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Background: Frozen shoulder is a common condition that limits shoulder mobility and causes pain, significantly affecting daily function. Acupuncture and related therapies are increasingly used as treatment options and may offer potential benefits, but their overall effectiveness remains uncertain. This study aims to systematically evaluate the clinical efficacy of acupuncture and related therapies for frozen shoulder through a network meta-analysis.

Methods: We searched Chinese and international databases, including PubMed, Cochrane Library, EMbase, Web of Science, China National Knowledge Infrastructure, Wanfang Database, VIP Database, and China Biomedical Literature Database, for randomized controlled trials (RCTs) published from database inception to September 2025 on acupuncture and related therapies for Frozen Shoulder. Eligible studies were screened, and two independent reviewers assessed the quality and risk of bias using the ROB 2 tool from the Cochrane Handbook. Data were analyzed using Stata 18.0 software for network meta-analysis. The relative efficacy of each intervention was ranked using the surface under the cumulative ranking curve (SUCRA).

Results: A total of 84 RCTs involving 7,125 patients and 17 interventions were included. For the overall effectiveness rate, small needle knife therapy showed the greatest improvement over both physical therapy [relative risk (RR) = 1.39, 95% confidence interval (CI) 1.21–1.60] and Western medicine (RR = 1.39, 95% CI 1.22–1.58). In terms of the apparent healing rate, joint mobilization combined with warm acupuncture-moxibustion achieved the most pronounced benefit compared with physical therapy (RR = 1.83, 95% CI 1.19–2.83) and Western medicine (RR = 2.19, 95% CI 1.36–3.54). For shoulder function, measured by the Constant–Murley Shoulder (CMS) score, floating needle therapy yielded the largest functional gain relative to physical therapy [standardized mean difference (SMD) = 3.12, 95% CI 1.91–4.33] and Western medicine (SMD = 4.87, 95% CI 3.47–6.26). Concerning pain intensity, assessed by the Visual Analogue Scale (VAS), Western medicine provided slightly greater pain reduction than acupuncture-based interventions, though the differences were not statistically significant. Adverse events were infrequent and generally mild, occurring less often in acupuncture-related therapies than in control groups. Across outcomes, the certainty of evidence ranged from low to moderate.

Conclusion: Small needle knife therapy, joint mobilization plus warm acupuncture-moxibustion, and massage combined with acupuncture appear most effective for improving outcomes in frozen shoulder. Floating needle and moxibustion show advantages in restoring shoulder function. Acupuncture-based therapies are generally safe, but the overall evidence is of moderate-to-low certainty, warranting further high-quality, multicenter trials.

Systematic review registration: CRD42024610867.
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Introduction

Adhesive capsulitis, commonly referred to as frozen shoulder, is a disabling musculoskeletal disorder characterized by pain, progressive stiffness, and restricted range of motion across multiple planes (1). The condition may be idiopathic or secondary to systemic or local factors such as diabetes, thyroid disease, or prolonged immobilization (1). Pathophysiologically, frozen shoulder is marked by synovial inflammation followed by capsular fibrosis and contracture, leading to a protracted clinical course that can last months to years and often results in substantial functional impairment (2, 3). The burden of frozen shoulder is considerable. It affects 3–5% of the general population, most frequently between the ages of 40 and 65, with a higher incidence in women (1). Individuals with diabetes are particularly vulnerable, with prevalence rates of 10–20% (1). Beyond its clinical manifestations, frozen shoulder imposes a significant socioeconomic cost through prolonged disability, extended sick leave, and high medical expenditures (4). For instance, patients with post-traumatic adhesive capsulitis may require work leave up to seven times longer than those with uncomplicated shoulder injuries (4). Given this protracted course and the high economic burden, reliance on “watchful waiting” is often clinically untenable (5).

Current treatment approaches focus on pain control and restoration of mobility, yet no consensus exists regarding the optimal evidence-based strategy (2). Conservative measures such as physical therapy are widely recommended but supported by heterogeneous and often low-quality evidence (6, 7). Corticosteroid injections can provide short-term pain relief but carry local and systemic risks, while surgical interventions such as manipulation under anesthesia or arthroscopic capsular release are typically reserved for refractory cases and are associated with potential complications (5, 8). Thus, there is a pressing need for safe, minimally invasive alternatives that can accelerate recovery without imposing additional risk.

Acupuncture-related therapies (ARTs), including manual acupuncture, electroacupuncture, moxibustion, and other adjunctive techniques, are increasingly recognized as non-pharmacological interventions for musculoskeletal pain. Evidence suggests that ARTs exert their effects through modulation of inflammatory pathways, neuroimmune regulation, and improvement of local circulation (9, 10). Despite encouraging findings, the diversity of acupuncture modalities raises uncertainty about their comparative effectiveness.

Several systematic reviews have examined this question. Xu et al. reported that acupuncture combined with physical therapy improved pain and function, but their review focused on combined interventions rather than individual modalities (11). Wang et al. evaluated warm needle therapy and suggested potential benefit, though the review protocol did not provide comprehensive comparative evidence (12). Ben-Arie et al. confirmed that acupuncture was more effective than control treatments, yet substantial heterogeneity remained and no clear ranking of interventions was established (3). Collectively, these reviews support the potential value of ARTs but leave unresolved which specific modalities are most effective.

Conventional pairwise meta-analyses therefore cannot fully meet clinical needs, as they are limited to direct comparisons and lack the capacity to rank competing therapies. Network meta-analysis provides a robust approach by integrating direct and indirect evidence, allowing simultaneous comparison of multiple interventions within a single framework. The present study aims to synthesize available randomized controlled trials (RCTs) to evaluate and rank the relative efficacy and safety of ARTs for frozen shoulder, thereby providing evidence-based guidance for clinical decision-making and policy.



Methods

This systematic review and network meta-analysis was conducted in accordance with the PRISMA 2020 guidelines (13) and the PRISMA extension statement for network meta-analyses (PRISMA-NMA) (14) to ensure methodological transparency and completeness (Appendix 1). The protocol was prospectively registered in PROSPERO (CRD42024610867).


Search strategy

We systematically searched both English and Chinese databases, including PubMed, Cochrane Library, Embase, Web of Science, China National Knowledge Infrastructure (CNKI), Wanfang, VIP, and SinoMed, from their inception to September 2025. The search strategies combined Medical Subject Headings (MeSH) and free-text terms related to frozen shoulder and acupuncture-related therapies (e.g., “acupuncture,” “electroacupuncture,” “moxibustion,” “fire needle,” “warm acupuncture-moxibustion,” “small needle knife,” “floating needle,” and “bianshi therapy”). Boolean operators (AND, OR) and truncation were used as appropriate to ensure sensitivity and specificity of the searches. No restrictions were applied regarding publication year. Studies published in English and Chinese were included. Reference lists of relevant systematic reviews and included trials were manually screened to identify additional eligible studies. Gray literature, including conference proceedings and dissertations, was also considered where accessible. Detailed search strategies for each database, including both English and Chinese queries, are provided in Appendix 2.



Eligibility criteria

We included RCTs evaluating acupuncture or related therapies for frozen shoulder. Patients were eligible if they had a confirmed diagnosis of frozen shoulder, as defined by the diagnostic criteria of the Chinese Medical Association (CMA) (15), regardless of age, sex, or race. A summary of the CMA diagnostic criteria is presented in Appendix Table 3.2. Eligible interventions for the experimental groups included manual acupuncture, electroacupuncture, moxibustion, fire needle, small needle knife, floating needle, and Bianshi therapy, as well as combined approaches (e.g., acupuncture plus massage, joint mobilization plus warm acupuncture-moxibustion). Control groups received Western medicine or physiotherapy. In multi-arm trials, at least two study arms had to meet these criteria, and comparisons between different acupuncture-related therapies were also considered eligible for inclusion.

The primary outcomes were total clinical effectiveness rate, Visual Analogue Scale (VAS) for pain, and cure–marked improvement rate. Secondary outcomes included the Constant–Murley Shoulder (CMS) score and adverse events or withdrawal rates. The primary outcomes were total clinical effectiveness rate, VAS for pain, and cure–marked improvement rate. Secondary outcomes included the CMS score, and Adverse reactions and shedding. Specifically, clinical cure was defined as disappearance or near disappearance of shoulder pain, stiffness, and movement limitation, with an improvement rate of ≥95%; markedly effective as 70–94% improvement; effective as 30–69% improvement; and ineffective as <30% improvement. The total effectiveness rate was calculated as the proportion of patients classified as cured, markedly effective, or effective out of the total number of cases, while the cure–marked improvement rate referred to the proportion of patients who were cured or markedly effective. These standardized definitions were consistently applied across all included studies to enhance comparability and interpretability of outcomes.

Studies were excluded if they contained duplicate data, provided insufficient methodological or outcome details, were not published in Chinese or English, involved animal experiments, or were available only as conference abstracts.



Data extraction

Two independent reviewers screened titles, abstracts, and full texts of potentially eligible studies. Data from included trials were extracted into a standardized Excel spreadsheet, including study title, publication year, participant characteristics (age, sample size, disease duration), intervention details, treatment regimens, and outcome measures. After extraction, the two reviewers cross-checked the data. Any discrepancies were resolved through discussion, with arbitration by a third reviewer when necessary.



Risk of bias and certainty of evidence

Risk of bias was independently assessed by two reviewers using the Cochrane Risk of Bias 2 (RoB 2) tool (16), which evaluates random sequence generation, deviations from intended interventions, missing outcome data, outcome measurement, selective reporting, and overall risk of bias. Disagreements were resolved through discussion, with a third reviewer consulted when consensus could not be reached. The certainty of evidence was further appraised using the CINeMA (Confidence in Network Meta-Analysis) framework. This approach considers six domains: within-study bias, reporting bias, indirectness, imprecision, heterogeneity, and inconsistency. Intransitivity was explored by comparing potential effect modifiers—such as baseline age, disease duration, and intervention type—across studies contributing direct and indirect evidence to each comparison (17, 18).



Statistical analysis

We conducted the network meta-analysis within a frequentist framework using Stata 18.0 and the network and mvmeta packages (19, 20). A random-effects model was applied to account for between-study heterogeneity. For continuous outcomes, mean difference (MD) with 95% confidence intervals (CIs) was calculated; for dichotomous outcomes, relative risk (RR) with 95% CIs was used. Results were considered statistically nonsignificant when the CI contained the null value (0 for MD, 1 for RR) (21). Network plots were constructed to illustrate the evidence base, with node size indicating the number of participants and edge thickness representing the number of direct comparisons. Forest plots summarized pooled estimates. Between-study heterogeneity was quantified using τ2, classified as low (<0.04), low–moderate (0.04–0.16), moderate–high (0.16–0.36), or high (>0.36) according to established thresholds (22–24). A common τ2 was assumed across all contrasts, with a correlation of 0.5 specified in the between-study covariance matrix. Consistency between direct and indirect evidence was examined using the node-splitting method, which separates sources of evidence within each closed loop of the network (25). Significant discrepancies were considered indicative of inconsistency and informed the overall interpretation of robustness. Potential publication bias and small-study effects were assessed using comparison-adjusted funnel plots; asymmetry was interpreted as possible systematic bias. Intervention rankings were derived from the surface under the cumulative ranking curve (SUCRA), which ranges from 0 to 100%, with higher values indicating a greater probability of being among the most effective treatments (26).




Results


Study selection

The initial search identified 561 records. After removal of duplicates, 339 unique articles remained. Screening of titles and abstracts excluded 117studies, leaving 222 for full-text review. Of these, 143 were excluded for reasons such as mismatched diagnostic criteria, ineligible interventions or outcomes, insufficient data, or duplicate publication. Consequently, 79 RCTs were included in the analysis. An updated search was subsequently performed to ensure completeness, yielding 5 additional eligible studies. In total, 84 RCTs were included in the final network meta-analysis. The study selection process is illustrated in Figure 1.
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FIGURE 1
 Literature search flowchart of included studies.




Characteristics of included studies

A total of 84 RCTs (27–95) involving 7,125 participants were included, comprising 3,677 patients in the intervention groups and 3,448 in the control groups. Sample sizes across studies ranged from fewer than 30 to more than 200 participants per trial. The mean age of participants was generally between 40 and 65 years, with several studies reporting elderly cohorts above 70 years. Most participants had a disease duration of within 1 year, while a small number of patients had a disease history of more than 5 years. The interventions covered 17 types of acupuncture-related therapies, including manual acupuncture, electroacupuncture, moxibustion, warm acupuncture–moxibustion, fire needle, floating needle, small needle knife, Bianshi therapy, acupuncture combined with cupping, massage combined with acupuncture, and joint mobilization alone or in combination with acupuncture-related techniques. Control groups primarily received Western medicine or physical therapy, though several studies also compared different acupuncture modalities directly. Treatment duration ranged from 1 to 90 days, with most trials administering interventions over 14–28 days (Table 1).


TABLE 1 Basic research characteristics of the included literature.


	Author/Year
	Number (T)
	Number(C)
	Age(T)/years
	Age(C)/years
	Duration of disease(T)/month
	Duration of disease(C)/month
	I-Treatment
	I-Control
	Course of treatment/Days
	Outcome

 

 	Yang et al. (29) 	125 	125 	60.50 ± 7.75 	64.00 ± 8.00 	 	 	E 	D 	21d 	①②


 	Xingang (30) 	51 	51 	73.2 ± 5.8 	71.6 ± 5.8 	 	 	C 	P 	41d 	①


 	Tao et al. (31) 	30 	30 	 	 	 	 	B 	N 	14d 	①


 	Zhiwu and Hongping (32) 	30 	30 	 	 	 	 	E 	C 	7d 	①②


 	Huizhen et al. (33) 	64 	43 	 	 	 	 	D 	C 	22d 	①


 	Libin et al. (34) 	40 	40 	48.1 ± 2.2 	47.8 ± 2.3 	 	 	M 	C 	28d 	①②


 	Li (35) 	38 	38 	 	 	 	 	D 	B 	20d 	①②④


 	Yingchun et al. (36) 	43 	43 	49.6 ± 4.3 	48.9 ± 4.1 	3.3 ± 1.4 	3.2 ± 1.5 	D 	A 	20d 	①②④


 	Yong et al. (37) 	40 	30 	 	 	 	 	F 	A 	14d 	①④


 	Yanxi and Peng (38) 	100 	90 	 	 	 	 	E 	A 	10d 	①


 	Liqun and Mingbo (39) 	80 	52 	49 ± 6.1 	51 ± 4.8 	 	 	M 	N 	14d 	②


 	Chunhai (40) 	41 	41 	55.26 ± 9.19 	56.13 ± 9.21 	1.36 ± 0.57 	1.55 ± 0.47 	D 	A 	7d 	①


 	Jiagui (41) 	40 	40 	52.23 ± 8.75 	54.18 ± 7.46 	24.56 ± 9.23 	17.62 ± 10.57 	E 	O 	30d 	①


 	Zhengen et al. (42) 	90 	90 	54 ± 16 	55 ± 17 	108.3 ± 18.2 	110.5 ± 15.9 	J 	A 	30d 	①②


 	Chenglin et al. (43) 	90 	60 	57.37 ± 7.16 	57.55 ± 9.40 	 	 	C 	N 	14d 	①②⑤


 	Chenglin et al. (43) 	90 	60 	58.34 ± 7.78 	57.55 ± 9.40 	 	 	P 	N 	14d 	①②⑤


 	Jingyu (44) 	40 	40 	 	 	 	 	A 	P 	10d 	①④


 	Changqing et al. (45) 	120 	120 	 	 	 	 	H 	B 	15d 	②③


 	Li et al. (46) 	62 	61 	44.12 ± 3.42 	41.37 ± 4.10 	3.18 ± 1.01 	4.00 ± 0.98 	E 	B 	21d 	①②③


 	Yucai (47) 	25 	20 	52.68 ± 6.11 	53.79 ± 5.27 	 	 	I 	P 	7d 	①②④⑤


 	Rongjuan et al. (48) 	45 	45 	58.64 ± 5.21 	57.96 ± 4.78 	1.25 ± 0.31 	1.33 ± 0.47 	E 	A 	20d 	①④


 	Ping et al. (49) 	46 	46 	 	 	 	 	B 	N 	6d 	③


 	Shuirong (50) 	40 	40 	53.57 ± 11.29 	55.28 ± 10.61 	3.15 ± 0.48 	3.25 ± 0.56 	D 	C 	26d 	①②④


 	Lianxin et al. (51) 	30 	30 	53.2 ± 3.9 	53.2 ± 3.9 	3.1 ± 1.3 	3.1 ± 1.3 	E 	O 	7d 	①④


 	Zhao (52) 	70 	70 	57.33 ± 8.07 	55.27 ± 9.41 	98.6 ± 49.7 	100.8 ± 58.4 	A 	C 	42d 	①


 	Zhao (52) 	75 	70 	56.25 ± 6.72 	55.27 ± 9.41 	94.8 ± 46.5 	100.8 ± 58.4 	M 	C 	42d 	①


 	Jinguo (53) 	43 	43 	48.96 ± 4.84 	48.35 ± 4.71 	1.64 ± 0.47 	1.57 ± 0.41 	D 	O 	10d 	①④


 	Decong et al. (54) 	41 	41 	4.98 ± 11.15 	55.86 ± 10.73 	9.03 ± 4.05 	8.97 ± 3.52 	L 	D 	7d 	①②④


 	Peizheng (55) 	60 	60 	48.7 ± 2.4 	48.8 ± 2.6 	4.9 ± 2.0 	4.8 ± 2.1 	C 	B 	56d 	①②③④


 	Junhe et al. (56) 	31 	31 	49.65 ± 3.56 	48.82 ± 3.16 	2.38 ± 0.5 	2.78 ± 0.65 	G 	E 	28d 	②


 	Xinwei et al. (57) 	40 	40 	42.1 ± 9.2 	44.4 ± 8.6 	12.8 ± 10.9 	13.2 ± 9.0 	I 	A 	24d 	①②④


 	Yan and Huagong (58) 	112 	56 	 	 	 	 	D 	P 	22d 	①④


 	Linyan et al. (59) 	40 	40 	57.27 ± 6.82 	55.40 ± 6.98 	52.93 ± 17.36 	52.05 ± 17.55 	B 	A 	14d 	①②⑤


 	Ziling et al. (61) 	63 	63 	49.2 ± 6.3 	49.3 ± 6.1 	6.8 ± 4.2 	6.5 ± 4.4 	L 	A 	20d 	①④


 	Jianwei (62) 	80 	80 	55.62 ± 8.32 	55.62 ± 8.32 	12 ± 7. 5 	12 ± 7. 5 	C 	A 	28d 	①④


 	Ming ad Litao (63) 	50 	50 	51. 36 ± 1.43 	52. 53 ± 1.31 	1. 05 ± 0. 23 	1. 04 ± 0. 35 	L 	G 	23d 	①②


 	Wei (68) 	40 	40 	50.2 ± 6.2 	50.2 ± 6.2 	17.4 ± 5.2 	17.4 ± 5.2 	L 	G 	34d 	①④


 	Yuanyuan et al. (65) 	30 	30 	48.93 ± 14.20 	50.68 ± 14.87 	5.36 ± 0.32 	5.48 ± 0.38 	O 	A 	22d 	①


 	Weiping et al. (66) 	45 	45 	 	 	 	 	D 	Q 	15d 	①④


 	LiHui et ql. (67) 	45 	45 	50.62 ± 3.37 	50.49 ± 3.21 	11.36 ± 3.23 	11.13 ± 3.52 	D 	P 	42d 	①④


 	Wei (68) 	36 	36 	56.1 ± 2.5 	57.2 ± 2.3 	 	 	F 	A 	 	①④


 	Shangxi (69) 	35 	35 	53.44 ± 3.13 	54.33 ± 3.41 	1.29 ± 0.34 	1.36 ± 0.31 	D 	N 	28d 	①②④


 	Ye and Long (70) 	41 	41 	 	 	 	 	K 	N 	15d 	①④⑤


 	Hui et al. (72) 	57 	56 	54.86 ± 1.06 	52.14 ± 0.92 	3.11 ± 0.30 	2.97 ± 0.33 	B 	A 	10d 	①②④


 	Hui et al. (72) 	61 	56 	54.18 ± 1.00 	52.14 ± 0.92 	3.00 ± 0.47 	2.97 ± 0.33 	D 	A 	10d 	①②④


 	Biaomin and Jinxiong (73) 	68 	42 	 	 	 	 	G 	A 	10d 	①


 	Chenyao et al. (74) 	50 	47 	54.08 ± 7.97 	55.13 ± 9.14 	39.72 ± 44.14 	40.12 ± 36.77 	B 	N 	7d 	①②④


 	Fengchuan (75) 	50 	50 	 	 	 	 	E 	O 	30d 	①④


 	Hongwei and Maifang (76) 	50 	50 	 	 	 	 	F 	A 	7d 	①


 	Hongguo (77) 	31 	31 	48.41 ± 4.21 	44.51 ± 7.67 	13.51 ± 5.26 	11.54 ± 6.25 	J 	A 	14d 	②


 	Hui e tal. (72) 	30 	30 	59.07 ± 10.94 	58.96 ± 11.47 	1.64 ± 0.33 	1.67 ± 0.27 	J 	A 	14d 	①②


 	Xi et al. (79) 	32 	32 	54.81 ± 1.76 	58.34 ± 1.73 	12.47 ± 1.36 	14.19 ± 7.29 	I 	B 	21d 	①②④⑤


 	Bin (80) 	44 	44 	54.52 ± 3.43 	54.43 ± 3.36 	 	 	A 	Q 	14d 	①④


 	Chengju et al. (81) 	54 	54 	 	 	 	 	M 	C 	10d 	①


 	Guowei (82) 	30 	30 	 	 	 	 	G 	P 	20d 	①②④


 	Xianzhao et al. (83) 	50 	50 	53.71 ± 3.95 	52.44 ± 3.75 	3.54 ± 2.45 	3.24 ± 1.51 	F 	A 	19d 	①②④


 	Xiangwei (84) 	30 	30 	55.37 ± 5.29 	54.60 ± 5.24 	5.97 ± 2.44 	6.20 ± 2.20 	F 	A 	28d 	①②


 	Kaisheng et al. (85) 	43 	43 	52∙47 ± 10∙85 	51∙66 ± 12.58 	82.62 ± 40.3 	78.88 ± 39.7 	K 	B 	12d 	①②④


 	Hongwei (86) 	50 	50 	55.5 ± 17.6 	55.8 ± 17.3 	 	 	D 	N 	21d 	①④


 	Xuejun (87) 	68 	68 	54.5 ± 5.6 	54.3 ± 5.3 	1.2 ± 0.8 	1.1 ± 0.7 	A 	C 	15d 	①④⑤


 	Guanghao et al. (88) 	46 	46 	 	 	 	 	B 	N 	15d 	①④


 	Liang (87) 	33 	32 	 	 	 	 	A 	N 	28d 	①③④


 	Ruilian (90) 	72 	72 	49. 5 ± 5.86 	49. 7 ± 5. 98 	4. 67 ± 2. 95 	4. 54 ± 2.78 	E 	A 	10d 	①②④


 	Minming (91) 	42 	42 	66.3 ± 7.2 	67.1 ± 6.5 	1.6 ± 0.4 	1.7 ± 0.3 	L 	G 	20d 	①②④


 	Tian et al. (92) 	31 	34 	 	 	 	 	F 	A 	28d 	①②③④


 	Xiaoping (93) 	41 	37 	46.27 ± 9.15 	44.85 ± 8.21 	21.86 ± 15.67 	23.52 ± 12.69 	D 	B 	15d 	①②④


 	Zhou et al. (94) 	31 	35 	51 ± 7.41 	50 ± 9.63 	2 ± 3.85 	3.5 ± 3.7 	F 	A 	28d 	①②③④


 	Wang et al. (95) 	36 	36 	51.47 ± 3.89 	51.47 ± 3.89 	8.33 ± 4.21 	9.27 ± 4.77 	L 	G 	21d 	①④


 	Wang et al. (96) 	30 	30 	53 ± 8 	53 ± 9 	6.90 ± 1.02 	6.74 ± 1.04 	A 	N 	10d 	①②④


 	Wang et al. (96) 	30 	30 	53 ± 8 	53 ± 9 	6.83 ± 1.06 	6.74 ± 1.04 	K 	N 	10d 	①②④


 	Lu et al. (97) 	30 	30 	55.27 ± 11.69 	54.8 ± 9.03 	4.96 ± 2.75 	4.47 ± 2.92 	I 	A 	1d 	①②④


 	Chen et al. (98) 	40 	40 	58.4 ± 6.75 	59 ± 6.75 	 	 	B 	C 	24d 	①②③④


 	Chen et al. (98) 	40 	40 	57.2 ± 5.75 	59 ± 6.75 	 	 	P 	C 	24d 	①②③④





A, Acupuncture; B, Electroacupuncture; C, Massage; D, Warm Acupuncture-moxibustion; E, Small Needle Knife; F, Acupuncture and Cupping Therapy; G, Joint Mobilization; H, Bianshi Therapy; I, Floating Needle; J, Fire Meedling; K, Moxibustion; L, Joint Mobilization + Warm Acupuncture-Moxibustion; M, Massage+Acupuncture; N, Western Medicine; O, Acupoint Injection; P, Physical Therapy; Q, Functional Exercise; ① Overall effectiveness rate; ② VAS Score; ③ Adverse reactions and shedding.; ④ Apparent Healing Rate; ⑤ CMS score.
 



Risk of bias, certainty of evidence, and consistency

Risk of bias was assessed using the RoB 2 tool. Most trials were judged as having some concerns, mainly due to insufficient reporting of blinding and deviations from intended interventions. Randomization procedures and outcome measurement were generally adequate and rated as low risk, while missing data and selective reporting were rarely problematic. A minority of trials were rated as high risk owing to poor methodological descriptions. Overall, the body of evidence was of moderate quality, as shown in Figure 2 and detailed in Appendix 4. Consistency assessments revealed no significant global inconsistency across the networks (Appendix Table S5.1). Node-splitting analyses further confirmed that all comparisons had p values >0.05, indicating no local inconsistency (Appendix Table S5.2). Between-study heterogeneity was generally low to moderate (τ2 < 0.16), with no evidence of high heterogeneity across comparisons. Certainty of evidence, assessed using the CINeMA framework, was rated as low to moderate across most outcomes, reflecting concerns mainly related to reporting quality and indirectness (Appendix 6). Funnel plots did not reveal notable asymmetry, suggesting no evidence of publication bias (Appendix 7).

[image: Bar chart depicting risk assessment of various factors in research methodology, shown as percentages. Categories include randomization process, deviations, missing data, measurement, result selection, and overall bias. Color-coded for low risk in green, some concern in yellow, and high risk in red.]

FIGURE 2
 Percentage of items with risk of bias in the included studies.




Overall effectiveness rate

This NMA evaluated improvements in overall effectiveness rate across 68 RCTs involving 6,536 participants. As shown in Figure 3, the network included both direct and indirect comparisons between acupuncture-related interventions and control treatments—physical therapy (P) and Western medicine (N). The thickness of each connecting line in the network plot indicates the frequency of direct comparisons, with acupuncture combined with cupping (F) and Western medicine (N) appearing most frequently.

[image: Network diagram with labeled nodes A to Q connected by lines. Node A is the largest, indicating a central or significant role. Variably sized nodes suggest differing levels of importance or connectivity.]

FIGURE 3
 Network diagram comparing the overall effectiveness rate of acupuncture and related therapies for frozen shoulder.


Forest plots demonstrated that, among patients with frozen shoulder, all acupuncture-related interventions achieved higher overall effectiveness than either physical therapy or Western medicine. Specifically, nine interventions showed significant improvement compared with physical therapy (Figure 4A), and 10 interventions were superior to Western medicine (Figure 4B). Among these, small needle knife therapy (E) produced the greatest improvement in total effectiveness (vs. physical therapy: RR = 1.39, 95% CI 1.21–1.60, SUCRA = 93.6%, low certainty; vs. Western medicine: RR = 1.39, 95% CI 1.22–1.58, SUCRA = 93.6%, low certainty). Comparable benefits were observed for joint mobilization plus warm acupuncture-moxibustion (L) (vs. physical therapy: RR = 1.36, 95% CI 1.16–1.59, SUCRA = 91.7%, low certainty; vs. Western medicine: RR = 1.36, 95% CI 1.15–1.59, SUCRA = 93.6%, low certainty) and for massage combined with acupuncture (M) (vs. physical therapy: RR = 1.35, 95% CI 1.13–1.62, SUCRA = 90.4%, low certainty; vs. Western medicine: RR = 1.35, 95% CI 1.13–1.61, SUCRA = 90.4%, low certainty).

[image: Two forest plots, labeled A and B, compare treatment effects. Plot A uses reference treatment P, showing various treatments with mean effect sizes and confidence intervals. Plot B uses reference treatment N, presenting similar data for the same treatments. Each plot features horizontal lines representing confidence intervals for each treatment effect around a central red vertical line.]

FIGURE 4
 (A) Forest plot comparing the overall effectiveness rate of acupuncture and related therapies versus physical therapy. (B) Forest plot comparing the overall effectiveness rate of acupuncture and related therapies versus Western medicine. A, Acupuncture; B, Electroacupuncture; C, Massage; D, Warm Acupuncture-moxibustion; E, Small Needle Knife; F, Acupuncture and Cupping Therapy; G, Joint Mobilization; H, Bianshi Therapy; I, Floating Needle; J, Fire Meedling; K, Moxibustion; L, Joint Mobilization + Warm Acupuncture-Moxibustion; M, Massage+Acupuncture; N, Western Medicine; O, Acupoint Injection; P, Physical Therapy; Q, Functional Exercise.


Further comparisons among acupuncture-related interventions revealed that fire needling (J), warm acupuncture-moxibustion (D), moxibustion (K), acupuncture with cupping (F), electroacupuncture (B), and massage (C) were all significantly more effective than physical therapy and Western medicine (Appendix Table S10.1). Based on the CINeMA assessment, the certainty of evidence for total effectiveness was generally rated as low to moderate (Appendix Table S6.2).



VAS pain scores

This analysis included 39 RCTs involving a total of 3,750 participants. The network diagram (Figure 5) illustrates the direct comparisons between acupuncture-related therapies and physical therapy. The thickness of the connecting lines represents the frequency of direct comparisons, with relatively more studies comparing Acupuncture (A), Floating Needle (I), Acupuncture and Cupping Therapy (F), and Moxibustion (K). The forest plot (Figure 6) shows that Western Medicine (N) tended to provide greater reductions in VAS pain scores compared with 13 other interventions, although seven therapies showed no significant advantage. Specifically, compared with Physical Therapy (P), Western Medicine demonstrated a mean difference (MD) of 0.23 (95% CI: −1.11 to 1.57; SUCRA = 92.4%), with low certainty of evidence. In contrast, Acupuncture (A), Electroacupuncture (B), Fire Needling (J), Moxibustion (K), Massage combined with Acupuncture (M), and Bianshi Therapy (H) did not differ significantly from Physical Therapy or Western Medicine in pain reduction. Further details on pairwise comparisons for VAS outcomes, along with SUCRA probabilities and related rankings, are presented in Appendix Table S10.2 (Figure 7).

[image: Network diagram with labeled nodes connected by lines, representing relationships. Nodes vary in size, with A being the largest, followed by B and N. Lines interconnect the nodes, indicating different levels of connection strength.]

FIGURE 5
 Network diagram of acupuncture and related therapies for VAS.


[image: Two forest plots comparing treatment effects with reference treatments P and N. Plot A uses P as reference, showing mean values and 95% confidence intervals for treatments L to N. Plot B uses N as reference, showing similar data. A vertical line at zero helps visualize differences.]

FIGURE 6
 (A) Forest plot comparing acupuncture and related therapies with physical therapy for VAS outcomes. (B) Forest plot comparing acupuncture and related therapies with Western medicine for VAS outcomes. A, Acupuncture; B, Electroacupuncture; C, Massage; D, Warm Acupuncture-moxibustion; E, Small Needle Knife; F, Acupuncture and Cupping Therapy; G, Joint Mobilization; H, Bianshi Therapy; I, Floating Needle; J, Fire Meedling; K, Moxibustion; L, Joint Mobilization + Warm Acupuncture-Moxibustion; M, Massage+Acupuncture; N, Western Medicine; O, Acupoint Injection; P, Physical Therapy; Q, Functional Exercise.


[image: Network diagram illustrating nodes labeled A through Q, connected with varying line thickness. Node A is the largest, indicating higher connectivity. Thicker lines denote stronger connections, notably between A, F, and D.]

FIGURE 7
 Network diagram comparing apparent healing rates among acupuncture-related therapies for frozen shoulder.




Apparent healing rate

A total of 46 RCTs, involving 4,008 participants, were included in the network meta-analysis assessing apparent healing rates. As shown in Figure 8A, compared with physical therapy (P), 11 interventions demonstrated a trend toward improved apparent healing rates. Among them, Joint Mobilization + Warm Acupuncture-Moxibustion (L), Warm Acupuncture-Moxibustion (D), Floating Needle (I), Acupuncture and Cupping Therapy (F), Massage (C), and Electroacupuncture (B) achieved statistically significant improvements. When compared with Western medicine (N), 13 interventions performed better overall (Figure 8B), with eight showing statistically significant advantages. Notably, Joint Mobilization + Warm Acupuncture-Moxibustion (L) yielded the most pronounced effect (vs. P: RR = 1.83, 95% CI = 1.19–2.83, SUCRA = 83.3%, low certainty; vs. N: RR = 2.19, 95% CI = 1.36–3.54, SUCRA = 83.3%, low certainty). Warm Acupuncture-Moxibustion (D) and Floating Needle (I) also produced significant benefits: Warm Acupuncture-Moxibustion (vs. P: RR = 1.68, 95% CI = 1.24–2.28, SUCRA = 76.2%, high certainty; vs. N: RR = 2.01, 95% CI = 1.45–2.80, SUCRA = 76.2%, high certainty); Floating Needle (vs. P: RR = 1.67, 95% CI = 1.09–2.55, SUCRA = 73.3%, moderate certainty; vs. N: RR = 2.00, 95% CI = 1.27–3.13, SUCRA = 73.3%, low–moderate certainty). Further details on SUCRA rankings and comparative analyses are provided in Appendix Table S10.3 (Figure 9).

[image: Forest plots comparing treatment effects. Panel A shows treatments relative to reference P, with mean effects and 95% confidence intervals ranging from 0.84 to 1.83. Panel B shows treatments relative to reference N, with mean effects and 95% confidence intervals ranging from 1.12 to 2.19. Red lines indicate confidence intervals crossing the reference line.]

FIGURE 8
 (A) Forest plot comparing apparent healing rates between acupuncture-related therapies and physical therapy controls. (B) Forest plot comparing apparent healing rates between acupuncture-related therapies and Western medicine controls. A, Acupuncture; B, Electroacupuncture; C, Massage; D, Warm Acupuncture-moxibustion; E, Small Needle Knife; F, Acupuncture and Cupping Therapy; G, Joint Mobilization; H, Bianshi Therapy; I, Floating Needle; J, Fire Meedling; K, Moxibustion; L, Joint Mobilization + Warm Acupuncture-Moxibustion; M, Massage+Acupuncture; N, Western Medicine; O, Acupoint Injection; P, Physical Therapy; Q, Functional Exercise.


[image: Graphic of a network diagram with interconnected nodes labeled A to H. Node B is the largest, centrally connected to multiple nodes. Lines vary in thickness, suggesting connection strength.]

FIGURE 9
 Network diagram of adverse reactions and withdrawal rates for acupuncture and related therapies in patients with frozen shoulder.




Adverse reactions and shedding

A network meta-analysis (NMA) was conducted to evaluate adverse events associated with acupuncture and related therapies. Compared with physical therapy (P), interventions such as acupuncture and cupping therapy (F), massage (C), Bianshi therapy (H), acupuncture (A), and electroacupuncture (B) demonstrated a lower trend of adverse events, although these differences were not statistically significant (Figure 10A). When compared with Western medicine (N), seven interventions showed reduced relative risk (RR) of adverse events, again without significant differences (Figure 10B).

[image: Forest plots showing treatment effects with confidence intervals. Panel A uses treatment P as reference, displaying effects for treatments F, C, H, A, B, E, and N, with means and 95% confidence intervals. Panel B uses treatment N as reference, displaying effects for treatments F, C, H, A, B, E, and P, with their respective means and 95% confidence intervals.]

FIGURE 10
 (A) Forest plot comparing adverse reactions and withdrawal rates between acupuncture-related therapies and physical therapy controls. (B) Forest plot comparing adverse reactions and withdrawal rates between acupuncture-related therapies and Western medicine controls. A, Acupuncture; B, Electroacupuncture; C, Massage; D, Warm Acupuncture-moxibustion; E, Small Needle Knife; F, Acupuncture and Cupping Therapy; G, Joint Mobilization; H, Bianshi Therapy; I, Floating Needle; J, Fire Meedling; K, Moxibustion; L, Joint Mobilization + Warm Acupuncture-Moxibustion; M, Massage+Acupuncture; N, Western Medicine; O, Acupoint Injection; P, Physical Therapy; Q, Functional Exercise.


Specifically, for acupuncture and cupping therapy (F), the RR was 0.11 (95% CI 0–26.04; SUCRA = 30%; low certainty) versus physical therapy, and 0.07 (95% CI 0–3.85; low certainty) versus Western medicine. For massage (C), the RR was 0.23 (95% CI 0.02–2.78; SUCRA = 35.2%; high certainty) compared with physical therapy, and 0.13 (95% CI 0.01–1.84; high certainty) versus Western medicine. Bianshi therapy (H) also showed a similar trend (RR = 0.25, 95% CI 0.01–9.61; SUCRA = 36.8% vs. P; RR = 0.15, 95% CI 0.02–1.19 vs. N) (Figure 11).

[image: A graph with blue nodes labeled A, B, C, I, K, N, and P interconnected by black lines of varying lengths. Node sizes differ, with N being the largest.]

FIGURE 11
 Network diagram of acupuncture and related therapies for frozen shoulder based on CMS scores.


The most commonly reported adverse reactions included general swelling, transient hepatic enzyme elevation, local skin depigmentation, and localized muscle induration with urticaria. Other occasional events such as vasovagal fainting during acupuncture were also documented (Appendix 13). Notably, local depigmentation and muscle induration with urticaria occurred exclusively in the control groups, with an incidence of approximately 6%. Overall, adverse events were less frequent in the treatment groups than in the controls, though none of the differences reached statistical significance.



CMS

The network meta-analysis (NMA) for the Constant–Murley Shoulder (CMS) score included seven randomized controlled trials comprising 1,116 participants. Among patients with frozen shoulder, four interventions demonstrated potential benefits over physical therapy, with Floating Needle (I) and Moxibustion (K) showing statistically significant improvements in CMS scores (Figure 12A). When compared with Western medicine, six interventions yielded superior CMS outcomes, all reaching statistical significance (Figure 12B).

[image: Two forest plots display treatment effects with 95% confidence intervals. Plot A uses "P" as the reference treatment, showing negative to positive effects for treatments N, C, A, B, K, and I. Plot B uses "N" as the reference, showing positive effects for treatments C, P, A, B, K, and I. Both plots compare mean values with confidence intervals for each treatment.]

FIGURE12
 (A) Forest plot comparing acupuncture and related therapies with physical therapy controls for Constant–Murley Shoulder (CMS) scores. (B) Forest plot comparing acupuncture and related therapies with Western medicine controls for CMS scores. A, Acupuncture; B, Electroacupuncture; C, Massage; D, Warm Acupuncture-moxibustion; E, Small Needle Knife; F, Acupuncture and Cupping Therapy; G, Joint Mobilization; H, Bianshi Therapy; I, Floating Needle; J, Fire Meedling; K, Moxibustion; L, Joint Mobilization + Warm Acupuncture-Moxibustion; M, Massage+Acupuncture; N, Western Medicine; O, Acupoint Injection; P, Physical Therapy; Q, Functional Exercise.


Specifically, Floating Needle (I) significantly improved shoulder function compared with both controls (vs. Physical Therapy: SMD = 3.12, 95% CI = 1.91–4.33, SUCRA = 94.8%, moderate certainty; vs. Western Medicine: SMD = 4.87, 95% CI = 3.47–6.26, low certainty). Similarly, Moxibustion (K) demonstrated marked improvements (vs. Physical Therapy: SMD = 2.65, 95% CI = 0.97–4.33, SUCRA = 86.5%, low certainty; vs. Western Medicine: SMD = 4.39, 95% CI = 3.06–5.72, low certainty). Electroacupuncture (B) and Manual Acupuncture (A) also exhibited significant advantages over both control treatments. Additional SUCRA rankings and indirect comparison details are provided in Appendix Table S10.5.



Calibrated comparison funnel plot

Comparative-corrected funnels for each of the included outcome metrics were plotted using Stata 18.0 software when there were more than 10 included studies, and the funnels were symmetrical, suggesting that there was a low likelihood of publication bias among the included studies (Appendix Figures S7.1–S7.3). The comparative-corrected funnels for VAS scores had a partial small-sample bias, but the funnels for the VAS scores, the overall effectiveness rate, and the Cure-Marked Improvement Rate were clearly symmetrical, suggesting that the current study is less likely to have publication bias or small-sample effects.



Subgroup analysis

To explore potential clinical heterogeneity, a subgroup network meta-analysis was conducted according to treatment duration (<14 days, 14–28 days, and >28 days). For short-term treatment (≤14 days), joint mobilization combined with warm acupuncture-moxibustion (L), floating needle therapy (I), and fire needling (J) demonstrated greater short-term improvement in overall effectiveness compared with physical therapy (P) and Western medicine (N). However, these differences were not statistically significant when compared with small needle knife therapy (E) (Appendix Tables S13.1–S13.2). In the subgroup of moderate treatment duration (14–28 days), the ranking of overall effectiveness remained consistent with the primary analysis, with small needle knife therapy (E), joint mobilization plus warm acupuncture-moxibustion (L), and massage combined with acupuncture (M) showing the most favorable outcomes (Appendix Table S13.4). For long-term treatment (>28 days), massage combined with acupuncture (M), massage (C), and acupuncture (A) demonstrated significant superiority over physical therapy, suggesting that these interventions may provide more sustained therapeutic benefits with prolonged treatment. Overall, the subgroup results were consistent with the main network estimates, indicating that treatment duration was not a major source of clinical heterogeneity in the network.




Discussion

This network meta-analysis provides a comprehensive comparison of acupuncture and related therapies for frozen shoulder, integrating evidence from 68 randomized controlled trials. Overall, acupuncture-based interventions demonstrated superior clinical effectiveness compared with both physical therapy and Western medicine, particularly for improving overall effectiveness rate and apparent healing rate. Among the evaluated therapies, small needle knife therapy, joint mobilization combined with warm acupuncture-moxibustion, and massage combined with acupuncture consistently ranked among the most effective approaches. Functional recovery, assessed by the Constant–Murley Shoulder score, was notably enhanced by floating needle and moxibustion therapies, while reductions in pain intensity (VAS) were comparable across most interventions. Adverse events were infrequent, generally mild, and occurred less often in treatment groups than in controls. Across all analyses, statistical heterogeneity was low to moderate, consistency between direct and indirect comparisons was maintained, and no significant publication bias was observed. The overall certainty of evidence was rated as low to moderate, largely reflecting incomplete reporting and variability in study quality.

Modern management of frozen shoulder spans pharmacologic, physical, and surgical options. Nonsteroidal anti-inflammatory drugs and intra-articular corticosteroid injections provide rapid pain relief and short-term functional gains, but benefits often wane after discontinuation and long-term efficacy is limited (96, 97). Intensive physical therapy and manipulation under anesthesia can improve range of motion, yet adherence, discomfort, and risks such as joint trauma or recurrent adhesions constrain their use (98). Arthroscopic capsular release is reserved for refractory disease and can be effective, albeit invasive and resource-intensive (99).

Against this backdrop, acupuncture and related therapies offer a minimally invasive alternative that bridges pharmacologic and physical strategies. Evidence from GRASP and other comparative trials suggests that acupuncture can achieve comparable—or superior—improvements in pain and mobility relative to NSAIDs or standard physical therapy, without rebound effects or procedure-related risks (100). Taken together, these data position acupuncture-based interventions as plausible complementary or stand-alone options, particularly for patients with chronic or treatment-resistant presentations where long-term safety and tolerability are paramount (96–100).

In fact, the mechanism of acupuncture and its related therapies for the treatment of diseases has been studied more extensively, mainly involving both anti-inflammatory and analgesic aspects. ① Inhibition of inflammatory factor release: Langevin (101) proposed that electroacupuncture stimulates fibroblasts to activate growth and showed that electroacupuncture stimulates the release of platelet-derived growth factor (PDGF), insulin-like growth factor 1 (IGF-1), and interleukin 6 (IL-6) as well as the inhibition of NF-KB DNA-binding activity in the ganglion of the monkey’s middle brain, which reduces the inflammatory response in tissue damage and accelerate the repair process of damaged tissues; Dingyu Zhu (102) demonstrated through experiments that electroacupuncture can effectively reduce the expression of inflammatory factors such as IL-1β and TNF-α and NLRP3 proteins, and alleviate inflammation. However, this conclusion still needs to be validated by more studies, especially regarding the elucidation of the specific mechanism of action of NLRP3 and the mechanism of analgesia, and the effectiveness in human patients needs to be further confirmed. ② Adjustment of neurotransmitter release: 5-HT (5-hydroxytryptamine) is a peripheral analgesic, Acupuncture and Thunder Fire Acupuncture can reduce its level, reducing inflammation and pain (103); PGE2 (prostaglandin E2) is analgesic in inflammation, circumferential stabbing method and Warm Acupuncture-Moxibustion can reduce its level, relieving pain in Frozen Shoulder (104); Bradykinin is involved in inflammatory pain and neuropathic pain, carpal and ankle acupuncture and beryllium acupuncture can reduce its level, improving microcirculation, relieving pain levels, improving microcirculation and relieving pain (105); in inhibiting the release of endogenous vasodilatory factors, NO (nitric oxide) exacerbates inflammatory responses, Warm Acupuncture-Moxibustion can down-regulate NO levels, reducing the release of inflammatory mediators and relieving pain (106). (iii) Modulation of central sensitization: central sensitization makes the nervous system hypersensitive to stimuli, leading to persistent pain. Acupuncture reduces nociceptive sensitization by increasing β-EP and decreasing SP, relieving chronic pain symptoms and reducing inflammatory exudation (107). All of these results confirm that Acupuncture and its related therapies can be a potential complementary treatment option when treating chronic Frozen Shoulder.


Clinical implications

This study provides a comparative framework that may assist clinicians in selecting individualized acupuncture-based regimens for patients with frozen shoulder. The findings suggest that small needle knife therapy and combined approaches such as joint mobilization plus warm acupuncture-moxibustion or massage plus acupuncture could be prioritized for patients presenting with chronic stiffness or capsular contracture, where restoring joint mobility is the main therapeutic goal. In contrast, modalities such as warm acupuncture-moxibustion, moxibustion, or fire needling may be more appropriate during the painful or inflammatory stage, when rapid analgesia and anti-inflammatory effects are desirable.

From a clinical integration perspective, acupuncture-related therapies appear most beneficial when used as adjuncts to standard physical therapy or rehabilitation protocols rather than as standalone treatments. Their favorable safety profile and multidimensional mechanisms—targeting pain modulation, inflammation control, and soft-tissue remodeling—make them particularly suitable for patients with medication intolerance, contraindications to corticosteroid injections, or poor response to conventional physiotherapy.

Although subgroup analysis based on treatment duration provided preliminary insights into differential responses, further evidence is needed to clarify stage-specific benefits and long-term outcomes across diverse patient populations. Importantly, the current evidence supports a shift toward stage-specific and mechanism-based application of acupuncture in frozen shoulder management, rather than uniform use across all disease phases. In clinical practice, tailoring acupuncture modalities according to symptom duration, inflammatory status, and patient tolerance may enhance outcomes and reduce unnecessary interventions. Establishing such individualized protocols could bridge the existing gap between traditional empirical approaches and modern evidence-based rehabilitation strategies.



Strengths and limitations

The strengths of this study are: (i) Despite the growing interest in Acupuncture for Frozen Shoulder, a comprehensive quantitative comparison of its various forms has been lacking. This study aims to fill this gap by employing a reticulated meta-analysis. (ii) reticulated Meta-analysis generates probability rankings (e.g., SUCRA values), which visually demonstrates the strengths and weaknesses of different therapies; and (iii) based on the different needs of different groups of people who suffer from periarthritis, this study provides clinical guidance for the best therapy.

While this study provides valuable evidence on the comparative effectiveness of acupuncture-related therapies for frozen shoulder, several limitations should be acknowledged. First, although 84 randomized controlled trials were included, the overall methodological quality was generally low. Only three studies explicitly reported allocation concealment, and blinding procedures were inconsistently applied, which may increase the risk of bias and contribute to heterogeneity in the pooled results. Second, most of the included studies were conducted in China, with limited representation from other regions. This geographic concentration of evidence may introduce selection and language bias, thereby limiting the generalizability of the findings to broader populations. Third, variations in reporting of follow-up duration, treatment course, and baseline participant characteristics across studies restricted our ability to perform detailed subgroup analyses. Future research should prioritize high-quality, multicenter, and internationally collaborative RCTs with standardized protocols to strengthen the evidence base.




Conclusion

This network meta-analysis indicates that small needle knife therapy, joint mobilization combined with warm acupuncture-moxibustion, and massage combined with acupuncture appear to be among the most effective acupuncture-related interventions for improving overall effectiveness in patients with frozen shoulder. Floating needle and moxibustion therapies show particular benefits in restoring shoulder function, while acupuncture-based treatments are generally safe and well tolerated. However, the overall certainty of evidence is moderate to low, mainly due to methodological limitations and potential bias across the included trials. These findings should therefore be interpreted with caution. Future large-scale, multicenter randomized controlled trials with rigorous design and standardized reporting are needed to strengthen the evidence base.
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