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Introduction: The aim of this study is to evaluate the effectiveness and safety 
of the combination therapy of acupuncture and medication in the treatment of 
perimenopausal insomnia (PMI). This research seeks to provide scientific evidence 
for clinical practice, optimize treatment protocols, and enhance the sleep quality 
and overall quality of life for women experiencing perimenopausal insomnia.

Methods and analysis: A comprehensive search was conducted across 8 
databases, including the China National Knowledge Infrastructure (CNKI), Wanfang 
Academic Journal Full-text Database (Wanfang), Chongqing VIP Database (CQVIP), 
China Biology Medicine Disc (CBM), PubMed, Web of Science, Excerpta Medica 
Database (EMBASE), and Cochrane Library, from their establishment to July 1, 
2024. Outcome measures were analyzed using Review Manager 5.4 and Stata 15.0 
software. The included randomized controlled trials (RCTs) involved 1,187 patients 
with perimenopausal sleep disorders (596  in the experimental group and 591  in 
the control group). The analysis indicated that compared to Western medication 
alone, the combination therapy showed better efficacy [risk ratio (RR) = 1.24, 95% 
confidence interval (CI) (1.17, 1.31), p < 0.00001] and safety [RR = 0.31, 95%CI (0.18, 
0.53), p < 0.0001]. It also demonstrated more significant improvements in Pittsburgh 
Sleep Quality Index (PSQI) [mean difference (MD) = −2.77, 95%CI (−4.11, −1.43), 
p  < 0.0001], Hamilton Anxiety Rating Scale (HAMA) scores [MD = −3.45, 95%CI 
(−3.94, −2.97), p  < 0.00001], Kupperman Menopausal Index (KMI) [MD = −1.46, 
95%CI (−2.23, −0.70), p = 0.0002], Traditional Chinese Medicine Syndromes (TCMS) 
scores [MD = −2.45, 95%CI (−3.85, −1.04), p = 0.0006], and hormone levels, including 
Luteinizing Hormone (LH) [MD = −4.17, 95%CI (−7.42, −0.93), p  = 0.01], Follicle-
Stimulating Hormone (FSH) [MD = −10.50, 95%CI (−14.80, −6.20), p < 0.00001], and 
Estradiol (E2) [MD = 12.15, 95%CI (6.79, 17.51), p < 0.00001].

Discussion: The combination therapy demonstrates great efficacy and safety 
for PMI patients, representing an innovative integrative alternative treatment 
with high clinical application value.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/view/
CRD42024564357, PROSPERO CRD42024564357.
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1 Introduction

Before entering menopause, women undergo perimenopause—a 
critical transitional phase characterized by significant reproductive 
and hormonal changes (1). According to the STRAW staging criteria, 
perimenopause includes the early menopausal transition stage (−2) 
and the late menopausal transition stage (−1), marking the transition 
from the reproductive period to menopause. During this period, 
ovarian reserve gradually decreases, menstrual cycles become 
irregular, and hormone levels experience significant fluctuations (1). 
Perimenopausal syndrome (PMS), also known as menopausal 
syndrome (MPS), refers to a series of signs and psychological 
symptoms caused by women before and after menopause, such as 
palpitation, hot flashes, night sweats, vaginal dryness, breast pain, 
sleep disorders, which are rooted in the fluctuation and reduction of 
sex hormones (2, 3). Insomnia, as one of the common complaints of 
perimenopausal women, seriously threatens the quality of life of 
women around the world. In recent years, the prevalence of PMI has 
attracted increasing attention. Although developed countries have 
made significant progress in managing perimenopausal symptoms, 
developing countries still face high prevalence and limited treatment 
options (4, 5). In China, PMI affects a considerable proportion of the 
female population, many of whom experience moderate to severe 
symptoms, which not only interferes with daily activities and reduces 
the quality of life, but also leads to other health problems, such as 
depression, anxiety and cardiovascular disease (4, 6).

Currently, the main treatments for PMI include hormone 
replacement therapy (HRT) and non-hormonal therapies (7). HRT, 
one of the treatments for severe perimenopausal symptoms, may pose 
risks such as increased chances of breast cancer, thromboembolic 
events, and cardiovascular issues (8–10). Non-hormonal therapies, 
such as sleeping medications, have significant side effects and 
withdrawal reactions, making the quest for effective and safer 
alternative treatments crucial for improving PMI (11). Studies have 
shown that traditional Chinese treatments such as acupuncture and 
herbal medication are efficacious in improving PMI symptoms (12, 
13). Therefore, another promising alternative method, acupuncture 
combined with medication, has been gradually explored by 
researchers. This method has shown the effect of relieving 
perimenopausal symptoms with fewer side effects (14, 15). The 
combination of acupuncture and medication, either Traditional 
Chinese Medication (TCM) or Western Medication (WM), can 
regulate neuroendocrine function, improve sleep quality, reduce 
levels of anxiety and depression, making it a well-supported option 
in treating PMI (14). This article aims to explore the effectiveness and 
safety of the combination therapy of acupuncture and medication in 
the treatment of PMI through a systematic review and meta-analysis, 
providing insights into its potential benefits and mechanisms 
of action.

2 Methods and analysis

2.1 Study registration

According to the guidelines (16), we registered the systematic 
review protocol in PROSPERO on July 13, 2024 (Registration 
Number: CRD42024564357).

2.2 Eligibility criteria

2.2.1 Study designs
Only published RCTs were considered for inclusion.

2.2.2 Participants
Only peri-menopausal women who met the diagnostic criteria of 

insomnia were considered for inclusion, with no restrictions on age, 
duration of the condition, ethnicity, country, or educational level. For 
specific details, refer to Table 1 and the accompanying note.

2.2.3 Interventions
The treatment group received the combination of acupuncture 

and medication (both TCM and WM are acceptable), while the 
control group was treated with WM (Estazolam).

2.2.4 Outcome measures
Primary outcome measures: Clinical Effective Rate, Adverse Event 

Incidence Rate (AEIR).
Secondary outcome measures: PSQI, LH, FSH, E2, HAMA scores, 

KMI, TCMS scores.

2.2.5 Language
Only articles reported in Chinese or English were included.

2.3 Search strategy

Searches were conducted in the databases of PubMed, Excerpta 
Medica Database (EMBASE), Cochrane Library, Web of Science, 
China Biology Medicine Disc (CBM), China National Knowledge 
Infrastructure (CNKI), Wanfang Academic Journal Full-text Database 
(Wanfang), and Chongqing VIP Database (CQVIP). The search, 
which was conducted up to July 1, 2024, utilized both MeSH terms 
and text word. The search terms include “acupuncture,” “combination 
therapy,” “perimenopause,” “insomnia,” “RCTs,” etc. Taking PubMed 
search strategy as an example, refer to Table 2.

2.4 Study selection

Two reviewers (SJ and YZ) independently screened the literature 
using Endnote 20 software. Studies that failed to meet the selection 
criteria were excluded. Those with uncertain eligibility underwent a 
detailed review to ascertain their suitability. Any discrepancies were 
resolved by consulting a third reviewer (YS).

2.5 Data organisation

Initially, data extraction was performed, with two reviewers (SJ 
and YZ) independently extracting and cross-checking the data. Any 
discrepancies were resolved by consulting a third reviewer (YS) who 
participated in the discussion and decision-making process. The data 
extraction encompasses the first author, publication date, 
interventions, sample size, age, course, acupuncture points, 
medication dosages, diagnostic criteria, duration, and 
outcome measures.
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2.6 Quality assessment

The quality assessment of the included studies and the evaluation 
of risk of bias were conducted in accordance with the guidelines 
provided in the Cochrane Handbook for Systematic Reviews of 
Interventions (17). This includes seven items: (1) Generation of a 
random sequence (selection bias); (2) Concealment of allocation 
(selection bias); (3) Participant and personnel blinding (performance 
bias); (4) Outcome assessment blinding (detection bias); (5) 
Management of incomplete outcome data (attrition bias); (6) 
Selective data reporting (reporting bias); (7) Other potential biases 
(other bias). Each item was evaluated as having a “low,” “unclear,” or 
“high” risk of bias. In case of discrepancies, a third reviewer (SYZ) 
was consulted to reach a consensus.

2.7 Missing data handling

For missing data, we  will prioritize contacting the original 
authors to obtain the missing information. If the data cannot 
be  supplemented, we  will use sensitivity analysis to explore the 
potential impact of missing data on the final effect evaluation and 
assess different data handling strategies (such as imputation 
or exclusion).

2.8 Data synthesis

Meta-analysis was performed using Review Manager 5.4 and Stata 
15.0 software. The RR was used for dichotomous variables (count 
data), and the MD was applied for continuous variables (measurement 
data). The CI for all effect sizes were set at 95%.

2.9 Heterogeneity assessment

Heterogeneity was assessed using the I2 statistic and p-value. 
When I2 ≤ 50% and p > 0.1, it indicates low heterogeneity, and a fixed-
effect model is applied. When I2 > 50% and p < 0.1, it suggests 
substantial heterogeneity, and a random-effects model is applied. If 
necessary, subgroup analysis, sensitivity analysis, and regression 
analysis are performed.

3 Results

3.1 Study selection

A total of 944 relevant studies were initially retrieved. After 
applying various inclusion criteria and exclusions, 14 studies (18–31) 
were ultimately included, as detailed in Figure 1.

3.2 Basic characteristics of the studies

A total of 14 RCTs (18–31) on acupuncture combined with 
medication for the treatment of PMI included 1,187 patients (596 in 
the experimental group and 591 in the control group), with baseline 
data being largely similar. Among these, 12 studies (18–26, 28–30) 
reported clinical effective rate, 6 studies (23–27, 29) reported the 
incidence of adverse events, 14 studies (18–31) reported PSQI, 9 
studies (18, 20, 21, 23–27, 29) reported LH levels, 11 studies (18–21, 
23–27, 29, 30) reported FSH levels, 11 studies (18–21, 23–27, 29, 30) 
reported E2 levels, 4 studies (18, 25, 26, 29) reported HAMA scores, 4 
studies (22, 23, 29, 30) reported KMI, and 4 studies (22, 25, 28, 30) 
reported TCMS scores. Regarding interventions, 11 studies (18–28) 

TABLE 1 Information supplement.

Study Diagnostic criteria (P/I) Duration Outcome measures

Kang (18) ⑧ 4w Clinical Effective Rate, PSQI, LH, FSH, E2, HAMA

Lu et al. (19) ①⑦ 4w Clinical Effective Rate, PSQI, FSH, E2

Quan and Yan (20) ②⑫ 1 m Clinical Effective Rate, PSQI, LH, FSH, E2

Sun et al. (21) ⑪ 2 m Clinical Effective Rate, PSQI, LH, FSH, E2

Xu (22) ①⑥ 4w Clinical Effective Rate, PSQI, KMI, TCMS

Xu and Zhao (23) - 30d Clinical Effective Rate, PSQI, LH, FSH, E2, KMI, AEIR

Xu (24) - - Clinical Effective Rate, PSQI, LH, FSH, E2, AEIR

Yan et al. (25) ⑨ 16w Clinical Effective Rate, PSQI, LH, FSH, E2, HAMA, AEIR, TCMS

Zhang and Zhou (26) ②⑫ 4w Clinical Effective Rate, PSQI, LH, FSH, E2, HAMA, AEIR

Ran and Wang (27) ③⑫ 4w PSQI, LH, FSH, E2, AEIR

Zeng (28) ⑦⑬ 3w Clinical Effective Rate, PSQI, TCMS

Xue et al. (29) ④⑦ 4w Clinical Effective Rate, PSQI, LH, FSH, E2, HAMA, KMI, AEIR

Zhou (30) ⑤⑩ 4w Clinical Effective Rate, PSQI, FSH, E2, KMI, TCMS

Zhu et al. (31) ⑦ 4w PSQI

① Obstetrics and Gynecology ② Obstetrics and Gynecology, 2008:14. ③ Chinese Obstetrics and Gynecology, 3rd ed, 2014:2537. ④ Obstetrics and Gynecology, 6th ed, 2004:9. ⑤ Obstetrics and 
Gynecology, 2018:365. ⑥ Classification and Diagnostic Criteria of Mental Disorders in China. ⑦ China Classification and Diagnostic Criteria of Mental Disorders, 3rd ed, 2001:118–119. ⑧ Key 
Changes in the 5th Edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), 2013, 23(4):289–290. ⑨ Diagnostic and statistical mannual of mental disorders, 4th ed, text 
version (DSM-IV), 2000. ⑩ Diagnosing the Diagnostic and Statistical Manual of Mental Disorders: Fifth Edition, 2018:193. ⑪ Guidelines for the Diagnosis and Treatment of Insomnia in 
China, 2017, 97(24):1844–1856. ⑫ Guidelines for the Diagnosis and Treatment of Insomnia in Adults in China (2017 Edition), 2018, 51(5):324–335. ⑬ Clinical Diagnosis and Treatment 
Guidelines: Obstetrics and Gynecology Volume, 2009.
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compared acupuncture combined with TCM against sole use of the 
WM (Estazolam), while 3 studies (29–31) compared acupuncture 
combined with WM (Estazolam) against sole use of the WM 
(Estazolam), as detailed in Tables 1, 3.

3.3 Risk of bias assessment

All 14 RCTs (18–31) employed random methods (10 studies (18, 
20, 21, 23, 25–27, 29–31) used a random number table method, 2 
studies (22, 28) used simple randomization, 1 study (24) used 
computer-generated randomization, and 1 study (19) used other 
random allocation schemes), ensuring proper randomization and 
thereby minimizing selection bias. However, none of the studies 
reported allocation concealment, which raises concerns about 
potential selection bias, as the allocation process could 
be inadvertently influenced by researchers or participants. Blinding 
was implemented in 3 studies (22, 28, 30) for both participants and 

personnel, and outcome assessment blinding was also reported in 
these same 3 studies (22, 28, 30), although the reporting in 1 study 
(22) was not entirely clear. Due to the specific nature of acupuncture 
procedures, it is practically impossible to implement blinding. 
However, since 3 studies (22, 28, 30) explicitly mentioned the use of 
blinding, we assessed them as low risk. The lack of blinding in the 
remaining studies may introduce performance and detection biases, 
potentially affecting the objectivity of the results. Additionally, 5 
studies (20, 22, 25, 28, 29) had issues with missing outcome data. For 
the missing data, we will take appropriate measures for handling it in 
the subsequent analysis. No selective reporting bias was observed 
across the assessments, and no other types of bias were identified. 
Further details are provided in Figure 2.

3.4 Primary outcome measures

3.4.1 Clinical effective rate
A total of 1,027 patients in 12 studies (18–26, 28–30) reported the 

clinical effective rate of acupuncture combined with medication in 
treating PMI. Analysis of the extracted data revealed low heterogeneity 
(p = 0.96 > 0.1; I2 = 0%), so a fixed-effect model was selected. The 
results indicated that, compared to the control group, acupuncture 
combined with medication significantly improved insomnia 
symptoms in perimenopausal women [RR = 1.24, 95%CI (1.17, 1.31), 
Z = 7.45, p < 0.00001]. Subgroup analysis indicated that the effect of 
acupuncture combined with TCM [RR = 1.25, 95%CI (1.17, 1.33), 
Z = 7.06, p < 0.00001] might be slightly better than that of acupuncture 
combined with WM [RR = 1.18, 95%CI (1.03, 1.36), Z = 2.39, 
p = 0.02 < 0.05], but this advantage did not reach a significant 
difference due to small sample sizes, as detailed in Figure 3.

3.4.2 AEIR
A total of 531 patients in 6 studies (23–27, 29) reported the AEIR 

of acupuncture combined with medication in treating PMI. Analysis 
of the extracted data revealed low heterogeneity (p = 0.60 > 0.1; 
I2 = 0%), so a fixed-effect model was selected. The results indicated 
that, compared to the control group, the incidence of adverse events 
of the combination therapy was significantly reduced with statistical 
significance [RR = 0.31, 95%CI (0.18, 0.53), Z = 4.31, p < 0.0001], as 
detailed in Figure 4.

3.5 Secondary outcome measures

3.5.1 PSQI
A total of 1,187 patients in 14 studies (18–31) reported the PSQI 

of acupuncture combined with medication in treating PMI. Analysis 
of the extracted data revealed high heterogeneity (p < 0.00001; 
I2  = 99%), so a random-effects model was selected. The results 
indicated that, compared to the control group, combination therapy 
was more effective in improving PSQI with statistical significance 
[MD = −2.77, 95%CI (−4.11, −1.43), Z = 4.05, p < 0.0001]. Sensitivity 
analysis, as shown in the Supplementary image, indicated stable 
results. Systematically removing studies one at a time fails to make 
heterogeneity reduce significantly. Subgroup analysis was followed by 
regression analysis, as detailed in Figure 5.

TABLE 2 Search strategy (PubMed).

Search Query

#1 Perimenopause [MeSH Terms]

#2 Perimenopausal Syndrome [Text Word] OR Menopausal Transition 

[Text Word]

#3 #1 OR #2

#4 Insomnia [MeSH Terms]

#5 Sleep Difficulty [Text Word] OR Difficulty Falling Asleep [Text 

Word] OR Sleep Disorder [Text Word] OR Poor Sleep Quality 

[Text Word] OR Sleep Deprivation [Text Word] OR Inability 

Closing Eyes [Text Word] OR Inability Lying Down [Text Word] 

OR Sleeplessness [Text Word]

#6 #4 OR #5

#7 Randomized Controlled Trial [MeSH Terms]

#8 Random [Text Word] OR Control [Text Word] OR Intervention 

[Text Word] OR Randomized Controlled [Text Word] OR 

Randomized Controlled Study [Text Word] OR Clinical Trial [Text 

Word] OR Clinical Study [Text Word] OR Efficacy Observation 

[Text Word] OR Efficacy Evaluation [Text Word]

#9 #7 OR #8

#10 Acupuncture [MeSH Terms]

#11 Acupuncture [Text Word] AND Moxibustion [Text Word] OR 

Scalp Acupuncture [Text Word] OR Neck Acupuncture [Text 

Word] OR Auricular Acupuncture [Text Word] OR Tongue 

Acupuncture [Text Word] OR Hand Acupuncture [Text Word] OR 

Foot Acupuncture [Text Word] OR Abdominal Acupuncture [Text 

Word] OR Body Acupuncture [Text Word] OR Intradermal Needle 

[Text Word] OR Electroacupuncture [Text Word] OR Warm 

Acupuncture [Text Word] OR Fire Needle [Text Word] OR Press 

Needle [Text Word] OR Thread Embedding [Text Word] OR 

Needle Embedding [Text Word] OR Acupoint Catgut Embedding 

[Text Word]

#12 #10 OR #11

#13 #3 AND #6 AND #9 AND #12
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3.5.2 LH
A total of 818 patients in 9 studies (18, 20, 21, 23–27, 29) reported 

the LH levels of acupuncture combined with medication in treating 
PMI. Analysis of the extracted data revealed high heterogeneity 
(p < 0.00001; I2 = 95%), so a random-effects model was selected. The 
results indicated that, compared to the control group, combination 
therapy was more effective in improving LH levels with statistical 
significance [MD = −4.17, 95%CI (−7.42, −0.93), Z = 2.52, 
p = 0.01 < 0.05]. Sensitivity analysis, as shown in the 
Supplementary image, indicated stable results. Systematically 
removing studies one at a time fails to make heterogeneity reduce 
significantly. After subgroup analysis, regression analysis was 
conducted, as detailed in Figure 6.

3.5.3 FSH
A total of 976 patients in 11 studies (18–21, 23–27, 29, 30) 

reported the FSH levels of acupuncture combined with medication in 
treating PMI. Analysis of the extracted data revealed high 
heterogeneity (p < 0.00001; I2 = 97%), so a random-effects model was 
selected. The results indicated that, compared to the control group, 
combination therapy was more effective in improving FSH levels with 
statistical significance [MD = −10.50, 95%CI (−14.80, −6.20), 
Z = 4.79, p < 0.00001]. Sensitivity analysis, as shown in the 
Supplementary image, indicated stable results. Systematically 

removing studies one at a time fails to make heterogeneity reduce 
significantly. After subgroup analysis, regression analysis was 
conducted, as detailed in Figure 7.

3.5.4 E2

A total of 976 patients in 11 studies (18–21, 23–27, 29, 30) 
reported the E2 levels of acupuncture combined with medication in 
treating PMI. Analysis of the extracted data revealed high 
heterogeneity (p < 0.00001; I2 = 97%), so a random-effects model was 
selectd. The results indicated that, compared to the control group, 
combination therapy was more effective in improving E2 levels with 
statistical significance [MD = 12.15, 95%CI (6.79, 17.51), Z = 4.44, 
p < 0.00001]. Sensitivity analysis, as shown in the Supplementary image, 
indicated stable results. Systematically removing studies one at a time 
fails to make heterogeneity reduce significantly. After subgroup 
analysis, regression analysis was conducted, as detailed in Figure 8.

3.5.5 HAMA
A total of 363 patients in 4 studies (18, 25, 26, 29) reported the 

HAMA scores of acupuncture combined with medication in treating 
PMI. Analysis of the extracted data revealed moderate heterogeneity 
(p = 0.07 < 0.1; I2 = 57%), so a random-effects model was selected. The 
results indicated that, compared to the control group, combination 
therapy was more effective in improving HAMA scores with statistical 
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Records after duplicates removed
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Abstract exclusion (n=278)
(1) Secondary research
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(3) Case report
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Full-text articles assessed for eligibility
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Study flow diagram.
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TABLE 3 Basic characteristics of the studies.

Study ID Experimental treatment Control 
treatment

Sample 
size (E/C)

Age [mean 
(SD)] (E/C)

Course [mean (SD)] 
(E/C)

Acupuncture points Medication 
dosages 
(per dose)

Kang (18) Acupuncture and Xiang Fu Tang Estazolam 43/43 50.45 (3.92)y/49.30 

(3.15)y

2.91 (0.56)y/3.11 (0.73)y BL62, KI6, SP6, BL20, ST36 1–2 mg

Lu et al. (19) Acupuncture and Bai Zi Yang Xin Tang Estazolam 46/45 46.13 (−)y/46.13 (−)y 5.1 (0.7)y/4.6 (0.8)y DU20, EX-HN1, BL15, BL23, ST25, RN4, EX-CA1, SP6 2 mg

Quan and Yan (20) Acupuncture and Gan Mai Da Zao Tang Estazolam 47/48 49.76 (2.71)y49.14 

(2.93)y

2.25 (0.78)y/2.12 (0.67)y DU20, EX-HN1, HT5, HT7, SP6, KI3, KI4, BL62, KI6 1–2 mg

Sun et al. (21) Acupuncture and Qing Re An Shen Tang Estazolam 53/53 51.62 (3.11)y/51.66 

(3.12)y

27.82 (1.21)m/27.84 (1.23)m DU20, EX-HN3, GB20, KI6, HT7, SP6, BL15, AnMian, PC6 2 mg

Xu (22) Acupuncture and Wen Dan Tang Estazolam 38/39 50.81 (3.04)y/50.18 

(3.05)y

11.13 (4.85)m/11.52 (4.74)m DU20, EX-HN1, DU24, AnMian, HT7, PC6, ST40, SP6 1 mg

Xu and Zhao (23) Acupuncture and Wen An Shen Yang Xue 

Tang

Estazolam 53/53 51.01 (5.22)y/51.24 

(5.33)y

11.89 (2.11)m/12.05 (2.16)m 1.5 cun anterior, posterior, left, and right to DU20, 0.5 

cun above EX-HN3, 0.5 cun above GB14 on the left and 

right, DU24, Bilateral GB13

1 mg

Xu (24) Acupuncture and Suan Zao Ren Tang Estazolam 31/31 51.82 (3.94)y/50.88 

(4.88)y

8.24 (3.76)m/7.58 (3.42)m HT7, RN4, AnMian, DU20, PC6, EX-HN5, RN12 -

Yan et al. (25) Acupuncture and Xiang Fu Tang Estazolam 59/57 50.8 (7.6)y/49.6 (7.2)y 3.1 (0.5)y/2.9 (0.4)y EX-HN1, AnMian, HT7, SP6, BL18, BL13, GB20, ST36 1 mg

Zhang and Zhou 

(26)

Acupuncture and Bai He Di Huang Tang Estazolam 39/39 52.76 (2.81)y/52.14 

(2.63)y

2.75 (0.77)y/2.09 (0.64)y DU20, HT7, DU24, EX-HN1, GB13, PC6, SP6 1-2 mg

Ran and Wang (27) Acupuncture and Suan Zao Ren Tang Estazolam 43/43 50.63 (7.59)y/50.51 

(7.57)y

10.72 (1.60)m/10.52 (1.57)m DU20, HT7, AnMian, EX-HN5, RN4, PC6, RN12, RN10 -

Zeng (28) Acupuncture and Tiao Jing An Shen Tang Estazolam 30/30 50.70 (3.12)y/50.97 

(3.17)y

11.02 (3.19)m/10.63 (2.92)m the lower 2/5 of the vasomotor area, the upper 1/5 of the 

sensory area, GB4-GB6, GB9-SJ20, DU24-DU20

1 mg

Xue et al. (29) Acupuncture and Estazolam Estazolam 42/41 48.35 (2.37)y/47.75 

(3.10)y

7.34 (1.63)m/8.02 (1.46)m EX-HN1, AnMian, DU20, BL62, LI4, ST40, LR14, LR2, LR3, 

BL18, KI6, SP6, ST36

2 mg

Zhou (30) Acupuncture and Estazolam Estazolam 35/32 50.37 (2.47)y/49.71 

(2.71)y

7.89 (2.91)m/7.94 (2.96)m HT7, Bilateral auricular points: Heart, Kidney, 

Sympathetic, Endocrine, Subcortex

1 mg

Zhu et al. (31) Acupuncture and Estazolam Estazolam 37/37 49.86 (3.15)y/49.27 

(3.58)y

2.99 (4.24)y/2.97 (3.42)y DU20, DU24, EX-HN1, AnMian, HT7, LR3, KI3, RN12, 

ST25, SP9

1 mg

E, Experimental Group; C, Control Group; SD, Standard Deviation; P, Perimenopause; I, Insomnia; w, week(s); m, month(s); y, year(s); AEIR, Adverse Events Incidence Rate; PSQI, Pittsburgh Sleep Quality Index; LH, Luteinizing Hormone; FSH, Follicle-Stimulating 
Hormone; E2, Estradiol; HAMA, Hamilton Anxiety Scale; KMI, Kupperman Menopausal Index; TCMS, Traditional Chinese Medicine Syndromes.
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significance [MD = −3.11, 95%CI (−3.82, −2.40), Z = 8.59, 
p < 0.00001]. Subgroup analysis did not significantly reduce 
heterogeneity. Sensitivity analysis, as shown in the 
Supplementary image, indicated stable results. Systematically 
removing studies one at a time (Table 4), it was found that excluding 
Kang (18) significantly reduced heterogeneity (p = 0.96 > 0.1; I2 = 0%), 
suggesting that this study might be a source of heterogeneity. Change 
to a fixed-effect model [MD = −3.45, 95%CI (−3.94, −2.97), Z = 14.01, 
p < 0.00001], as detailed in Figure 9.

3.5.6 KMI
A total of 333 patients in 4 studies (22, 23, 29, 30) reported the KMI 

of acupuncture combined with medication in treating PMI. Analysis of 
the extracted data revealed high heterogeneity (p < 0.00001; I2 = 95%), so 
a random-effects model was selected. The results indicated that, compared 
to the control group, combination therapy was more effective in 
improving KMI with marginal statistical significance [MD = −2.64, 
95%CI (−5.24, −0.03), Z = 1.98, p = 0.05]. Subgroup analysis did not 
significantly reduce heterogeneity. Sensitivity analysis, as shown in the 
Supplementary image, indicated stable results. Systematically removing 
studies one at a time (Table 5), it was found that excluding Xue et al. (29) 
significantly reduced heterogeneity (p = 0.51 > 0.1; I2 = 0%), suggesting 

that this study might be a source of heterogeneity. Change to a fixed-effect 
model [MD = −1.46, 95%CI (−2.23, −0.70), Z = 3.75, p = 0.0002 < 0.05], 
as detailed in Figure 10.

3.5.7 TCMS
A total of 320 patients in 4 studies (22, 25, 28, 30) reported 

the TCMS scores of acupuncture combined with medication in 
treating PMI. Analysis of the extracted data revealed high 
heterogeneity (p < 0.00001; I2  = 100%), so a random-effects 
model was selected. The results indicated that, compared to the 
control group, combination therapy was more effective in 
improving TCM scores but not statistically significant 
[MD = −10.11, 95%CI (−25.40, 5.17), Z = 1.30, p = 0.19 > 0.05]. 
Subgroup analysis did not significantly reduce heterogeneity. 
Sensitivity analysis, as shown in the Supplementary image, 
indicated stable results. Systematically removing studies one at a 
time (Table 6), it was found that excluding Yan et al. (25) reduced 
heterogeneity to a moderate level (p = 0.12 > 0.1; I2  = 52%), 
suggesting that this study might be a source of heterogeneity. The 
overall effect reached statistical significance [MD = −2.45, 
95%CI (−3.85, −1.04), Z = 3.42, p = 0.0006 < 0.05], as detailed in 
Figure 11.

FIGURE 2

Risk of bias assessment.
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FIGURE 3

Clinical effective rate forest plot.

FIGURE 4

AEIR forest plot.

FIGURE 5

PSQI forest plot.
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3.6 Subgroup analysis, sensitivity analysis 
and regression analysis

Two subgroups were created based on the different interventions: 
one for acupuncture combined with TCM and the other for 
acupuncture combined with WM. For outcome measures with 
significant heterogeneity remaining after subgroup analysis, sensitivity 
analysis was conducted to assess robustness, and studies were excluded 
one by one to identify the source of heterogeneity. Regression analysis 
was performed for those outcome measures where heterogeneity 
remained unresolved. The detailed results can be  found in the 
Supplementary materials.

3.7 Assessment of publication bias

A funnel plot was generated using the clinical effective rate as an 
indicator to assess publication bias. The results showed that the scatter 
plot distribution was not completely symmetrical, suggesting a 
potential for publication bias. The Egger test using Stata 15.0 software 
showed that the scatter points deviated significantly from the 
regression line in the high precision area, indicating potential 
publication bias. However, further statistical testing of the regression 
analysis p-value suggested that there might not be  significant 
publication bias (t = 2.07, p = 0.065 > 0.05). The Begg test revealed 
that the points were relatively evenly distributed and most points were 
close to the regression line, confirming that the study results were not 
significantly affected by publication bias, as detailed in Figures 12–14.

3.8 Quality of evidence grading

We utilized GRADEprofiler software to evaluate it. The assessment 
results showed that the quality of evidence is relatively high. Further 
details are provided in the Supplementary materials.

4 Discussion

PMI is closely related to a variety of physiological and psychological 
factors (2, 32). During perimenopause, ovarian function gradually 
decreases, with estrogen and progesterone levels fluctuate significantly, 
which not only affects women’s physiological functions, but also leads 

to a series of psychiatric symptoms such as insomnia and depression 
(33, 34), or even affects daily life. Sleep regulation is controlled by both 
lower and higher centers, and when hormonal fluctuations affect 
cortical function, the higher center’s regulation of the sleep center is 
weakened, leading to sleep structure disruption and insomnia (35, 36). 
In addition, the decline in estrogen may inhibit the synthesis and 
secretion of neurotransmitters such as 5-hydroxytryptamine (5-HT) 
and γ-aminobutyric acid (GABA), thereby affecting mood regulation 
and sleep quality (36). According to the Inner Canon of the Yellow 
Emperor (Huangdi Neijing), perimenopause is described as the cessation 
of menstruation, aligning with the concept of perimenopause. PMI falls 
under the category of gynecological disorders related to insomnia and 
is closely linked to various internal and external factors (6). The main 
pathogenesis, including liver and kidney deficiency, imbalance of yin 
and yang, deficiency of both the heart and spleen, and disharmony of 
qi and blood, may be closely related to changes in endocrine levels, 
leading to imbalances in qi and blood, emotional instability, and sleep 
disturbances (37). TCM adopts a syndrome differentiation approach, 
using acupuncture and herbal medication to regulate organ functions 
and improve sleep, which complements the management of hormone 
imbalances in WM. Recent studies have compared the distribution of 
Governor Meridian vessels with the hypothalamic–pituitary–adrenal 
(HPA) axis, finding that electroacupuncture stimulation at points along 
the Governor Meridian can effectively reduce HPA related hormones 
[cortisol (CORT), adrenocorticotrophin (ACTH), and corticotropin-
releasing hormone (CRH)] and hypothalamic–pituitary-ovarian 
(HPO) axis related hormones (FSH and LH), alleviating clinical 
symptoms of PMI (38). In terms of herbal medication, commonly used 
formulas include Liuwei Dihuang Pill and Jiawei Yigan Powder, 
focusing on nourishing kidney yin, replenishing liver blood, and 
calming the mind, all showing great efficacy for PMI (39). Li (15) 
performed a meta-analysis, demonstrating that acupuncture combined 
with TCM is more effective and safe in treating PMI. In contrast, WM 
commonly uses sedative-hypnotic drugs, but long-term use can lead to 
tolerance and cognitive impairments such as memory decline (40). One 
study found that nighttime pressure on the Shenmen point (HT7) on 
the wrist increased the rhythm of urinary melatonin metabolites within 
24 h without adverse effects, suggesting that acupoint stimulation 
might naturally improve sleep quality in insomnia patients and could 
be more advantageous than using WM alone (41). Zhao (42) confirmed 
through a meta-analysis that acupuncture combined with WM is highly 
effective. The mechanisms of acupuncture combined with medication 
for treating PMI are multifaceted, with fewer side effects, making this 

FIGURE 6

LH forest plot.
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TABLE 5 Sensitivity analysis report of KMI.

Exclusion MD [95%CI] p I2

Xue et al. (29) −1.46 [−2.23, −0.70] 0.51 0%

Xu (22) −3.16 [−6.18, −0.15] <0.00001 95%

Xu and Zhao (23) −2.78 [−6.13, 0.58] <0.00001 96%

Zhou (30) −3.04 [−6.24, 0.16] <0.00001 96%

method simpler and potentially suitable as an alternative therapy for 
widespread clinical use (43).

For the definition and specific measurement methods of the 
outcome measure labeled “Clinical Effective Rate,” 7 studies (18, 20, 
23, 25, 28–30) employed the “Guidelines for Clinical Research of New 
Traditional Chinese Medicines,” 1 study (19) utilized the “Guidelines 
for Clinical Research of New Traditional Chinese Medicine for 
Treating Insomnia,” 1 study (21) used the “Chinese Guidelines for the 
Diagnosis and Treatment of Insomnia,” and 1 study (22) incorporated 
both sets of guidelines. However, 2 studies (24, 26) did not specify the 
use of any internationally recognized evaluation criteria, which may 
introduce additional heterogeneity and lead to inconsistencies in 
treatment outcome assessments. To improve the comparability of 
future studies and the robustness of meta-analysis results, it is essential 
to establish clear, standardized, and internationally recognized criteria 
for evaluating efficacy.

Heterogeneity management revealed that the group variable 
significantly affected FSH and E2 levels, while the subgroups showed 
no significant difference in their impact on PSQI and LH levels, 
suggesting other potential sources of heterogeneity. The treatment 
approaches of acupuncture combined with TCM and acupuncture 
combined with WM involve significant differences in mechanisms 
and implementation, which may contribute to heterogeneous 
treatment effects. In addition, patient physiological characteristics 
and external factors (geographical and cultural differences, treatment 
adherence, and genetic background) may also impact the stability of 

FIGURE 7

FSH forest plot.

FIGURE 8

E2 forest plot.

TABLE 4 Sensitivity analysis report of HAMA.

Exclusion MD [95%CI] p I2

Kang (18) −3.45 [−3.94, −2.97] 0.96 0%

Xue et al. (29) −2.96 [−4.00, −1.91] 0.06 65%

Yan et al. (25) −2.96 [−3.89, −2.03] 0.04 68%

Zhang and Zhou (26) −3.02 [−3.98, −2.06] 0.03 70%

TABLE 6 Sensitivity analysis report of TCMS.

Exclusion MD [95%CI] p I2

Yan et al. (25) −2.45 [−3.85, −1.04] 0.12 52%

Xu (22) −12.70 [−34.44, 9.04] <0.00001 100%

Zeng (28) −11.75 [−30.26, 6.76] <0.00001 100%

Zhou (30) −12.98 [−34.19, 8.23] <0.00001 100%
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the results. To more accurately identify and quantify the sources of 
heterogeneity, subsequent research may consider finer subgroup 
divisions and standardized assessment tools, or, when appropriate, 
the use of mixed-effects models and Bayesian methods for further 
exploration. By taking these factors into account, a more 
comprehensive understanding of the variability in intervention 

effects can be  achieved, providing a basis for the individualized 
development of treatment plans.

This study has the following advantages: (1) This article 
comprehensively assessed the effectiveness and safety of combination 
therapy in treating PMI; (2) The search scope covered 8 databases, 
including both Chinese and English, making the results relatively 

FIGURE 9

HAMA forest plot.

FIGURE 10

KMI forest plot.

FIGURE 11

TCMS forest plot.

FIGURE 12

Clinical effective rate funnel plot.
FIGURE 13

Egger test.
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FIGURE 14

Begg test.

comprehensive and extensive; (3) This study used established clinical 
outcome indicators.

This study still has some limitations: (1) The studies included 
are all in Chinese, which may introduce language bias and limit the 
generalizability of the findings to non-Chinese populations, 
especially given the ongoing shortage of high-quality blinded 
clinical trials; (2) During the data collection process, the same 
indicators in different studies use different units, and there are no 
internationally recognized conversion standards between some of 
these units, which poses difficulties for analysis; (3) Some 
indicators still show significant heterogeneity, and other potential 
subgroups should be considered; (4) Due to the lack of sufficient 
data and supporting literature, a more in-depth discussion on the 
relationship between effect size and the Minimal Clinically 
Important Difference (MCID) was not conducted; (5) Insufficient 
attention has been given to the high homogeneity of the 
included studies.

Considering the above limitations, future research should select 
databases in multiple languages to reduce bias caused by language 
differences; adopt strict inclusion criteria and refine subgroups; 
consider large-scale, multicenter RCTs to assess the effectiveness of 
integrated treatments in a more comprehensive manner; and 
expand data sources to enable a deeper exploration of the 
relationship between effect size and the Minimal Clinically 
Important Difference (MCID). By implementing these strategies, 
the clinical value of acupuncture combined with medication can 
be further established, promoting the development of individualized 
treatment plans and ultimately enhancing overall patient outcomes 
and quality of life.
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