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Background: Acupuncture therapy is currently widely used in the clinical treatment of postherpetic neuralgia, but its effectiveness in 
improving patients’ sleep quality remains inconclusive. This study evaluates the impact of acupuncture-related therapies on sleep 
quality in patients with postherpetic neuralgia through a systematic review and meta-analysis.
Methods: We searched eight databases, including PubMed, Web of Science, Embase, Cochrane Library, China National Knowledge 
Infrastructure (CNKI), Wanfang Data, VIP Database for Chinese Technical Periodicals (VIP), and Chinese Biomedical Literature 
Database (CBM), with the search period ranging from each database’s inception to October 2025. The methodological quality of 
included studies was assessed using the Cochrane Risk of Bias Assessment Tool 2.0 (RoB 2). Statistical analysis was performed using 
Stata SE 15.0. This study’s registration number is: CRD420251184715.
Results: A total of 21 studies involving 1,739 patients were included. Meta-analysis results showed that acupuncture intervention 
significantly improved sleep quality in patients with postherpetic neuralgia compared with conventional treatment (SMD = −1.21, 95% 
CI = −1.48 to −0.94, p < 0.0001). Subgroup analysis by acupuncture intervention type revealed that all acupuncture methods 
outperformed conventional treatment in improving sleep outcomes. Furthermore, analyses of secondary outcome measures—including 
pain scores (VAS), anxiety scores (SAS, HAMA), depression scores (SDS, HAMD), quality of life score (SF-36, NHP), clinical 
effectiveness, and adverse events—also indicated that acupuncture therapy demonstrated superior efficacy in broader clinical outcomes 
among PHN patients.
Conclusion: Acupuncture-related therapies may improve sleep quality in patients with postherpetic neuralgia. However, high-quality 
RCTs with more stringent designs and broader coverage of acupuncture techniques should be conducted in the future to verify its 
efficacy.
Keywords: postherpetic neuralgia, acupuncture therapy, sleep quality, Traditional Chinese medicine, systematic review, meta-analysis

Introduction
Postherpetic neuralgia (PHN) refers to persistent unilateral stabbing or burning pain that occurs after an episode of herpes 
zoster (HZ)1 and persists for at least one month after the resolution of skin lesions;2 it is the most common long-term 
complication of varicella-zoster virus reactivation.3 The incidence of HZ is high; in China, for example, the combined 
annual incidence of HZ across all age groups is 4.28/1000 people.4 Between 5% and 30% of HZ patients are at risk of 
developing PHN,5 with the risk of PHN in elderly HZ patients being no less than 20%.6 Given the increasing global 
aging of the population, the incidence of PHN is likely to rise further.7,8 In addition to persistent pain, PHN is often 
compounded by sleep disturbances, anxiety, depression, and even suicidal tendencies, which significantly impact 
patients’ quality of life and social functioning. Among these, sleep disturbances are one of the most common and 
clinically significant comorbid symptoms in PHN patients. Studies indicate that approximately 50.5% of PHN patients 
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experience insomnia to varying degrees, while 30.6% meet the clinical criteria for moderate to severe insomnia.9 Sleep 
disturbances are not only closely associated with pain severity,10 but they also further exacerbate anxiety, depression, and 
daily functional impairment, creating a vicious cycle between pain and sleep disturbances. Therefore, independently and 
specifically assessing and intervening in the sleep quality of PHN patients is of critical importance for improving overall 
prognosis.

Current treatment methods for sleep disorders in PHN patients include pharmacotherapy,11 interventional surgery,12 

and neuromodulation.13 However, these approaches remain suboptimal in clinical practice: oral medications have limited 
efficacy, often require combination with other therapies,14 while also carrying adverse effects;15 other methods are mostly 
invasive, with inconsistent efficacy, and carry risks of infection and nerve damage.16 Although these treatments can 
alleviate clinical symptoms in PHN patients to some extent, long-term use is often limited by adverse reactions, invasive 
procedures, and compliance issues. Due to the limitations of traditional therapies, there is an urgent clinical need to 
identify a safer intervention strategy with more comprehensive regulatory effects.

Acupuncture, as a non-pharmacological and non-invasive treatment method, offers advantages such as high efficacy, 
minimal side effects, and a high safety profile.17 According to Traditional Chinese Medicine, stimulating specific 
acupoints along the meridians can promote the circulation of qi and blood, regulate organ functions, and achieve the 
effects of balancing yin and yang, alleviating pain, and calming the mind. Modern medical research confirms that 
acupuncture not only alleviates PHN-related pain but also directly or indirectly improves patients’ sleep disorders 
through multi-target mechanisms. For instance, it may directly modulate neurotransmitter release,18 regulate the 
neuroendocrine axis response,19 modulate immune function,20 and optimize autonomic nervous system balance.21

Current acupuncture therapies, including manual acupuncture,22 electroacupuncture,23 fire needling,24 and plum- 
blossom needling,25 have been widely used to treat sleep disorders in PHN patients.26,27 Zhou et al observed that 
acupuncture combined with cupping was significantly more effective than traditional oral pharmacotherapy in reducing 
the incidence of PHN and patients’ VAS scores;28 Cui et al further indicated that acupuncture combined with cupping and 
antiepileptic drugs is currently the most effective treatment regimen.29 Tang et al proposed that electroacupuncture could 
serve as one of the treatment options for patients with refractory PHN.30 In addition, certain specialized needling 
techniques, such as Wrist-ankle acupuncture, have demonstrated significant efficacy and warrant attention.31 Though 
multiple systematic reviews have confirmed the positive effects of acupuncture on PHN pain, these studies have primarily 
focused on pain relief or overall efficacy, and there remains a lack of systematic evaluations specifically addressing sleep 
disturbances in PHN. Furthermore, the relative efficacy of different acupuncture techniques in improving sleep remains 
unclear. Considering the impact of sleep quality on the prognosis and quality of life of PHN patients, this study conducts an 
evidence-based investigation through a systematic review and meta-analysis to assess the relative efficacy of different 
acupuncture techniques in improving sleep in PHN patients. Additionally, the study further evaluates their effects on pain, 
emotional symptoms, quality of life, and safety to provide evidence-based guidance for clinical treatment.

Methods
This study employed the latest PRISMA 2020 criteria, and we explicitly declare that the review was conducted in 
accordance with the PRISMA 2020 guidelines. A complete scheme for this study was registered in the Prospective 
Register of Systematic Reviews (PROSPERO): CRD420251184715.

Search Strategies
Two researchers independently searched eight electronic databases: PubMed, Web of Science, Embase, Cochrane 
Library, China National Knowledge Infrastructure (CNKI), Wanfang Data, VIP Database for Chinese Technical 
Periodicals (VIP), and Chinese Biomedical Literature Database (CBM). The search period covered the inception of 
each database through October 2025, to ensure the comprehensiveness of the search, no language or regional restrictions 
were imposed during the literature review process. The search strategy combined subject headings with free-text terms. 
The search strategy comprised two parts: (1) “postherpetic neuralgia”, “herpetic neuralgia”, “PHN”, “Herpes Zoster”, 
“Neuralgia”. (2) “Acupuncture”, “Acupuncture Therapy”, “Acupuncture Points”, “acupoint”, “Electroacupuncture”, “fire 
needling”, “acupuncture, ear”, “Wrist-Ankle Acupuncture”, “acupotomy”, “catgut embedding”, and all expressions 
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corresponding to the aforementioned terms. The specific search strategy is detailed in Supplementary Table 1. To prevent 
literature omission, we manually searched the references of included studies and relevant reviews.

Inclusion Criteria
Inclusion criteria were established according to PICOS principles: (1) Population: Adult patients aged ≥18 years with 
a confirmed diagnosis of PHN, defined as persistent pain lasting ≥1 month after rash resolution,32 or meeting the 
diagnostic criteria of the original study. To account for potential variations arising from different clinical settings and 
ensure comparability of baseline data, we will collate, compile, and verify the specific diagnostic guidelines and 
definitions of PHN disease course used in each included study. (2) Intervention: The treatment group received 
acupuncture-related therapies as the primary approach, such as manual acupuncture, electroacupuncture, fire needling 
therapy, warm needling therapy, plum-blossom needling therapy, auricular acupuncture, abdominal acupuncture, wrist- 
ankle acupuncture, acupotomy, or catgut embedding therapy. All interventions involved transdermal insertion into 
specific acupoints or body regions. Variations in technique details were permitted, acupuncture can be used either as 
a stand-alone therapy or in combination with conventional treatment (such as conventional medications and routine 
nursing care), provided that the baseline characteristics and standard care between the intervention group and the control 
group are identical. (3) Comparator: Includes sham acupuncture, placebo, standard clinical care, and guideline- 
recommended conventional drug regimens for PHN,33 along with symptomatic or supportive medications used according 
to clinical practice based on subjects’ comorbidities or concomitant symptoms. Treatment designs can be tailored to 
individual subject characteristics. Comparisons between “standard treatment + acupuncture” versus “standard treatment + 
sham acupuncture” or “standard treatment alone” are permitted within the same standard treatment context. (4) 
Outcomes: Must include at least one sleep-related outcome. Primary sleep quality measures should be sleep quality 
scales or indices, such as the Pittsburgh Sleep Quality Index (PSQI), Insomnia Severity Index (ISI), or Athens Insomnia 
Scale (AIS),34 or objective sleep parameters, including sleep duration, sleep latency, and sleep efficiency. Secondary 
outcomes include pain scores, overall clinical effectiveness, anxiety/depression scores, quality of life scores, and adverse 
events. (5) Study design: Include randomized controlled trials (RCTs).

Exclusion Criteria
(1) Meta-analyses, reviews, animal experiments, case reports, etc. (2) Study participants in the acute phase of herpes 
zoster or with unhealed skin lesions, without a definitive diagnosis of PHN; those with comorbid conditions potentially 
affecting sleep, where such effects could not be distinguished or excluded in the study. (3) Interventions combining 
acupuncture with oral or topical Chinese herbal medicine, moxibustion, cupping, massage, or physical therapy; combin
ing acupuncture with physical therapy, rehabilitation therapy, or specialized nursing interventions; concurrent use of two 
or more distinct acupuncture techniques; or use of pharmacological treatments that may significantly interfere with 
acupuncture efficacy, resulting in uncorrectable intergroup medication imbalances, precluding independent assessment of 
acupuncture intervention effects.(4) Studies with control groups involving any form of acupuncture-related treatment, 
traditional Chinese medicine therapies, physical therapy, surgical interventions, or the use of experimental or non- 
conventional drug regimens not recommended by guidelines. (5) Studies lacking reported sleep quality measures, with 
missing or unavailable data for quantitative or qualitative analysis. (6) Studies with unclear descriptions of intervention 
protocols, control measures, or research designs, preventing assessment of compliance. (7) Publications not originally 
published in Chinese or English.

Literature Selection and Data Collection
Jingqi Zhang and Jiachen Zhang conducted literature screening and data extraction. First, based on predefined inclusion 
and exclusion criteria, they independently screened the retrieved literature, removed duplicates, performed an initial 
screening of titles and abstracts, and obtained full texts for secondary screening of potentially eligible studies. Second, 
data extraction encompassed baseline characteristics including: first author, publication year, study design, intervention 
type, sample size, participant age, disease duration, specific diagnostic criteria (including guidelines and duration 
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definitions), and acupuncture site. Any discrepancies or disputes during this process were resolved with assistance from 
Jie Chen to determine the final list of included studies.

Quality Assessment
Two independent reviewers (Jingqi Zhang, Jiachen Zhang) assessed the risk of bias using the Cochrane Risk of Bias tool 
version 2.0 (RoB 2.0) for randomized trials.35 Each study was rated as “low risk of bias,” “some concerns,” or “high risk 
of bias” across the following areas: bias arising from the randomization process; bias arising from deviation from the 
intended intervention; bias arising from missing outcome data; bias in outcome measurement; and bias in selection of the 
reported result, including bias related to protocol registration. If the risk of bias was rated “high” in one or more domains, 
the trial was classified as having an overall high risk of bias. If all domains were rated as “low” risk of bias, we classified 
the trial as overall low risk of bias. After the assessment was completed, Jingqi Zhang and Jiachen Zhang cross-checked 
the results. In cases of disagreement, Jie Chen assisted in resolving them.

Statistical Analysis
This meta-analysis employed StataSE 15.0. For dichotomous outcome measures, we used relative risk (RR) and its 95% 
confidence interval (CI) as the effect size. For continuous outcome measures, we used the mean difference (MD) and its 
95% CI when studies employed the same measurement tool. Otherwise, we used the standardized mean difference 
(SMD) and its 95% CI if different scales were used. When data were presented as median and interquartile range, or as 
median (lower quartile, upper quartile), we converted them to mean ± SD for further analysis, following the methods of 
Luo et al (2018)36 and Wan et al (2014).37 If studies reported both baseline and final measurements, we used the change 
values. For scales with reverse-scoring criteria, means were multiplied by −1 to ensure directional consistency. Statistical 
significance was set at p < 0.05. Heterogeneity was assessed using the I2 statistic and p-value. When I2 ≤ 50% and p ≥ 
0.05, low heterogeneity was assumed, employing a fixed-effects model. When I2 > 50% and p < 0.05, indicating 
substantial heterogeneity, a random-effects model would be adopted. If heterogeneity is significant, we will explore its 
sources through subgroup analyses, sensitivity analyses, or meta-regression analyses, considering both clinical and 
methodological characteristics. Although this study included a variety of acupuncture techniques, these interventions 
were all based on acupuncture theory-such as acupoint stimulation and meridian regulation—and were therefore 
considered sufficiently comparable for pooled analysis. This study’s subgroup analysis aims to explore potential 
differences in efficacy among different acupuncture techniques, rather than precisely quantifying the absolute effect 
size of acupuncture. Therefore, studies employing pure acupuncture and acupuncture combined with modern medicine 
will be analyzed together within the same acupuncture technique subgroup. For outcome measures included in ≥10 
studies, we will construct funnel plots to assess publication bias and perform Egger’s linear regression test.

Results
Literature Search Results
Database searches yielded 13,069 records. After removing 6,700 duplicates, we excluded 6,278 studies based on title and 
abstract screening due to irrelevance to the research topic, leaving 91 records for full-text evaluation. During the full-text 
review stage, 70 articles were excluded for the following reasons: population did not meet inclusion criteria (1 article), 
intervention measures were inconsistent or unclear in design (21 articles), control measures did not meet requirements 
(15 articles), lack of reporting on required outcome measures (12 articles), non-randomized controlled studies (3 articles), 
publication of study protocols only (4 articles), and registered studies with unpublished results (14 articles). Ultimately, 
21 studies38–58 met the criteria and were included in this review. The literature screening process is detailed in Figure 1.

Basic Characteristics of the Studies
This review included 21 studies published between 2018 and 2025, conducted exclusively in China. Twenty studies were 
single-center investigations, while one was a multi-center trial. Patients’ average age ranged from 42.58 to 69 years, and 
the average duration of disease ranged from 1.71 to 27.6 months. Intervention methods included: acupotomy therapy (3 
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studies), fire needling therapy (5 studies), manual acupuncture (6 studies), electroacupuncture (3 studies), plum-blossom 
needling therapy (2 studies), silver needle heat therapy (1 study), and wrist-ankle acupuncture (2 studies). Regarding 
treatment duration, 8 studies lasted 28 days, 4 lasted 14 days, 3 lasted 21 days, 3 lasted 42 days, 1 lasted 36 days, 1 lasted 
12 days, and 1 did not report specific duration. For outcome measures, among sleep-related indicators, 15 studies used 
the PSQI scale, 2 used the AIS scale, and 1 used the SRSS scale. Additionally, 2 studies assessed sleep quality using 
sleep quality scores, and 1 used Continuous Sleep Duration. Nineteen studies used the VAS to assess pain score. For 
quality of life outcomes, 3 studies used the SF-36 scale and 1 used the NHP scale. Anxiety and depression levels were 
assessed using the SAS scale in 2 studies, the SDS scale in 2 studies, the HAMA scale in 2 studies, and the HAMD scale 
in 1 study. Twenty studies reported comparative clinical effectiveness results, and 9 reported adverse reaction incidence. 
Baseline characteristics of included studies are detailed in Table 1.

Regarding diagnostic criteria for PHN (see Supplementary Table 2 for details), 16 studies reported specific diagnostic 
guidelines, with the 2016 edition of the “Chinese Expert Consensus on the Diagnosis and Treatment of Postherpetic 
Neuralgia” being the most frequently cited reference. The remaining 5 studies did not explicitly specify the diagnostic 
basis. Regarding the definition of PHN duration, most trials required that pain persist for ≥1 month after the resolution of 
the rash or skin lesions. However, there were slight clinical variations among studies. For example, Gong 2024 required 
a PHN duration of 1–6 months, while Hu 2025 adopted a stricter criterion of more than 90 days after the healing of skin 
lesions. Additionally, 9 studies lacked a clear operational definition of PHN duration in the main text.

Yan 2024 involved a three-arm randomized controlled trial comprising manual acupuncture, fire needling therapy, and 
a drug control group. To fully utilize clinical data and facilitate combined analysis with the other two arms, the statistical 
analysis included two independent comparisons: manual acupuncture versus the same control group, and fire needling 
therapy versus the same control group. We recognize that breaking down a multi-arm study into multiple independent 
comparisons may carry a risk of statistical double-counting; however, given that one of the core objectives of this study is 

Figure 1 PRISMA flow diagram.
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Table 1 Basic Information of the Included Literature

No. First 
Author

Publication 
Year

Study 
Design

Group Type of 
Intervention

Sample 
Size 
(male)

Age 
(Years)

Disease 
Duration

Treatment 
Duration

Outcome Measures Acupuncture Site

138 Wang 2019 Single- 
center

Treatment 
Group

Acupotomy 
+Control Group 
Medication

33(15) 69±6 3.2±1.1(month) 28days VAS,Sleep quality, 
Comparison of clinical 
efficacy

Area of pain

Control 
Group

Gabapentin, 
Neurotropin, 
Tramadol 
Hydrochloride

30(13) 68±6 3.0±1.5(month) 28days

239 Chen 2023 Single- 
center

Treatment 
Group

Fire needling 
+Control Group 
Medication

21(11) 62.11 
±2.21

8.34 
±2.12(month)

2weeks VAS,PSQI,Comparison 
of clinical efficacy

Ashi points

Control 
Group

Gabapentin, 
Methylcobalamin, 
Tramadol 
Hydrochloride

21(12) 62.12 
±2.21

8.34 
±2.21(month)

2weeks

340 Yan 2024 Single- 
center

Treatment 
Group 1

Fire needling 50(-) 56 to 
81

After the herpes 
scabs have 
disappeared, 2 
months to 2 
years

14days Comparison of clinical 
efficacy,VAS,PSQI

Treatment Group 1: Ashi points

Treatment 
Group 2

Manual acupuncture 50(-) 14days Treatment Group 2: Zusanli (ST36), Shenshu (BL23), Huatuo Jiaji 
(EX-B2), Taichong (LR3), and Ashi points

Control 
Group

Gabapentin 50(-) 14days

441 Zhao 2021 Single- 
center

Treatment 
Group 1

Electroacupuncture 
(Governor Vessel 
acupoints)+Control 
Group Medication

30(13) 66.74 
±12.14

2.00(0.10~4.50) 
(year)

4weeks VAS,PSQI,Comparison 
of clinical efficacy

Governor Vessel, Jiaji, or Back-Shu acupoints

Treatment 
Group 2

Electroacupuncture 
(Jiaji acupoints) 
+Control Group 
Medication

30(14) 64.59 
±11.22

2.00(0.20~3.80) 
(year)

4weeks

Treatment 
Group 3

Electroacupuncture 
(Back-Shu acupoints) 
+Control Group 
Medication

30(14) 64.87 
±11.66

2.20(0.10~5.10) 
(year)

4weeks

Control 
Group

Pregabalin 30(15) 62.43 
±10.36

2.00(0.10~6.30) 
(year)

4weeks

542 Huang 2021 Single- 
center

Treatment 
Group

Plum-blossom 
needling+Control 
Group Medication

100(58) 59.86 
±3.91

4.08 
±0.76(month)

4weeks VAS,Comparison of 
clinical efficacy,PSQI

Area of pain

Control 
Group

Pregabalin 100(52) 60.08 
±3.17

4.15 
±0.72(month)

4weeks

643 Zhang 2021 Single- 
center

Treatment 
Group

Plum-blossom 
needling+Control 
Group Medication

45(12) 48.49 
±5.92

NA 4weeks Comparison of clinical 
efficacy,VAS,PSQI, 
Adverse events

Herpes area, painful area

Control 
Group

Pregabalin 45(11) 46.39 
±6.38

NA 4weeks
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744 Sun 2022 Single- 
center

Treatment 
Group

Intensive silver 
needle+Control 
Group Medication

24(12) 55.72 
±3.86

11.72 
±4.11(month)

12days Comparison of clinical 
efficacy,VAS,AIS, 
Adverse events

Area of pain

Control 
Group

Pregabalin 24(11) 56.37 
±4.21

12.25 
±3.73(month)

12days

845 Tang 2024 Multi- 
center

Treatment 
Group

Electroacupuncture 35(19) 55.34 
±15.12

63(47,86)(day) 21days Comparison of clinical 
efficacy,VAS,AIS

Localized pain band

Control 
Group

Gabapentin 35(18) 55.20 
±13.80

56(44,88)(day) 21days

946 Liu 2024 Single- 
center

Treatment 
Group

Acupotomy 40(19) 62.91 
±8.51

4.20 
±0.62(month)

4weeks VAS,PSQI,Comparison 
of clinical efficacy

Myofascial trigger points localized in the multifidus, paraspinal, and 
intercostal muscles based on referred pain patterns and palpation

Control 
Group

Pregabalin 40(18) 61.97 
±3.52

4.63 
±0.12(month)

4weeks

1047 Lu 2020 Single- 
center

Treatment 
Group

Wrist-ankle 
acupuncture 
+Control Group 
Medication

30(16) 45.32 
±4.84

1.96 
±0.89(month)

36days Comparison of clinical 
efficacy,VAS,SAS,SDS, 
SF-36,PSQI,Adverse 
events

Chest-flank and lower-back regions: Lower 2, 3, 4, 5 and Upper 2, 
3, 4, 5 segments (according to wrist–ankle acupuncture zoning)

Control 
Group

Oxcarbazepine, 
Methylcobalamin, 
Vitamin B1, Vitamin 
B6

30(17) 43.88 
±4.664

1.84 
±0.86(month)

36days

1148 Liu 2024 Single- 
center

Treatment 
Group

Wrist-ankle 
acupuncture

42(19) 62.5 
±7.3

5.5±3.1(month) 28days VAS,Comparison of 
clinical efficacy,PSQI, 
SAS,SDS,Adverse 
events

Wrist and ankle regions: Wrist transverse crease, 2 cun above 
(Upper 1–6); Medial malleolus, 3 cun above (Lower 1–6)

Control 
Group

Pregabalin 42(17) 62.8 
±7.7

5.7±2.9(month) 28days

1249 Xie 2018 Single- 
center

Treatment 
Group

Manual acupuncture 
+Control Group 
Medication

40(21) 65.3 
±10.4

NA 6weeks VAS,Continuous Sleep 
Duration,SF-36, 
Comparison of clinical 
efficacy,Adverse events

0.5 cm from the edge of the pain

Control 
Group

Gabapentin 40(18) 65.8 
±10.8

NA 6weeks

1350 Zhou 2025 Single- 
center

Treatment 
Group

Manual acupuncture 
+Control Group 
Medication

30(16) 59.12 
±5.89

7.31 
±0.94(week)

2weeks Comparison of clinical 
efficacy,VAS,HAMA, 
HAMD,PSQI,Adverse 
events

Treatment group

Primary acupoints: Fenglong (ST40), Xuehai (SP10), Yinlingquan 
(SP9)

Control 
Group

Sham acupuncture 
+Pregabalin

30(13) 58.66 
±5.91

7.33 
±0.89(week)

2weeks Secondary acupoints: Touwei (ST8), Jiaosun (SJ20), Shuaigu (GB8), 
Qimen (LR14), Daimai (GB26), Zhangmen (LR13), Fengshi (GB31), 
Chengfu (BL36), Zhaohai (KI6), Sanyinjiao (SP6), Zusanli (ST36), 
Guanyuan (CV4), Qihai (CV6) 
Control group (sham acupuncture) 
Huatuojiaji (EX-B2), Ashi points

1451 Wang 2021 Single- 
center

Treatment 
Group

Manual acupuncture 
+Control Group 
Medication

40(21) 59.43 
±5.27

5.73 
±1.16(month)

6weeks Comparison of clinical 
efficacy,Sleep quality, 
VAS

Primary acupoint: Zusanli (ST36)

Control 
Group

Gabapentin 40(20) 60.13 
±4.29

5.98 
±1.03(month)

6weeks Secondary acupoints: Zhigou (SJ6), Jiaji (EX-B2), Yanglingquan 
(GB34), Hegu (LI4)

(Continued)
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Table 1 (Continued). 

No. First 
Author

Publication 
Year

Study 
Design

Group Type of 
Intervention

Sample 
Size 
(male)

Age 
(Years)

Disease 
Duration

Treatment 
Duration

Outcome Measures Acupuncture Site

1552 OU 2023 Single- 
center

Treatment 
Group

Manual acupuncture 
+Control Group 
Medication

28(13) 68.65 
±3.94

3.51 
±1.13(month)

28days Comparison of clinical 
efficacy,VAS,PSQI, 
Adverse events

Primary acupoints: Huatuojiaji (EX-B2, T1–T5) or Huatuojiaji (EX- 
B2, T10–S2). Secondary acupoints: Ganshu (BL18), Zusanli (ST36), 
Taixi (KI3), Taichong (LR3)

Control 
Group

Pregabalin 27(14) 68.71 
±3.88

3.45 
±1.08(month)

28days

1653 Lu 2023 Single- 
center

Treatment 
Group

Fire needling 32(15) 42.58 
±5.14

57.41±4.23(day) 3weeks VAS,PSQI,Comparison 
of clinical efficacy

The area along the nerve distribution of herpes

Control 
Group

Pregabalin 31(16) 44.16 
±4.23

56.28±5.65(day) 3weeks

1754 Tong 2023 Single- 
center

Treatment 
Group

Fire needling 
+Control Group 
Medication

42(17) 66.27 
±8.51

Unclear 14days Comparison of clinical 
efficacy,PSQI,SF-36, 
Adverse events

Ashi points

Control 
Group

Pregabalin 42(19) 65.93 
±8.26

Unclear 14days

1855 Gong 2024 Single- 
center

Treatment 
Group

Fire needling 30(14) 60.41 
±9.96

2.78 
±0.80(month)

3weeks Comparison of clinical 
efficacy,VAS,PSQI,NHP

Ashi and Jiaji acupoints

Control 
Group

Pregabalin 30(13) 60.69 
±10.03

2.91 
±0.85(month)

3weeks

1956 Zhang 2024 Single- 
center

Treatment 
Group

Manual acupuncture 
+Control Group 
Medication

51(26) 63±4 NA 6weeks Comparison of clinical 
efficacy,VAS,SRSS, 
HAMA

Hegu (LI4), Taichong (LR3), Waiguan (SJ5), Qimen (LR14), Zulinqi 
(GB41), Zusanli (ST36), Sanyinjiao (SP6), Yanglingquan (GB34), 
Zhongwan (CV12), Qihai (CV6), Guanyuan (CV4)

Control 
Group

Gabapentin 51(28) 64±4 NA 6weeks

2057 Hu 2025 Single- 
center

Treatment 
Group

Electroacupuncture 
+Control Group 
Medication

32(18) 56.3 
±10.2

NA NA VAS,PSQI,Adverse 
events

Jiaji and Ashi acupoints

Control 
Group

Pregabalin 32(16) 57.1 
±9.8

NA NA

2158 Zhao 2021 Single- 
center

Treatment 
Group

Acupotomy 
+Control Group 
Medication

42(18) 52.51 
±7.85

3.55 
±1.38(month)

4weeks Comparison of clinical 
efficacy,PSQI

Nodular points at painful sites and adjacent to spinous processes 
corresponding to the affected nerve segments

Control 
Group

Gabapentin 42(19) 52.64 
±7.88

3.64 
±1.22(month)

4weeks
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to explore the differences among various acupuncture techniques, this approach allows us to preserve as much 
information as possible regarding specific techniques from the original study. The Zhao 2021 intervention comprised 
three protocols: “electroacupuncture on the Governor Vessel + control group medication,” “electroacupuncture at jiaji 
acupoints + control group medication,” and “electroacupuncture at beishu acupoints + control group medication.” This 
study focused on the overall efficacy of acupuncture-related therapies; thus, these arms were combined for analysis.

Risk of Bias Assessment
In the 21 included studies, 2 were rated as high risk of bias and 19 as having some concerns (see Figure 2A and B). 
Specifically, Wang 2019 and Lu 2023 were rated as high risk. Both studies reported patient withdrawals during treatment 
due to pain or intolerance, and neither conducted an intention-to-treat analysis, suggesting potential intervention 
deviation that may have influenced outcomes. Furthermore, the reasons for missing data in both studies were related 
to primary outcomes, yet no appropriate handling of missing data was performed, potentially leading to overestimation of 
efficacy. Lu 2023 exhibited a high overall missing data rate, and the control group experienced dropouts due to 
intolerable pain, further increasing the risk of bias. The remaining 19 studies were classified as “some concerns.” Due 
to the unique nature of acupuncture interventions, none of the studies could clearly confirm whether blinding was 
implemented during the research process, leaving some uncertainty about “bias arising from deviation from the intended 
intervention.” Most studies described the randomization process, but Yan 2024, Sun 2022, Wang 2021, Gong 2024, and 
Zhang 2024 did not specify the exact methods. None of the studies provided access to their protocols, precluding 
assessment of potential selective reporting regarding study design and outcome measures.

Analysis of Outcome Measures
Primary Outcome Measures
Twenty studies involving 1,659 participants were included. We analyzed the effects and efficacy of acupuncture on 
improving sleep quality in patients with PHN. Statistical analysis revealed significant heterogeneity among studies (I2 = 
84.6%), warranting a random-effects model for the meta-analysis. Results demonstrated that acupuncture significantly 
outperformed the control group in improving sleep quality (SMD = −1.21, 95% CI: −1.48 to −0.94, p < 0.0001), implying 
acupuncture may help alleviate sleep disturbances and enhance sleep quality in PHN patients. Detailed findings are 
presented in Figure 3.

Another study (Xie 2018) analyzed the outcome of continuous sleep duration. There was no statistically significant 
difference in continuous sleep duration between the two groups before treatment (P>0.05). After 3 and 6 weeks of 
treatment, both groups showed significant increases in continuous sleep duration compared to baseline (both P<0.05). 
Moreover, the treatment group consistently demonstrated significantly longer continuous sleep duration than the control 
group (P<0.05), indicating that acupuncture therapy was superior to conventional treatment alone in prolonging 
continuous sleep duration.

Secondary Outcome Measures
The meta-analysis included 3 to 20 studies and summarized secondary outcome measures, including pain score, anxiety 
score, depression score, quality of life score, clinical effectiveness, and adverse events. Heterogeneity tests revealed 
significant heterogeneity for Pain score (I2=98.2%), Anxiety score (I2=91.6%), Depression score (I2=93.3%), and Quality 
of life score (I2=92.3%); No significant heterogeneity was observed for Clinical effectiveness (I2=0.0%) and Adverse 
events (I2=42.6%). Meta-analysis results revealed that the acupuncture group demonstrated statistically significant 
advantages over the control group in the following outcome measures: pain score, anxiety score, depression score, 
quality of life score, and clinical effectiveness (P<0.05). However, there was no statistically significant difference 
between the two groups in adverse events (P>0.05). These findings confirm that the acupuncture group demonstrated 
superior improvement compared to the control group in pain, anxiety, depression, quality of life, and clinical effective
ness among PHN patients. No significant differences between the two groups were observed regarding adverse reactions. 
Pooled effect sizes and statistical results for each outcome measure are detailed in Table 2; forest plots for individual 
outcomes are presented in Supplementary Figure 1–6.
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Figure 2 (A) and (B) Assessment of risk of bias summary.
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Sensitivity Analysis
We conducted a sensitivity analysis for seven outcome measures: sleep quality, pain score, anxiety score, depression 
score, quality of life score, clinical effectiveness, and adverse events. We sequentially excluded individual included 
studies, recalculated the pooled effect sizes for the remaining studies, and compared these with the original pooled 
results. Results showed negligible changes in pooled effect sizes for all outcomes after excluding any single study, 
without substantial alterations in overall direction or statistical significance, indicating robust and reliable findings. 
Sensitivity analysis for sleep quality is presented in Figure 4; analyses for other outcomes appear in Supplementary 
Figures 7–12.

Assessment of Publication Bias
Initially, we visually assessed publication bias for the seven outcomes—sleep quality, pain score, anxiety score, 
depression score, quality of life score, clinical effectiveness, and adverse events—using funnel plots. Results indicated 

Figure 3 Forest plots of sleep quality. 
Note: Weights are from random-effects model.

Table 2 Secondary Outcome Measures

Outcome Measure No. of Studies Effect Size (95% CI) P Value I2 (%)

Pain Score (VAS) 20 WMD=−1.83 (95% CI: −2.30 to −1.36) <0.0001 98.2
Anxiety Score (SAS, HAMA) 4 SMD=−1.11 (95% CI: −1.97 to −0.25) 0.011 91.6

Depression Score (SDS, HAMD) 3 SMD=−1.60 (95% CI: −2.87 to −0.33) 0.014 93.3

Quality of Life Score (SF-36, NHP) 4 SMD=1.54 (95% CI: 0.57 to 2.52) 0.002 92.3
Clinical Effectiveness 21 RR=1.23 (95% CI: 1.18 to 1.28) <0.0001 0.0

Adverse Events 9 RR=0.83 (95% CI: 0.56 to 1.23) 0.348 42.6
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that the scatter plots were not perfectly symmetrical, suggesting potential publication bias. See Supplementary 
Figures 13–19. We further conducted quantitative analysis of funnel plot asymmetry using the Egger test. Results 
showed that the p-values for Pain score (p=0.084) and Adverse events (p=0.830) were both greater than 0.05, indicating 
no significant publication bias for these two outcome measures. The Egger test p-values for the other outcomes were as 
follows: Sleep quality (p=0.016), Anxiety score (p=0.001), Depression score (p=0.014), Quality of life score (p=0.025), 
and Clinical effectiveness (p=0.005), all of which were less than 0.05, suggesting potential publication bias for these 
outcomes. For Anxiety score, Depression score, and Quality of life outcomes, the limited number of included studies 
precluded trim-and-truncate analysis to correct for potential publication bias. The trim-and-truncate-adjusted pooled 
effect size for Sleep quality was −1.207 (95% CI: −1.478 to −0.936). The pooled effect size for clinical effectiveness 
after trim-and-fill correction was 1.190 (95% CI: 1.145 to 1.236), as shown in Supplementary Figures 20 and 21. 
Compared before trim-and-fill correction, the adjusted effect size showed no significant change and remained within the 
confidence interval of the pre-trimmed pooled effect. This implies that even if publication bias exists, its impact on the 
overall conclusion is limited.

Exploration of Heterogeneity
Subgroup Analysis
Given the significant heterogeneity in sleep quality assessment results, we further conducted subgroup analyses based on 
acupuncture type and treatment duration. The findings suggest that the type of acupuncture may be a partial source of 
heterogeneity, though treatment duration has not been confirmed as a significant source of heterogeneity.

Subgroup analysis by acupuncture modality (Figure 5) revealed that all acupuncture-related therapies improved sleep 
quality compared to the control group. The acupotomy subgroup demonstrated the numerically largest pooled effect size 
(SMD = −1.83, 95% CI: −2.28 to −1.38) and relatively low heterogeneity (I2 = 51.2%). The pooled effect sizes for fire 
needling (SMD = −1.43), electroacupuncture (SMD = −1.16), and silver needle heat conduction (SMD = −1.23) 
subgroups were also substantial. The pooled effect sizes for manual acupuncture (SMD = −1.04), plum-blossom needling 
(SMD = −0.87), and wrist-ankle acupuncture (SMD = −0.66) were relatively lower, and the pooled effect size for wrist- 
ankle acupuncture was also relatively small. Heterogeneity remained high within most subgroups. Statistically significant 
differences were not observed between different acupuncture type subgroups (p = 0.089).

Figure 4 Sensitivity analysis of sleep quality.
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Figure 5 Forest plots of subgroup analysis of Treatment method. 
Note: Weights and between-subgroup heterogeneity test are from random-effects model.
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Analysis by treatment duration subgroups (Figure 6) indicated that acupuncture-related therapies significantly 
improved sleep quality in patients with postherpetic neuralgia compared to the control group across all subgroups. The 
pooled effect sizes were similar in the 28-day subgroup (SMD = −1.18, 95% CI: −1.60 to −0.76) and the 14-day 
subgroup (SMD = −1.02, 95% CI: −1.61 to −0.43). The 21-day group showed a larger effect size (SMD = −1.80), but 
with excessive heterogeneity (I2 = 93.1%). The 42-day group demonstrated a relatively smaller improvement (SMD = 
−0.87). No significant differences were observed between treatment groups (p = 0.482).

Additionally, we performed subgroup analyses on pain scores, anxiety scores, depression scores, quality of life scores, 
clinical effectiveness, and adverse events outcome measures to explore potential sources of heterogeneity and influencing 
factors. Detailed results for each outcome measure appear in Table 3.

Meta-Regression Analysis
Additionally, we employed meta-regression analysis on four continuous variables—publication year, proportion of males 
in the intervention group, mean age, and mean disease duration—to investigate their potential influence on study 
heterogeneity for the two outcomes: sleep quality and pain scores. Results indicated that none of these factors showed 
significant associations with study heterogeneity (all P > 0.05), indicating they may not be primary sources of 
heterogeneity. See Table 4 for details.

Discussion
This study summarized 21 RCTs and conducted a systematic review to evaluate the effects of acupuncture-related 
therapies, such as manual acupuncture, electroacupuncture, fire needling, and acupotomy, on the sleep quality of patients 
with PHN. Results suggested that acupuncture exhibited potential advantages over conventional drug therapy in 
improving sleep quality. Most acupuncture treatments demonstrated a trend toward improvement; however, given the 
inherent heterogeneity among the included studies, these efficacy trends should be interpreted with caution. Although 
treatment outcomes varied across different intervention cycles, they generally favored the acupuncture groups compared 
to the control. Furthermore, acupuncture was associated with greater improvements in overall therapeutic efficacy, 
reducing pain scores, alleviating anxiety and depression, and improving quality of life, maintaining a clinically accep
table safety profile throughout.

Our findings build upon and expand the insights from previous systematic reviews and meta-analyses. Wang et al26 

analyzed 7 RCTs comparing various acupuncture methods with pharmacologic therapy and found acupuncture superior 
for pain relief. However, they noted that evidence for sleep improvement remained inconclusive at that time due to the 
limited number of studies reporting this outcome. In contrast, our study confirms the definitive efficacy of acupuncture 
for sleep quality by incorporating a significantly larger and more recent body of evidence published between 2018 and 
2025. A previous Bayesian network meta-analysis by Cui et al29 based on 29 RCTs comparing 10 acupuncture therapies 
combined with antiepileptics against antiepileptics alone for VAS, PSQI, and depression scores, revealed that electro
acupuncture combined with antiepileptic drugs exhibited the most significant advantage in reducing patients’ PSQI 
scores. In our study, which updates the evidence with 21 RCTs through 2025, the acupotomy subgroup exhibited the 
largest pooled effect size for sleep outcomes. While differences between subgroups in our study were exploratory, this 
finding differs from Cui et al’s results because our inclusion of more recent, high-quality RCTs identifies acupotomy’s 
unique potential to improve sleep quality by releasing soft tissue adhesions. Yang et al,59 including 9 RCTs, evaluated 
collateral-pricking and bloodletting cupping combined with electroacupuncture against conventional drugs (eg., prega
balin or carbamazepine) or electroacupuncture alone regarding efficacy rate, VAS, and PSQI scores. They demonstrated 
that this combination is effective for alleviating pain and improving sleep. Our study is consistent with this trend for 
PSQI improvement; however, by evaluating a broader spectrum of acupuncture modalities across 21 updated RCTs, our 
synthesis provides more comprehensive and robust clinical guidance for managing sleep disturbances in PHN patients.

PHN is a common neuropathic pain condition, and its chronic pain often leads to psychiatric symptoms such as 
insomnia, anxiety, and depression,60 adversely affecting quality of life. Traditional Chinese medicine refers to HZ as 
“Chan Yao Huo Dan (waist-wrapping fire toxin)” or “Snake-like sores”,61 and PHN with a course of ≥3 months falls 
under the category of “pain after recovery from snake toxin”.62 Its pathogenesis relates to the principles of “pain due to 
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Figure 6 Forest plots of subgroup analysis of Course of treatment. 
Note: Weights and between-subgroup heterogeneity test are from random-effects model.
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Table 3 Other Subgroup Analysis

Outcome Factor Subgroup No. of Studies Effect Size (95% CI) P Value I2(%)

Sleep Quality Type of intervention Acupotomy 3 SMD=−1.83(95% CI: −2.28 to −1.38) <0.0001 51.2

Fire needling 5 SMD=−1.43(95% CI: −2.14 to −0.73) <0.0001 88.0

Manual acupuncture 5 SMD=−1.04(95% CI: −1.67 to −0.40) 0.001 88.6

Electroacupuncture 3 SMD=−1.16(95% CI: −1.70 to −0.62) <0.0001 71.5

Plum-blossom needling 2 SMD=−0.87(95% CI: −1.71 to −0.03) 0.043 90.5

Intensive silver needle 1 SMD=−1.23(95% CI: −1.85 to −0.62) <0.0001 NA

Wrist-ankle acupuncture 2 SMD=−0.66(95% CI: −1.32 to −0.00) 0.049 72.8

Duration of intervention 12d 1 SMD=−1.23(95% CI: −1.85 to −0.62) <0.0001 NA

14d 5 SMD=−1.02(95% CI: −1.61 to −0.43) 0.001 86.3

21d 3 SMD=−1.80(95% CI: −3.12 to −0.49) 0.007 93.1

28d 8 SMD=−1.18(95% CI: −1.60 to −0.76) <0.0001 85.5

36d 1 SMD=−1.02(95% CI: −1.56 to −0.48) <0.0001 NA

42d 2 SMD=−0.87(95% CI: −1.63 to −0.11) 0.024 83.5

NA 1 SMD=−1.72(95% CI: −2.30 to −1.15) <0.0001 NA

Pain Score Type of intervention Acupotomy 2 WMD=−2.77(95% CI: −2.90 to −2.65) <0.0001 0.0

Fire needling 4 WMD=−1.85(95% CI: −2.59 to −1.10) <0.0001 77.6

Manual acupuncture 6 WMD=−1.10(95% CI: −1.66 to −0.53) <0.0001 92.5

Electroacupuncture 3 WMD=−2.69(95% CI: −3.69 to −1.68) <0.0001 79.0

Plum-blossom needling 2 WMD=−2.10(95% CI: −2.96 to −1.24) <0.0001 91.1

Intensive silver needle 1 WMD=−1.45(95% CI: −2.27 to −0.63) <0.0001 NA

Wrist-ankle acupuncture 2 WMD=−1.78(95% CI: −3.74 to 0.18) 0.076 97.9

Duration of intervention 12d 1 WMD=−1.45(95% CI: −2.27 to −0.63) <0.0001 NA

14d 4 WMD=−0.69(95% CI: −1.15 to −0.22) 0.004 48.4

21d 3 WMD=−2.51(95% CI: −3.14 to −1.88) <0.0001 62.5

28d 7 WMD=−2.26(95% CI: −2.77 to −1.76) <0.0001 91.9

36d 1 WMD=−2.76(95% CI: −2.82 to −2.70) <0.0001 NA

42d 3 WMD=−1.22(95% CI: −2.02 to −0.41) 0.003 92.0

NA 1 WMD=−1.84(95% CI: −2.44 to −1.25) <0.0001 NA

Anxiety Score Type of intervention Wrist-ankle acupuncture 2 SMD=−1.24(95% CI: −2.75 to 0.27) 0.108 93.7

Manual acupuncture 2 SMD=−1.01(95% CI: −2.56 to 0.54) 0.203 94.6

Depression Score Type of intervention Wrist-ankle acupuncture 2 SMD=−1.47(95% CI: −3.49 to 0.54) 0.151 96.0

Manual acupuncture 1 SMD=−1.87(95% CI: −2.48 to −1.26) <0.0001 NA

Quality of Life Score Type of intervention Wrist-ankle acupuncture 1 SMD=3.52(95% CI: 2.71 to 4.34) <0.0001 NA

Manual acupuncture 1 SMD=0.60(95% CI: 0.15 to 1.05) 0.008 NA

Fire needling 2 SMD=1.10(95% CI: 0.75 to 1.45) <0.0001 0.0
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Clinical Effectiveness Type of intervention Acupotomy 3 RR=1.19(95% CI: 1.08 to 1.30) <0.0001 0.0

Fire needling 5 RR=1.28(95% CI: 1.17 to 1.40) <0.0001 0.0

Manual acupuncture 6 RR=1.21(95% CI: 1.12 to 1.32) <0.0001 6.0

Electroacupuncture 2 RR=1.20(95% CI: 1.03 to 1.39) 0.018 0.0

Plum-blossom needling 2 RR=1.26(95% CI: 1.13 to 1.40) <0.0001 32.4

Intensive silver needle 1 RR=1.38(95% CI: 1.01 to 1.87) 0.042 NA

Wrist-ankle acupuncture 2 RR=1.14(95% CI: 1.00 to 1.29) 0.047 0.0

Duration of intervention 12d 1 RR=1.38(95% CI: 1.01 to 1.87) 0.042 NA

14d 5 RR=1.21(95% CI: 1.10 to 1.32) <0.0001 11.6

21d 3 RR=1.31(95% CI: 1.14 to 1.52) <0.0001 0.0

28d 8 RR=1.21(95% CI: 1.14 to 1.29) <0.0001 0.0

36d 1 RR=1.21(95% CI: 1.00 to 1.46) 0.052 NA

42d 3 RR=1.20(95% CI: 1.09 to 1.33) <0.0001 0.0

Adverse Events Type of intervention Plum-blossom needling 1 RR=1.00(95% CI: 0.06 to 15.50) 1.000 NA

Intensive silver needle 1 RR=0.75(95% CI: 0.19 to 3.00) 0.684 NA

Wrist-ankle acupuncture 2 RR=0.87(95% CI: 0.44 to 1.72) 0.683 86.3

Manual acupuncture 3 RR=0.80(95% CI: 0.40 to 1.59) 0.527 65.5

Fire needling 1 RR=0.57(95% CI: 0.18 to 1.81) 0.341 NA

Electroacupuncture 1 RR=1.20(95% CI: 0.41 to 3.54) 0.741 NA

Duration of intervention 12d 1 RR=0.75 (95% CI: 0.19 to 3.00) 0.684 NA

14d 2 RR=1.00(95% CI: 0.42 to 2.39) 1.000 55.2

28d 3 RR=0.31(95% CI: 0.14 to 0.70) 0.004 0.0

36d 1 RR=3.00(95% CI: 0.90 to 10.01) 0.074 NA

42d 1 RR=1.20(95% CI: 0.40 to 3.62) 0.746 NA

NA 1 RR=1.20(95% CI: 0.41 to 3.54) 0.741 NA
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obstruction” and “pain due to deficiency of nourishment.” Pain often arises from residual damp-heat toxins and Qi 
deficiency, leading to blood stasis obstructing collaterals and meridian blockage. It manifests as a pattern of qi stagnation 
and blood stasis with underlying deficiency and superficial excess.2,62 Prolonged pain disturbs the mind, preventing yang 
from entering yin, thus causing sleep disturbances.63 Traditional Chinese medicine initially focuses on clearing heat and 
detoxifying, promoting blood circulation and unblocking meridians,64 and later emphasizes tonifying qi, invigorating 
blood, protecting meridians, and relieving pain.65 Clinical studies66,67 confirm that acupuncture significantly alleviates 
PHN and related sleep disturbances. Traditional Chinese medicine explains this effect through stimulating acupoints to 
unblock meridians, harmonize qi and blood, warm and disperse nodules, restore qi and blood circulation, relieve pain, 
balance yin and yang, calm the spirit, and stabilize the mind—thereby improving sleep and reducing anxiety.62,68

Modern research confirms that acupuncture exhibits clear efficacy in improving sleep duration, enhancing sleep 
quality, and promoting mental health.69 Although the mechanisms underlying acupuncture’s improvement of PHN- 
related sleep disorders remain incompletely understood, current theories primarily focus on three aspects: (1) Modulation 
of neuropathic pain pathways: Acupuncture reduces expression of ion channels and receptors such as TRPV1 and 
P2X3,70 inhibits activation of microglia and astrocytes,71,72 decreases release of proinflammatory cytokines TNF-α and 
IL-1β,73 and elevates levels of 5-HT and NE in the spinal cord and brain. This activates central descending pain 
inhibitory pathways,74 alleviating pain signals that disrupt sleep. (2) Regulation of sleep-related neurotransmitters and 
cytokines: Restores the sleep-wake cycle by modulating 5-HT, NE, dopamine, GABA, glutamate, as well as IL-1, IL-6, 
TNF-α, and nitric oxide,74,75 exerting sedative and hypnotic effects. (3) Modulating autonomic nervous system and 
hypothalamic function: Acupuncture can suppress excessive sympathetic nervous system excitation, enhance parasym
pathetic activity, and downregulate the hypothalamic-pituitary-adrenal (HPA) axis stress response.76,77 This alleviates 
pain-related hyperarousal states and promotes both the initiation and maintenance of sleep. In summary, acupuncture 
improves sleep quality in PHN patients through multi-system, multi-target synergistic regulation.

Due to significant heterogeneity, we conducted subgroup analyses based on acupuncture technique and intervention 
duration. Sleep-related outcomes indicated that all acupuncture techniques positively influenced the alleviation of PHN- 
related sleep disturbances. Analysis of effect size trends suggested that the combined effect size was highest in the 
acupotomy subgroup, followed by the fire needling subgroup, and the combined effect of plum-blossom needling and 
wrist-ankle acupuncture was relatively smaller. Though subgroup variations did not reach statistical significance, these 
findings suggest potential differences among acupuncture treatments in improving sleep quality for PHN patients, 
indicating that acupotomy and fire needling may exhibit relatively superior clinical potential. However, this inference 
is based on indirect comparisons; it cannot be equated with evidence from direct efficacy trials. In addition, in the forest 
plot, some subgroups include only a single study, representing estimates from that single study rather than a pooled effect 
size. Acupotomy therapy occupies a middle ground between acupuncture and minimally invasive surgery. The instrument 
resembles a needle but features a micro-blade at its tip. After percutaneous insertion into subcutaneous tissues, fascia, 
ligaments, and other soft tissues, it releases scar adhesions and corrects soft tissue tension imbalances to relieve pain and 
restore function.78 Its improvement of PHN-related sleep disruption primarily occurs indirectly through analgesia: By 
releasing adhesions, reducing mechanical compression on cutaneous nerves and nerve roots, and elevating local pain 

Table 4 Meta-Regression

Outcome Factor No. of Studies Regression Coefficient (95% CI) P

Sleep Quality Publication Year 21 β=−0.036,95% CI:-0.235 to 0.162 0.706
Sex (Male, %) 19 β=−0.017,95% CI:-0.067 to 0.033 0.477

Mean age of subjects 19 β=0.028,95% CI:-0.019 to 0.076 0.225

Mean Disease Duration (days) 15 β=0.030,95% CI:-0.041 to 0.101 0.375
Pain Score Publication Year 20 β=0.129,95% CI:-0.085 to 0.343 0.221

Sex (Male, %) 18 β=0.003,95% CI:-0.063 to 0.069 0.927

Mean age of subjects 18 β=0.013,95% CI:-0.049 to 0.074 0.664
Mean Disease Duration (days) 14 β=−0.028,95% CI:-0.128 to 0.072 0.556
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thresholds, it provides sustained relief from neuropathic pain.78 Fire needling involves rapidly inserting a needle heated 
to red-hot into acupoints or diseased areas, combining mechanical and thermal stimulation.79 Animal studies indicate that 
fire needling can indirectly alleviate nocturnal pain-related awakenings and sleep onset difficulties in patients by 
suppressing spinal astrocyte activation, modulating inflammatory cytokines, reducing neuronal apoptosis, and promoting 
nerve repair. This approach enhances sleep quality in PHN patients through analgesic, anti-inflammatory, and neuro- 
regenerative effects.80

Classified by intervention duration, all treatment groups showed that acupuncture improved sleep quality in PHN 
patients. However, differences between subgroups did not reach statistical significance, and effect sizes across treatment 
groups did not exhibit a trend of increasing with treatment duration. This evidence is insufficient to support the claim that 
extending treatment duration yields linear cumulative or dose-dependent benefits. Although the 21-day group exhibited 
the largest effect size, its confidence interval was wide, and intra-group heterogeneity was high. The results may also be 
influenced by sample size, which can limit their stability. This mechanism may be related to the persistent “after-effects” 
of acupuncture. Improvements were maintained for several weeks after treatment completion, while long-term contin
uous stimulation may lead to “fatigue” of acupoint stimulation, resulting in diminishing marginal effects.81 A similar 
trend was observed in clinical effectiveness outcomes: effect sizes fluctuated between days 12 and 21, without showing 
a monotonically increasing pattern. After 28 days, the effect size stabilized around 1.20 and did not increase further at 36 
or 42 days, suggesting that therapeutic efficacy may plateau around 4 weeks. Overall, no clear time-dependent 
enhancement trend was observed.

This study suffers from significant heterogeneity across multiple aspects. Clinically, variations in acupuncture 
techniques—such as point combinations, Qi-obtaining levels, manipulation methods, and stimulation intensity—along 
with operator experience and physician-patient interactions, may contribute to potential sources of heterogeneity. 
Similarly, differences in control measures, including drug dosages and combination therapies, represent additional 
sources of variability. On the methodological front, some studies featured small sample sizes (<30 cases per group), 
and most failed to clearly describe the implementation process of blinding, potentially leading to performance bias and 
detection biases. Additionally, inadequate reporting of dropouts may introduce non-response bias and overestimate 
treatment efficacy. Sleep outcomes relied predominantly on subjective measures, such as the PSQI, and lacked objective 
polysomnography data. Subjective assessments are susceptible to the expectancy effect, which may further increase 
variability in results.

This study analyzed secondary outcomes. Subgroup analysis by intervention type for pain scores revealed that the 
acupotomy subgroup exhibited the largest combined effect size, followed by the electroacupuncture subgroup, consistent 
with the effect size trends observed in sleep-related outcomes. Both acupotomy and electroacupuncture demonstrate 
clinical potential for the management of PHN pain. This efficacy may stem from electroacupuncture’s use of pulsed 
currents at specific frequencies and intensities to stimulate acupoints, enabling more stable, quantifiable stimulation that 
covers a broader tissue area.82 Electroacupuncture activates multiple bioactive substances through peripheral, spinal, and 
supraspinal mechanisms to block persistent neuropathic pain.83 Acupuncture-related therapies also significantly improved 
anxiety, depression, and quality of life in PHN patients. Although outcomes showed high heterogeneity (I2 > 90%), the 
effect direction was consistent, indicating that acupuncture has a stable positive impact on patients’ psychological state 
and quality of life. Sleep is closely and bidirectionally linked to anxiety, depression, and quality of life: negative 
emotions disrupt sleep through worry, rumination, and feelings of hopelessness, while poor sleep exacerbates emotional 
distress and diminishes quality of life, creating a cross-diagnostic vicious cycle.84,85

The adverse events reported in the study were primarily mild to moderate and reversible symptoms, and no serious 
adverse events were observed, indicating the good safety of the acupuncture intervention. Common adverse reactions in 
the intervention group included dizziness or vertigo, somnolence, nausea or vomiting, and pruritus, with one additional 
report of needle phobia. The control group predominantly experienced somnolence, dizziness or vertigo, nausea or 
vomiting, and xerostomia. Combined analysis showed a downward trend in the risk of adverse events with acupuncture, 
though it did not reach statistical significance. Regarding effect direction, acupuncture showed no clear signal of 
increased risk, and its safety remains clinically acceptable.
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This study offers the following advantages: We focus on the improvement of sleep quality in PHN patients through 
acupuncture-related therapies, addressing the shortcomings of previous research that predominantly examined pain or 
general symptoms while neglecting sleep as a critical outcome measure. Limitations include: (1) Limited research on 
certain acupuncture techniques, such as wrist-ankle acupuncture and plum-blossom needling therapy, which have small 
sample sizes; their efficacy requires further validation through high-quality studies. (2) High heterogeneity in pooled 
results; despite subgroup analyses and meta-regression based on intervention type, treatment duration, age, disease 
duration, and gender, the sources of heterogeneity remain incompletely explained. In addition, the included trials all 
reported generally favorable results, while there is a lack of published negative or inconclusive studies, suggesting that 
the results may be overestimated. Future clinical studies require greater standardization and more detailed reporting to 
identify influencing factors better. (3) All included studies originated from China, leading to a certain degree of regional 
bias. (4) Most studies did not employ blinding methods such as sham acupuncture and failed to clearly report specific 
implementation details of blinding, making it difficult to rule out the influence of participant and evaluator expectations 
on outcomes. Only one study used a sham acupuncture control, and only one was a multi-center study. (5) When 
analyzing multi-arm randomized controlled trials (eg., Yan 2024), we included each intervention group as a separate 
comparison in the analysis to examine the efficacy of different acupuncture techniques individually. This approach 
facilitates detailed subgroup analysis but also results in the duplicate counting of samples within the same control group. 
Such duplication may artificially inflate statistical power to some extent and alter the confidence intervals of the pooled 
effect size. (6) Differences in the diagnostic criteria and duration of PHN across the original studies may introduce 
heterogeneity. Some studies did not report the diagnostic guidelines used, and several studies lacked a clear definition of 
the duration of PHN. This issue may affect the comparability of the baseline characteristics of the study populations.

Conclusion
In summary, the current evidence suggests that acupuncture and related therapies may offer potential clinical benefits for 
improving sleep disturbances in patients with PHN. However, given limitations such as the high heterogeneity of the 
included studies and potential publication bias, the current findings should be interpreted with caution. Different 
acupuncture modalities and treatment durations may influence efficacy assessments. Future research necessitates ade
quately powered, rigorously designed randomized controlled trials with detailed reporting of intervention specifics and 
population characteristics to further validate efficacy and elevate the quality of evidence.
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