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Objective: To evaluate the short- and long-term effects of acupuncture on perimenopausal 
insomnia (PMI) and quality of life.
Patients and Methods: We designed a semi-standardized, patient-blinded, randomized 
placebo-controlled trial. A total of 84 patients were recruited, all of whom met the criteria 
for diagnosis of PMI. Either acupuncture therapy or a noninvasive placebo acupuncture 
therapy designed to treat insomnia was implemented 18 times over the course of 8 weeks (3 
times per week for 4 weeks, twice per week for 2 weeks, once per week for 2 weeks). The 
primary outcome was the change in Pittsburgh Sleep Quality Index (PSQI) scores from 
baseline to the end of treatment, week 8. Secondary outcomes included climacteric symptoms 
and quality of life measured by the Menopause Quality of Life (Men-QoL), Insomnia Severity 
Index (ISI), Self-Rating Anxiety Scale (SAS), Self-Rating Depression Scale (SDS), sleep 
parameters recorded in the actigraphy and adverse events. The PSQI and Men-QoL were 
assessed at weeks 0, 4, 8, 12 and 20. Other assessments were performed at week 0 and week 8.
Results: The participants were randomly assigned to either acupuncture (n=42) or sham 
acupuncture (n=42) groups. The mean difference from baseline of PSQI score at the end of 
treatment between real acupuncture and sham acupuncture group was −2.38 (95% CI, −3.46 
to −1.30; P<0.001). The acupuncture group was associated with significantly lower scores 
than the sham acupuncture group at week 12 and during the 20-week follow-up visits (all 
P <0.001). Acupuncture was also associated with significantly higher quality of life in 
vasomotor and other physical dimensions (all P <0.001). At the end of treatment, researchers 
found a significantly higher total sleep time (TST), sleep efficiency (SE) and lower number 
of average awakenings (AA) (P =0.007 0.023 and 0.011, respectively) in the acupuncture 
group than in the sham acupuncture group. No severe adverse events were reported.
Conclusion: The findings suggest that acupuncture may be a safe and effective treatment for PMI 
and improving quality of sleep in patients with menopause and could have a long-lasting effect.
Trial Registration: Chinese Clinical Trial Registry (ChiCTR); Trial ID: 
ChiCTR1800018645. URL: http://www.chictr.org.cn/showproj.aspx?proj=31482.
Keywords: acupuncture, perimenopausal insomnia, randomized controlled trial

Introduction
Perimenopause is the transitional period before and after menopause, during which 
the biological and endocrine changes occur in women. Patients report higher 
incidences of bothersome symptoms during this period, including vasomotor 
symptoms, insomnia and depression.1–3 Perimenopausal insomnia (PMI) signifi-
cantly impairs women’s quality of life, with a prevalence and morbidity rate of 
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35–50% during menopause.4,5 PMI is characterized by 
having difficulty with falling night asleep and/or early 
morning awakening. Insomnia is more severe and longer 
lasting in perimenopausal women than in non-menopausal 
women.6,7 Therefore, management of PMI is challenging 
and requires an innovative and safe alternative approach. 
Hormone replacement therapy (HRT) and cognitive beha-
vioral therapy (CBT) are the most effective therapies for 
PMI.8–10 However, some patients are reluctant to use HRT 
due to the adverse effects, such as cardiovascular 
disease11 and cancer.12 Cognitive behavioral therapy for 
insomnia (CBT-I) has strong evidence to improve the 
quality of sleep and no adverse effects.13,14 However, 
CTB-I is rarely used in Chinese patients due to the high 
costs and lack of experienced providers. Consequently, 
a safe, effective and feasible treatment, without adverse 
effects is needed. The Cochrane meta-analysis,15 pub-
lished in 2012 found that acupuncture used as an adjunct 
to other treatment was shown to be clinically effective for 
insomnia. There have been several randomized controlled 
studies in the past that found that acupuncture is relatively 
effective for the treatment of primary insomnia16,17 and 
depression-related insomnia.18–20 Patients with PMI often 
show interest in acupuncture,21,22 a safe and commonly 
used complementary therapy. Several trials have demon-
strated the positive effects of acupuncture on insomnia in 
perimenopausal women.23–26 However, currently there is 
a lack of well-designed clinical trials to explore the effects 
of acupuncture on PMI.21,22 Although several previously 
published pilot studies24,25 have assessed the effects of 
acupuncture on PMI, these results lacked any follow-up to 
investigate the long-term effect of acupuncture in PMI. 
Facing the limitations of clinical trial, there is need for 
a high-quality, strictly conducted clinical trial to confirm 
the effectiveness and safety of acupuncture for PMI.

For those reasons, we have conducted a randomized, 
placebo-controlled trial to investigate the effect of acu-
puncture compared to a noninvasive sham control for 
short- and long-term benefits in perimenopausal women 
with insomnia.

Patients and Methods
The full protocol of this trial has been previously 
published.27 A 2-parallel-group, block randomized, 
blinded (except acupuncturists), sham-controlled trial 
design was used. All participants signed informed consent 
at the time of enrollment. The trial was conducted in 
accordance with the Declaration of Helsinki. The Ethics 

Committee of Shanghai Municipal Hospital of Traditional 
Chinese Medicine approved the study protocol (2018SHL- 
KY-09) and was published on May 2019. Our trial fol-
lowed the Consolidated Standards of Reporting Trials 
(CONSORT) and acupuncture reporting guidelines, 
Standards for Reporting Interventions in Clinical Trials 
of Acupuncture (STRICTA).

Participants
Participants were recruited at Shanghai Municipal Hospital 
of Traditional Chinese Medicine from October 2018 to 
December 2019 through the outpatient clinic, advertise-
ments on the hospital-based Wechat and posters. The trial 
focused on perimenopausal women experiencing insom-
nia. Participants received either acupuncture or sham acu-
puncture treatment.

Inclusion criteria were as follows: diagnosis met ICSD-3 
(International Classification of Sleep Disorders) criteria;28 

age 45 to 60 years old; amenorrhea for at least 6 months; 
insomnia lasting at least 3 months; a total score higher than 5 
on Pittsburgh Sleep Quality Index (PSQI);29 TCM differen-
tiation types (kidney Yin deficiency and kidney Yang defi-
ciency); willingness to participate and be randomly assigned 
to 1 of the groups; signed informed consent.

Exclusion criteria were as follows: ongoing hormone 
replacement therapy and/or antidepressant drugs; induced 
amenorrhea due to surgery; any serious physical disease; 
insomnia caused by other external factors; a score greater 
than 15 on PSQI; use of hypnotic medication, except 
Estazolam; received acupuncture treatment for climacteric 
syndrome in the last 6 months; participated in any other 
clinical trial in the last 6 months; not capable of under-
standing the trial or providing responses for the outcome 
measurements.

Randomization and Blinding
The random allocation lists were generated by an indepen-
dent statistician (WZ) using SAS 9.4. The participants who 
met the criteria were randomly assigned to either acupunc-
ture or sham acupuncture. The random allocation details 
were concealed in opaque envelopes. The acupuncturist 
opened the envelopes once participants had finished all 
baseline assessments at the time of the 1st acupuncture 
treatment.

Only the acupuncturists knew the treatment allocation. 
Participants and other relevant researchers (the principal 
investigator (PI), data analysts, outcome assessors, and 
statisticians) were kept blinded to the group allocation.
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Interventions
A semi-standardized acupuncture protocol for PMI was 
developed by senior researchers (LXL and HGW) and 
practiced acupuncturists, according to textbook 
protocol,30 literature reviews31,32 and our previous study 
conclusions.17,18 Participants in each group were offered 
18 sessions of real or sham treatments over the course of 8 
weeks (3 times per week for 4 weeks, twice per week for 2 
weeks, once per week for 2 weeks). The details about 
interventions have been published in our protocol in 
2019. Patients were placed in separate quiet spaces lying 
in a supine position and received 30-minute treatments 
based on the diagnosed TCM (Traditional Chinese 
Medicine) syndrome.

Acupuncture
Patients received treatment consisting of 10 acupuncture 
points, 8 main fixed points plus 2 additional points 
selected by researchers based on the patient’s syndrome 
differentiation. The main points include Baihui (GV20), 
shenting (GV24), yintang (GV29), qihai (CV6), guanyuan 
(CV4) and bilateral anmian (EX-HN22), sanyinjiao (SP6), 
and shenmen (HT7). Additional points include mingmen 
(GV4) and shenshu (BL23) for kidney yang deficiency and 
taiXi (KI3) and fuliu (KI7) for kidney yin deficiency. 
Sterile and disposable (0.25 × 40 mm and 0.30 × 40 mm 
in length; Jia Jian, China) needles were inserted into the 
skin to the depth of 10–30 mm and manipulated manually 
(manipulation technique included lifting, thrusting, and 
rotating) until the patient reported needling sensations 
(Deqi sensation). GV20 and GV29 were connected to 
a G6805–2 Multi-Purpose Health Device (Huayi 
Company), using continuous wave type, frequency at 2.5 
HZ, and intensity of 4–5 mA. Needles were retained for 30 
min before removal. Conversation between acupuncturists 
and patients was minimal to avoid nonspecific treatment 
effects.

Sham Acupuncture
Participants in the sham acupuncture group received 
Streitberger Placebo needle,33 a non-invasive placebo 
device. The needle shortens into itself once it touches the 
skin giving the visual impression of insertion into the skin. 
Both acupuncture group and sham acupuncture group used 
the base device. Although the blunt needle tip could gen-
erate weak effects,34,35 there are significant differences 
between acupuncture and sham acupuncture.36 The 

placebo needle has also been successfully used by our 
research team in a previous study.17,18 The acupoints 
were the same as used for the acupuncture group, but 
without insertion. AG6805–2 Multi-Purpose Health 
Device was connected to the GV20 and GV29, without 
electrical pulse. Needles were retained for 30 min before 
removal. Participants in both groups received 18 treat-
ments over the course of 8 weeks.

Others Concurrent Treatments
We discouraged participants from starting new cointerven-
tions for insomnia during the study period. However, 
participants already receiving Estazolam (1–2mg) treat-
ment continued use for the intervention period. 
Participants were told that they had equal odds of receiv-
ing real or “placebo” treatment and were free to withdraw 
from the study at any time. Acupuncturists (SSL and 
ZQW) were trained professionally for administering this 
treatment.

Standardization of the Intervention
The treatment was provided at Shanghai Municipal 
Hospital of Traditional Chinese Medicine. The acupunc-
turists obtained bachelor’s degrees in TCM, had at least 3 
years of clinical experience prior to this study, and are 
registered practitioners of TCM. All relevant researchers 
were trained according to the protocol to ensure the quality 
of this study.

Outcomes Measurements
The primary outcome was the change in the Pittsburgh 
Sleep Quality Index (PSQI) between the baseline and the 
end of treatment (week 8) results.15 The PSQI is a self- 
rating questionnaire resulting in a global score between 0 
and 21, which consists of 7 sub-scores (sleep quality, sleep 
onset latency, sleep duration, sleep efficiency, sleep dis-
turbances, daytime dysfunction and use of sleep 
medication).37 A PSQI global score >5 indicates a poor 
quality of sleep.29 PSQI were assessed before random 
assignment (baseline), during the treatment (week 4), at 
the end of treatment (week 8; primary time point), and 
during follow-up visits (week 12 and week 20).

Secondary outcomes were climacteric symptoms and 
quality of life measured by the Menopause Quality of Life 
(Men-QoL)38,39 scales at week 4, week 8 and at the post- 
treatment follow-up visits at week 12 and week 20; the 
sleep parameters recorded in the Actigraphy (included 
TST: total sleep time; SE: sleep efficacy; SA: sleep 
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awakenings; AA: average awakening; WASO: wake after 
sleep onset) at week 8; sleep disturbance measured by 
Insomnia Severity Index (ISI)40 at week 8; and anxiety 
and depression measured by Self-Rating Anxiety Scale 
(SAS)41 and Self-Rating Depression Scale (SDS)41,42 at 
week 8. At the end of treatment, participants were asked to 
assess which treatment they received (acupuncture group, 
simulated acupuncture treatment group, unsure).43

Any adverse events (AE) likely to be related to the 
acupuncture treatment were recorded. All AE were 
reported on the case report form (CRF) by independent 
assessors (HYY and PY).

Statistical Analysis
The sample size calculation was based on the change of 
PSQI scores. A systematic review15 shows that at least 
a 2.70-point difference in PSQI scores between acupunc-
ture and sham acupuncture has clinical significance. We 
expected that acupuncture would outperform the sham 
acupuncture by 3 points (80% power, 5% significance 
level, and 2-sided test). Considering a dropout rate of 
20%, a total of 84 participants were recruited.

An intention-to-treat approach44 was used and all ran-
domly assigned participants were analyzed. Continuous vari-
ables were described as mean (SD) or median (p25, p75) and 
categorical variables were described as frequency and percen-
tage. For baseline characteristics, continuous variables were 
examined by independent sample t-test or Wilcoxon rank-sum 
test, and categorical variables were compared by chi-square 
test, Fisher’s exact test or CMH chi-square test as appropriate.

The differences in group outcome measures of 
Actigraphy, ISI, SAS and SDS were evaluated by covar-
iance analysis, and PSQI and Men-QoL were assessed by 
the linear mixed effects model with the interaction of visit 
and group. We assessed the success of blinding by using 
the Bang Blinding Index.45 All statistical analyses were 
performed using SAS software (version 9.4), and P values 
less than 0.05 were considered significant.

Results
Figure 1 shows 106 participants were screened. Of the 22 
participants who were excluded, 5 declined to participate 
and 17 were not postmenopausal or in the menopausal 
transition, did not meet the inclusion criteria, or were 
using HT drugs. Of the 84 eligible participants enrolled 
and randomly assigned 42 participants were allocated to 
the acupuncture group and 42 participants to the sham 
acupuncture group. In the acupuncture group 2 women 

dropped out due to personal reasons. In the control 
group, 1 woman dropped out due to personal reasons. At 
the end of treatment, 40 participants in the acupuncture 
group and 41 participants in the sham acupuncture group 
had completed treatment. The missing data were imputed 
by LOCF method (Last observation carried forward).

Sociodemographic and clinical characteristics, risk fac-
tors for insomnia, and baseline outcomes were similar 
between the 2 groups (Table 1). A majority of participants 
had obtained a secondary school degree and were 
employed. The participants’ mean age was 52.5 years, 
the duration of insomnia was 39.7 months and very few 
of them had received Estazolam therapy for insomnia. On 
the Expectancy Questionnaire (administered before the 
first treatment), most women indicated that they believed 
their PMI would be improved by acupuncture.

On the primary outcome, the linear mixed effects 
model showed a significant interaction of visit and group 
(P< 0.001). The intention-to-treat (ITT) analyses at the end 
of treatment (week 8) showed a mean change from base-
line in PSQI of −3.76 and −1.38 in the acupuncture and 
sham acupuncture group, with an estimated difference of 
−2.38 (95% CI, −3.46 to −1.30; P <0.001; Table 2; Figure 
2). At week 4, there was no statistically significant differ-
ence between acupuncture group and sham acupuncture 
group: −0.95 (95% CI, −2.03 to 0.13; P =0.084). At 12- 
week and 20-week follow-up visits, there were statistically 
significant differences in the PSQI score between the 2 
groups −3.55 (95% CI, −4.63 to −2.47; P <0.001) and 
−3.64 (95% CI, −4.72 to −2.56; P <0.001), respectively. 
Effectively, the acupuncture group reported lower post 
treatment PSQI scores than the sham acupuncture group. 
The acupuncture group showed a greater reduction in 
PSQI score compared with the sham acupuncture group 
(−3.76 vs −1.38; P <0.001). Table 3 shows the 7 compo-
nents of PSQI. The aspects of Sleep Duration, Sleep 
Quality, Sleep Disturbance and Habitual Sleep Efficiency 
showed the significant difference between 2 groups.

Similar results were observed for Men-QoL dimen-
sions (Table 2). The acupuncture group reported lower 
scores than sham acupuncture group in Men-QoL vasomo-
tor and physical domains at week 8 during the final treat-
ment report, and at weeks 12 and 20 during follow-up 
visits: −1.22 (95% CI, −1.70 to −0.75; P <0.001), −1.27 
(95% CI, −1.72 to −0.82; P <0.001), −1.35 (95% CI, −1.76 
to −0.94; P <0.001) and −0.69 (95% CI, −1.09 to −0.30; 
P <0.001), −0.08 (95% CI, −1.12 to −0.849; P <0.001), 
−0.85 (95% CI, −1.18 to −0.53; P <0.001). Of note, at 
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week 4, there were no statistically significant differences 
between the acupuncture group and the sham acupuncture 
group: −0.43 (95% CI, −0.89 to 0.03; P=0.066) and −0.40 
(95% CI, −0.75 to 0.06; P=0.021). For psychosocial and 
sexual dimensions scores, there were no significant differ-
ences between groups at any time points (P > 0.05).

The results of actigraphy assessments are reported in 
Table 4. After treatment, there were a significantly higher 
TST (405.64 ± 61.19 vs 372.39 ± 47.84; P =0.007) and SE 

(81.14 ± 7.89 vs 76.61 ± 9.28; P =0.023) in the acupunc-
ture group than in the sham acupuncture group. There 
were significantly lower instances of AA (4.19 ± 1.59 vs 
5.35 ± 2.45; P =0.011) in the acupuncture group than the 
sham acupuncture group. However, no significant differ-
ences in the SA and WASO were noted between the 2 
groups (P > 0.05). Table 5 shows the estimated means and 
SD between the 2 groups for secondary outcomes of 
insomnia severity, anxiety, and depression. At the end of 

Figure 1 Study flow diagram.
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treatment (week 8), ISI and SAS scores were significantly 
lower in the acupuncture group than the sham acupuncture 
group (8.86 ± 3.88 vs 12.50±5.15; P <0.001) (44.98 ± 3.85 
vs 48.10 ± 6.04; P =0.007). There were 9 women in the 
acupuncture group and 10 women in the sham acupuncture 
group that used Estazolam for insomnia at baseline 
(Table 6). However, after treatment, 3 women in the acu-
puncture group stopped taking Estazolam and 1 woman in 
the sham acupuncture group began Estazolam therapy.

Based on the results of the Bang Blinding Index (Table 7), 
blinding was successful in the sham acupuncture group, but 
more participants in the acupuncture group correctly guessed 
their group placement. Adverse events are reported in 
Table 8. There were 2 women (1 bleeding and 1 pain) in 
the acupuncture group and 1 woman (pain) in the sham 
acupuncture group who reported adverse events. All adverse 
events were mild and all participants continued on to finish 
the trial.

Discussion
Previous studies have focused on the effect of acupuncture 
on vasomotor symptoms rather than insomnia. For PMI, 
there are 2 trials that reported the benefits of acupuncture 
and moxibustion, but the sample size used in these studies 
are small.25,46 Avis26 and Borud23 et al demonstrated that 
acupuncture could improve the PSQI score and prolong the 
night sleep time in patients with PMI. However, the patients 
enrolled in these studies were mainly postmenopausal 
women with vasomotor symptoms rather than insomnia. 
A previously published study reported that acupuncture can 
relieve the severity of insomnia over a short period of time.24 

Table 1 Baseline Characteristics of Participants, by Group

Characteristics Acupuncture 
Group (n=42)

Sham 
Acupuncture 
Group (n=42)

P

Mean age (SD), y 52.12(4.19) 53.07(3.81) 0.279

Occupational status, n (%) 0.609

Mental activity 7 (16.67) 4 (9.52)

Physical activities 23 (54.76) 24 (57.14)

Housewife 12 (28.57) 14 (33.33)

Educational qualification, 

n (%)

0.866

Master degree 2 (4.76) 3 (7.14)

University degree 21 (50.00) 18 (42.86)

Secondary school 18 (42.86) 20 (47.62)

Primary school 1 (2.38) 1 (2.38)

Duration of 

insomnia (IQR), m

39.19 (15.0, 57.0) 40.21 (16.0, 60.0) 0.616

Alcohol use, n (%) 0.494

Yes 2 (4.76) 0 (0.00)

No 40 (95.24) 42 (100.0)

Tea use, n (%) 0.533

Yes 5(11.90) 7(16.67)

No 37(88.10) 35(83.33)

Coffee use, n (%) 0.558

Yes 6(14.29) 8(19.05)

No 36(85.71) 34(80.95)

Estazolam use, n (%) 1.000

Yes 9(21.43) 10(23.81)

No 33(78.57) 32(76.19)

PSQI score (SD) 10.88(3.23) 10.64(3.53) 0.748

Men-QoL score (SD)

Vasomotor 4.15(1.66) 3.58(1.88) 0.164

Psychosocial 2.93(1.41) 3.41(1.39) 0.057

Physical 3.27(1.07) 3.41(1.36) 0.996

Sexual 4.46(1.62) 4.83(1.89) 0.335

ISI score (SD) 14.21(3.63) 13.79(4.01) 0.609

SAS score (SD) 46.43(4.45) 47.43(6.66) 0.791

SDS score (SD) 62.93(8.81) 62.93(4.50) 1.000

wActiSleep-BT related 

data (SD)

TST 388.27(52.71) 384.45(43.73) 0.900

SE 78.28(9.08) 78.96(8.77) 0.655

SA 23.11(7.43) 21.49(7.84) 0.177

AA 4.79(2.62) 4.98(2.28) 0.480

WASO 94.30(46.20) 109.57(45.17) 0.069

TCM syndrome, n (%) 0.826

Kidney yang and yin 

deficiency

12 (28.57) 12 (28.57)

Kidney yang deficiency 22 (52.38) 15 (35.71)

Kidney yin deficiency 8 (19.05) 15 (35.71)

(Continued)

Table 1 (Continued). 

Characteristics Acupuncture 
Group (n=42)

Sham 
Acupuncture 
Group (n=42)

P

Mean age (SD), y 52.12(4.19) 53.07(3.81) 0.279

Expectation of 

acupuncture, n (%)

0.135

Complete believe 10 (23.81) 15 (35.71)

Believe 26 (61.90) 24 (57.14)

Little believe 3 (7.14) 2 (4.76)

Suspect 3 (7.14) 1 (2.38)

Abbreviations: SD, standard deviation; PSQI, Pittsburgh Sleep Quality Index; Men- 
QoL, Menopause-specific Quality of Life; ISI, Insomnia Severity Index; SAS, Self- 
Rating Anxiety Scale; SDS, Self-Rating Depression Scale; TST, total sleep time; SE, 
sleep efficacy; SA, sleep awakenings; AA, average awakening; WASO, wake after 
sleep onset; TCM, traditional Chinese medicine.
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Our trial is the first study focus on the acupuncture for PMI 
in short- and long-term improvement of sleep quality.

In our semi-standardized, patient-blinded, rando-
mized, sham-controlled trial, the results showed that the 
8-week course of electroacupuncture was more effective 
than sham acupuncture for patients with PMI. Through 
analyzing 7 components of PSQI, our data suggest that 
electroacupuncture may also affect sleep quality in the 
following ways: prolonged Sleep Duration, improved 
Sleep Quality, fewer Sleep Disturbances and increased 
Habitual Sleep Efficiency. All these effects were again 
observed during the 20-week follow-up. This means elec-
troacupuncture not only provided short-term relief but 
also long-term relief lasting up to 3 months post 

treatment. While the Sleep Latency reduced at week 12 
and week 20, Use of Sleep Medication and Daytime 
Dysfunction showed no significant change in this trial. 
The wActiSleep-BT wireless sleep monitor showed the 
same outcomes in Sleep Efficacy and Total Sleep Time, 
and the reported Average Awakening reduced as well. 
The outcomes of PSQI and wActiSleep-BT wireless 
sleep monitor all proved the efficacy of electroacupunc-
ture treatment for PMI compared with sham acupuncture 
group. Patients in electroacupuncture group also had 
improvements in some menopausal symptoms (vasomo-
tor and physical domains) and anxiety. In addition, there 
were no severe adverse events during the trial. Our find-
ings are consistent with the short-term efficacy studies of 

Table 2 Changes from Baseline of PSQI and Men-QoL Outcomes at the End of Treatment (8-Week) and the 12-Week and the 20- 
Week Follow-Up Visits by Group

Outcome Acupuncture Group (n=42) Sham Acupuncture Group (n=42) Difference Between Groups (95% CI) P

Mean SD Mean SD

PSQI score

Week 4 −1.93 2.15 −0.98 2.28 −0.95 (−2.03~0.13) 0.084

Week 8 −3.76 2.41 −1.38 2.94 −2.38 (−3.46~-1.30) <0.001
Week 12 −4.24 2.83 −0.69 2.47 −3.55 (−4.63~-2.47) <0.001

Week 20 −4.40 3.00 −0.76 2.27 −3.64 (−4.72~-2.56) <0.001

Men- QoL score

Vasomotor

Week 4 −0.46 1.24 −0.03 0.82 −0.43 (−0.89~0.03) 0.066

Week 8 −1.13 1.18 0.10 1.00 −1.22 (−1.70~-0.75) <0.001
Week 12 −0.97 1.22 0.30 0.81 −1.27 (−1.72~-0.82) <0.001

Week 20 −1.15 1.15 0.20 0.66 −1.35 (−1.76~-0.94) <0.001

Psychosocial

Week 4 −0.32 0.82 −0.23 0.84 −0.09 (−0.45~0.27) 0.613

Week 8 −0.53 0.89 −0.33 1.09 −0.20 (−0.63~0.23) 0.365

Week 12 −0.47 0.81 −0.18 1.01 −0.29 (−0.69~0.11) 0.152
Week 20 −0.45 0.91 −0.10 0.94 −0.36 (−0.76~0.04) 0.081

Physical

Week 4 −0.62 0.86 −0.22 0.70 −0.40 (−0.75~-0.06) 0.021

Week 8 −0.84 0.93 −0.15 0.88 −0.69 (−1.09~-0.30) <0.001
Week 12 −0.78 0.79 0.02 0.66 −0.80 (−1.12~-0.49) <0.001

Week 20 −0.74 0.91 0.11 0.55 −0.85 (−1.18~-0.53) <0.001

Sexual

Week 4 0.03 0.87 −0.16 1.09 0.19 (−0.24~0.62) 0.377
Week 8 −0.13 1.14 −0.23 0.97 0.10 (−0.36~0.56) 0.682

Week 12 −0.10 1.21 0.04 0.95 −0.14 (−0.61~0.34) 0.571

Week 20 0.06 1.31 0.29 0.97 −0.23 (−0.74~0.26) 0.345

Abbreviations: SD, standard deviation; CI, confidence interval; PSQI, Pittsburgh Sleep Quality Index; Men-QoL, Menopause-specific Quality of Life.
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acupuncture for perimenopausal insomnia. However, our 
study also shows electroacupuncture treatment may 
improve the quality of sleep for perimenopausal insom-
nia patients for up to 3 months. This is strong evidence 
that other similar studies have not mentioned, indicating 
that electroacupuncture plays an important role in the 
management of perimenopausal insomnia in clinical 
practice. Furthermore, we found no evidence of an 
advantage of electroacupuncture over sham acupuncture 
on depression and the Men-QoL (psychosocial and sex-
ual domains).

It still remains unclear how electroacupuncture alle-
viates PMI. Acupuncture is believed to have a positive 
effect on restoring a normal sleep-wake cycle. It was 
shown that acupuncture improved sleep efficiency and 
total sleep time, reduced the number of awakenings after 
sleep, and reduced the length of the first stage (first 
stage of what?).24 Physiological hyperexcitability during 
insomnia was reflected in the degree of hyperactivity of 
sympathetic nerves (SNS) and hypothalamus-pituitary- 
adrenal axis (HPA). Evidence suggests that acupuncture 
reduces rostral ventrolateral medulla (RVLM)’s oxida-
tive stress and regulates sympathetic excitability, where 
the sympathetic nervous control center is located.47 

Meanwhile, electroacupuncture might regulate hypotha-
lamus pituitary adrenal axis hyperactivity by changing 
the micro RNA expression.48 Additionally, imaging stu-
dies have shown that the glucose metabolic rates of the 
thalamus, anterior cingulate cortex and medial prefrontal 
cortex in insomnia patients are higher than those of 

healthy people, which leads to greater productivity and 
heat generation in insomnia.49 Electroacupuncture at 
KI3 attenuates glucose metabolism in the hypothalamus 
and hypothalamus.50 This might reduce sympathetic sti-
mulation, which affects sleep status. For PMI patients, 
lower estradiol and higher luteinizing hormone levels 
are significantly involved. Acupuncture can improve 
levels of estradiol, follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) which stabilizes sex 
hormones,51 having the same effect as a hormone 
replacement.

Some limitations of this trial should be highlighted. 
The use of actigraphy monitors were not defined (1 to 
3 nights) due to the limited supply. We hoped this 
variation could be addressed by randomization 
(occurred in both groups) and data averaging. 
Secondly, this study did not pay attention to changes 
in female estrogen levels because most patients were 
unwilling to take blood tests. Thirdly, we included 
patients with the most common syndromes of kidney- 
yin deficiency and kidney-yang deficiency pattern in 
order to reach a satisfactory internal consistency of 
the participants. In the future, we will design more 
rigorous studies to prove the effectiveness of acupunc-
ture in the treatment of PMI with broader applications.

Conclusion
The findings suggest that electroacupuncture may be a safe 
and effective treatment for PMI and improving quality of 
sleep in patients with menopause and has long lasting effects.

Figure 2 Adjusted mean (95% CI) change from baseline in PSQI scores. 
Note: *P<0.05 vs sham acupuncture group.
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Table 3 Seven Components of PSQI Changes from Baseline to the End of Treatment (8-Week) and the 12-Week and the 20-Week 
Follow-Up Visits by Group

Outcome Acupuncture Group (n=42) Sham Acupuncture Group (n=42) Difference Between Groups (95% CI) P

Mean SD Mean SD

PSQI score

Sleep quality

Week 4 −0.46 0.67 −0.26 0.77 −0.20 (−0.50~0.10) 0.188

Week 8 −0.90 0.58 −0.38 0.79 −0.52 (−0.82~-0.22) <0.001

Week 12 −0.93 0.61 −0.26 0.73 −0.67 (−0.97~-0.36) <0.001
Week 20 −0.98 0.65 −0.17 0.70 −0.81 (−1.11~-0.51) <0.001

Sleep latency

Week 4 −0.15 0.79 −0.31 0.75 0.16 (−0.17~0.50) 0.337

Week 8 −0.49 0.81 −0.29 0.81 −0.20 (−0.54~0.13) 0.234
Week 12 −0.71 0.81 −0.17 0.82 −0.54 (−0.87~-0.21) 0.002

Week 20 −0.66 0.73 −0.14 0.75 −0.52 (−0.85~-0.18) 0.003

Sleep duration

Week 4 −0.39 0.59 −0.05 0.54 −0.34 (−0.62~-0.07) 0.015

Week 8 −0.78 0.69 −0.07 0.60 −0.71 (−0.98~-0.43) <0.001

Week 12 −0.78 0.76 0.12 0.55 −0.90 (−1.17~-0.62) <0.001
Week 20 −0.85 0.85 0.07 0.46 −0.92 (−1.20~-0.65) <0.001

Habitual sleep efficiency

Week 4 −0.59 1.14 −0.10 0.66 −0.49 (−0.90~-0.08) 0.019

Week 8 −1.07 1.01 −0.12 0.86 −0.95 (−1.36~-0.54) <0.001
Week 12 −1.05 1.07 −0.02 0.84 −1.03 (−1.43~-0.61) <0.001

Week 20 −1.05 1.12 −0.05 0.79 −1.00 (−1.41~-0.59) <0.001

Sleep disturbance

Week 4 −0.36 0.66 −0.12 0.59 −0.24 (−0.51~0.03) 0.085
Week 8 −0.50 0.63 −0.17 0.62 −0.33 (−0.60~-0.06) 0.016

Week 12 −0.50 0.67 −0.10 0.62 −0.40 (−0.68~-0.13) 0.004

Week 20 −0.52 0.63 −0.12 0.63 −0.40 (−0.68~-0.13) 0.004

Use of sleeping medication

Week 4 −0.05 0.22 −0.17 0.76 0.12 (−0.23~0.47) 0.504

Week 8 −0.05 0.62 −0.29 0.92 0.24 (−0.11~0.59) 0.182

Week 12 −0.12 1.04 −0.24 0.85 0.12 (−0.23~0.47) 0.504
Week 20 −0.14 0.90 −0.36 1.03 0.21 (−0.14~0.57) 0.230

Daytime dysfunction

Week 4 −0.17 0.49 −0.26 0.54 0.09 (−0.19~0.38) 0.511

Week 8 −0.24 0.62 −0.36 0.73 0.12 (−0.17~0.40) 0.411
Week 12 −0.43 0.70 −0.31 0.64 −0.12 (−0.40~0.17) 0.411

Week 20 −0.48 0.86 −0.29 0.67 −0.19 (−0.48~0.09) 0.189

Abbreviations: SD, standard deviation; CI, confidence interval; PSQI, Pittsburgh Sleep Quality Index.
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Table 4 Actigraphy Assessments at Baseline and the End of Treatment (Week 8) by Group

Outcome Acupuncture Group (n=42) Sham Acupuncture Group (n=42) Difference Between Groups (95% CI) P

Mean SD Mean SD

TST

Baseline 388.27 52.71 384.45 43.73 – 0.900
Week 8 405.64 61.19 372.39 47.84 28.80 (7.75~49.84) 0.007*

SE
Baseline 78.28 9.08 78.96 8.77 – 0.655

Week 8 81.14 7.89 76.61 9.28 5.16(2.00~8.32) 0.023*

SA

Baseline 23.11 7.43 21.49 7.84 – 0.177

Week 8 21.50 6.02 20.83 7.02 −0.95(−4.58~2.68) 0.639

AA

Baseline 4.79 2.62 4.98 2.28 – 0.480
Week 8 4.19 1.59 5.35 2.45 −0.97(−1.90~-0.05) 0.011*

WASO
Baseline 103.00 47.56 101.41 48.01 - 0.671

Week 8 94.30 46.20 109.57 45.17 −16.73(−34.50~1.03) 0.069

Note: *P<0.05. 
Abbreviations: SD, standard deviation; TST, total sleep time; SE, sleep efficacy; SA, sleep awakenings; AA, average awakening; WASO, wake after sleep onset.

Table 5 ISI, SAS and SDS Outcomes at Baseline and the End of Treatment (Week 8) by Group

Outcome Acupuncture Group (n=42) Sham Acupuncture Group (n=42) Difference Between Groups (95% CI) P

Mean SD Mean SD

ISI

Baseline 14.21 3.63 13.79 4.01 – 0.609
Week 8 8.86 3.88 12.50 5.15 −4.10(−5.61~-2.58) <0.001*

SAS
Baseline 46.43 4.45 47.43 6.66 - 0.791

Week 8 44.98 3.85 48.10 6.04 −2.07(−3.90~-0.24) 0.007*

SDS

Baseline 62.93 8.81 62.93 4.50 - 1.000
Week 8 62.38 5.49 63.57 5.23 −1.09(−3.74~1.55) 0.218

Note: *P<0.05. 
Abbreviations: SD, standard deviation; ISI, Insomnia Severity Index; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.

Table 6 Use of Estazolam for Insomnia, by Group, n (%)

Group Allocation Baseline (Yes) Baseline (No)

Follow-Up (Yes) Follow-Up (No) Follow-Up (Yes) Follow-Up (No)

Acupuncture (n = 42) 6(14.3) 3(7.1) 0(0) 33(78.6)
Sham acupuncture (n = 42) 10(23.8) 0(0) 1(2.4) 31(73.8)
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Abbreviations
PMI, perimenopausal insomnia; PSQI, Pittsburgh Sleep 
Quality Index; Men-QoL, Menopause Quality of Life; ISI, 
Insomnia Severity Index; SAS, Self-Rating Anxiety Scale; 
SDS, Self-Rating Depression Scale; TST, total sleep time; 
SE, sleep efficiency; AA, average awakenings; ChiCTR, 
Chinese Clinical Trial Registry; HRT, hormone replacement 
therapy; SSRIs, selective serotonin reuptake inhibitors; ICSD- 
3, International Classification of Sleep Disorders; PI, principal 
investigator; AE, adverse events; CRF, case report form; 
LOCF, Last observation carried forward; ITT, intention-to- 
treat; SNS, sympathetic nerves; HPA, hypothalamus-pituitary- 
adrenal axis; RVLM, reduced rostral ventrolateral medulla; 
FSH, follicle-stimulating hormone; LH, luteinizing hormone.
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