve signals and 
maladaptive peripheral and central neural changes may play a larger role, potentially limiting the effects of MBEs.77–79

The aforementioned mechanistic insights offer a rationale for excluding patient populations in which neuropathic 
mechanisms predominantly drive cancer pain, and they aid in interpreting the observed variations in treatment efficacy 
rankings. From a symptom-cluster perspective, pain and fatigue may share common upstream inflammatory and 
neuroinflammatory pathways, providing an additional explanatory framework for the concurrent benefits of Qigong on 
both outcomes.
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Potential Mechanisms of Traditional Chinese Mind-Body Exercises on Pain and Fatigue
A growing body of evidence indicates that CRP frequently co-occurs with cancer-related fatigue, sleep disturbances, and 
symptoms of depression and anxiety, forming relatively stable symptom clusters.80–83 From this viewpoint, pain and 
fatigue can be understood as interacting comorbid conditions that mutually influence each other.84,85 Mechanistically, 
cancer and its treatments can chronically activate the immune system, leading to sustained mild-to-moderate elevations in 
circulating proinflammatory signals such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α).86,87 These 
inflammatory mediators may compromise the integrity of blood–brain barrier tight junctions, increasing blood–brain 
barrier permeability and facilitating the transfer of peripheral inflammatory signals into the central nervous system. This 
process promotes microglial activation, triggers neuroinflammation, and disrupts brain networks involved in energy 
regulation, motivation, and affective processing.88–93 Within this framework, interventions that modulate inflammatory 
and neuroinflammatory pathways may simultaneously impact the pain–fatigue symptom cluster. Emerging evidence 
suggests that traditional Chinese MBEs may lower levels of pro-inflammatory cytokines (eg., IL-6 and TNF-α), reduce 
systemic inflammatory load, and potentially attenuate signaling from peripheral to central inflammatory pathways.59,94,95 

Furthermore, neuroimaging studies indicate that traditional Chinese MBEs practice may decrease activation in brain 
regions associated with affective–cognitive pain processing, such as the cingulate cortex and insula.96,97 This down
regulation may reduce the affective/cognitive amplification of pain and subsequently alleviate the subjective experience 
of fatigue.95,98 Therefore, Qigong and Taichi may improve both pain and fatigue through a pathway involving systemic 
inflammation, neuroinflammation, and modifications in brain network processing.

Strengths and Limitations
To maintain precise definitions for both interventions and target populations, we excluded trials where neuropathic pain 
was the predominant feature of CRP. This approach reduces heterogeneity that can arise from pooling diverse cancer pain 
phenotypes, a limitation present in some prior analyses. Furthermore, this study provides a systematic comparison of five 
prevalent MBE modalities: Taichi, Qigong, yoga, Pilates, and dance. We employed NMA to synthesize both direct and 
indirect evidence, enabling estimation of the relative efficacy of these interventions. A comprehensive search across 
multiple databases was conducted to maximize study inclusion and minimize potential selection bias. Finally, to enhance 
cross-study comparability and strengthen network estimates, we prioritized pain and fatigue outcome assessments closest 
to the 8-week time point for trials reporting data at multiple intervals.

Several limitations should be noted. First, the majority of included RCTs lacked long-term follow-up data. 
Consequently, our findings predominantly reflect short-term effects, and the durability of the observed benefits requires 
confirmation in future research. Second, although trials explicitly describing predominantly neuropathic cancer pain were 
excluded, most primary studies did not systematically phenotype pain using validated tools such as DN4, LANSS, or 
painDETECT. Thus, potential misclassification of mixed nociceptive–neuropathic pain cannot be fully excluded. Third, 
most included studies were conducted in patients with breast cancer, and fatigue was analyzed only as a secondary 
outcome within this pain-defined population. Moreover, the fatigue network was based on fewer studies than the pain 
network, and fatigue was not reported in all eligible trials. Therefore, the findings, particularly those for fatigue, should 
be generalized with caution to all cancer types or to all patients with cancer-related fatigue. Fourth, blinding of 
participants and personnel was generally not feasible in exercise-based interventions, contributing to risk of bias and 
low or very low certainty of evidence. Fifth, several intervention nodes were supported by few trials, and most direct 
comparisons relied on a single study. In particular, the Qigong rankings for pain and fatigue were supported by only one 
RCT per outcome, which may have reduced the stability of the SUCRA-based rankings. For pain intensity, the Qigong 
ranking was mainly based on one study using the Constant-Murley pain component. Because this measure is shoulder- 
specific rather than a dedicated cancer pain scale, measurement heterogeneity may have affected comparability. 
Moreover, the Qigong node could not be verified after excluding studies using this measure. Finally, differences in 
outcome scales, intervention dose, supervision level, treatment timing, cancer type, pain characteristics, and control 
group content may have influenced the stability of the estimates. Accordingly, the SUCRA rankings and comparative 
effectiveness estimates should be interpreted with caution.
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Conclusion
Within the limited and mainly breast cancer–based evidence, Qigong showed the highest-ranking probabilities for pain 
intensity and cancer-related fatigue among patients with cancer-related pain. However, these rankings were based on 
single trials, a sparse network, and low- to very low-certainty evidence. Therefore, the Qigong findings should be 
interpreted with caution and regarded as hypothesis-generating rather than definitive evidence of clinical superiority. 
Taichi showed relatively more stable evidence for pain relief, although the certainty of evidence based on GRADE 
remained limited. Further multicenter, adequately powered RCTs with standardized pain phenotyping, validated outcome 
measures, and longer follow-up are warranted to confirm these findings and to further evaluate the clinical application of 
MBEs in cancer-related pain management.

Abbreviations
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