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Abstract: Comorbid depression and insomnia are ubiquitous mental complaints among women 
going through the perimenopausal stage of life and can result in major decline in quality of life. 
Antidepressive agents combined with/without hypnotics, and/or hormone therapy are currently the 
most common treatment for perimenopausal depression (PMD) and insomnia (PMI). Balancing the 
benefits of these pharmacotherapies against the risk of adverse events (AEs) is a difficult task for 
both clinicians and women. There has been a growing body of research regarding the utilization of 
acupuncture for treatment of PMD or PMI, whereas no studies of acupuncture for comorbid PMD 
and PMI have appeared. In this review, we summarize the clinical and preclinical evidence of 
acupuncture as a treatment for PMD or PMI, and then discuss the potential mechanisms involved 
and the role of acupuncture in helping women during this transition. Most clinical trials indicate 
that acupuncture ameliorates not only PMD/PMI but also climacteric symptoms with minimal 
AEs. It also regulates serum hormone levels. The reliability of trials is however limited due to 
methodological flaws in most studies. Rodent studies suggest that acupuncture prolongs total sleep 
time and reduces depression-like behavior in PMI and PMD models, respectively. These effects are 
possibly mediated through multiple mechanisms of action, including modulating sex hormones, 
neurotransmitters, hypothalamic-pituitary-adrenal axis/hypothalamic-pituitary-ovary axis, oxida-
tive stress, signaling pathways, and other cellular events. In conclusion, acupuncture is a promising 
therapeutic strategy for comorbid depression and insomnia during perimenopause. Neuroendocrine 
modulation is likely to play a major role in mediating those effects. High-quality trials are required 
to further validate acupuncture’s effectiveness. 
Keywords: acupuncture, perimenopause, insomnia, depression, comorbid, mechanisms

Background
Perimenopause is a universal phenomenon that marks a mid-life transition from 
fertility to infertility in women’s lives.1 It is a stage during which women are 
particularly vulnerable to the onset of depression,2–4 even without any previous 
history of depressive disorders.2 A large quantity of studies also link both insomnia 
and vasomotor symptoms (hot flushes and night sweating) to perimenopausal 
depression (PMD),3,5,6 while insomnia is correlated more strongly and consistently 
with depression than vasomotor symptoms are.7–9 The prevalence of comorbid 
depression and insomnia in perimenopause is approximately 31.5%.9

The Comorbidity of Perimenopausal Insomnia and 
Depression is More Than a “Domino” Effect
The interaction between depression and insomnia, and its contribution to psychosomatic 
impairments, is clear.10 In comparison to women without sleep disturbances, women 
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with sleep disturbance are 10 times more likely to experience 
depression; and women with depression are more vulnerable 
to insomnia, particularly waking during the night and having 
difficulty falling asleep again.11,12 In various insomnia pat-
terns, depression is highly associated with difficulty falling 
asleep and waking up earlier than desired.10 Women in the 
menopausal transition are at increased risk for sleep-disor-
dered breathing, which can also contribute to both depressed 
mood and poor sleep.3 In light of the actigraphy data, perime-
nopausal insomniacs with comorbid depression show longer 
sleep onset latency, shorter sleep duration, and lower sleep 
efficiency (but not number of awakenings or wakefulness after 
sleep onset), in comparison to women with insomnia only.10 

Depression and insomnia are not only a mental burden for 
perimenopausal women but they also increase the difficulty of 
treating menopause-related somatic issues such as cardiovas-
cular disease and osteoporosis.13 Anticipation of symptom 
self-healing might be futile as untreated PMD can increase 
medical morbidity after menopause, including risks of endo-
crine and cardiovascular disease.14

It is challenging to find an established theoretical basis 
for interpreting intertwined phenomenon of insomnia and 
depression as women transit menopause, although the two 
are commonly co-encountered.4,11 Two kinds of “domino” 
theory are sometimes asserted to partially explain this 
bidirectionality, or even link this bidirectionality to vaso-
motor symptoms: 1) PMD due to climacteric vasomotor 
symptoms or other psychosocial risk factors decreases 
sleep quality and quantity and 2) frequent night hot flushes 
may be tied to disrupted sleep patterns, and in turn, trigger 
the development of depressive symptoms.4,5 The compli-
cated interrelationships between these three symptoms 
(depression, insomnia, and vasomotor complaints), how-
ever, may far exceed the “domino” explanation, because 
not all women with hot flushes develop depression, insom-
nia, or both; and many perimenopausal women suffer from 
depression and/or insomnia in the absence of hot flushes.10

Current Management Strategies for 
Comorbid Depression and Insomnia 
During Perimenopause
It is imperative for women in mid-life to find effective 
strategies to manage comorbid depression and insomnia, 
and maximize their well-being. Because of the co-occurrence 
or overlap, interdependent and interactional relationship,6,15 

management of insomnia is also recommended as part of 
treatment for PMD, in “Guidelines for the Evaluation and 

Treatment of Perimenopausal Depression” issued by the 
Board of Trustees for The North American Menopause 
Society (NAMS) and Mood Disorders Task Force of the 
National Network of Depression Centers (NNDC).6 

According to NAMS and NNDC, antidepressants and cog-
nitive behavioral therapy (CBT) are the front-line antidepres-
sant treatments for PMD.6 However, antidepressant 
medications have some relatively minor adverse events 
(AEs) that include but are not limited to dryness of mouth, 
digestive upsets, drowsiness, and fatigue, and some more 
major AEs such as rapid weight gain and sexual 
dysfunction.5,16–18 Similarly, sedatives and hypnotics have 
side effects that patients may find uncomfortable19 and are 
not recommended for longer term treatment of insomnia. 
CBT is highly recommended for the treatment of both 
depression and insomnia, but an impediment to its wider 
utilization is a lack of suitably trained psychologists.20 

Hormone replacement therapy (HRT) can be an effective 
treatment for perimenopausal syndrome, while it is not 
FDA-approved to treat perimenopausal mood disturbance.6

Complementary and alternative medicine (CAM) has 
many proponents and supporters3 and has been sought to 
treat depression16 and insomnia19 associated with perimeno-
pause. As previously reported, during peri- to post-meno-
pause up to 50% of the women worldwide seek assistance 
from CAM approaches, including herbal medicine, yoga, 
massage therapy, dietotherapy, as well as acupuncture for 
symptomatic relief.3,21 Acupuncture has a long tradition of 
usage for the treatment of various menopause-related symp-
toms, including PMI and PMD, dating back thousands of 
years.22 Its clinical efficacy has been investigated for natural 
menopause and chemical-/surgery-induced menopause.22 It 
has also been reported that menopausal women sustaining 
insomnia as a major complaint tend to select CAM 
approaches, particularly body therapies, as their first choice 
of remedy.23,24 A menopausal epidemiological study carried 
out in the US indicated that in women who primarily used 
alternative therapies including acupuncture to manage meno-
pause-related depression, 1.0% were completely symptom 
free, 84.6% made symptoms get a little to a lot better, 
12.5% showed no change in symptoms, and 1.9% reported 
the worsening of symptoms, which was slightly less effective 
than the conditions in women who primarily used anti- 
depressive or anti-anxiety agents for menopause-related 
depression (5.6% were completely symptom free, 88.6% 
made symptoms get a little to a lot better, 3.9% showed no 
change in symptoms, and 1.9% reported the worsening of 
symptoms).25 However, due to the limited evidence and 
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uncertainty about its effectiveness and mechanism of action 
in physiological terms, acupuncture is still striving for gen-
eral scientific recognition and support.

This review aims to summarize and assess existing 
clinical and preclinical evidence of acupuncture as a treat-
ment for perimenopausal insomnia and depression, as well 
as discuss the potential mechanisms involved. We aim to 
provide an evidence-base for decision-making for clinical 
practitioners to recommend (or for perimenopausal to 
women select) acupuncture as a potential therapy.

Effects and Safety of Acupuncture 
on Depression and Insomnia
Acupuncture is one of the simplest, popular, and safest CAM 
procedures.19,26,27 It is derived from Traditional Chinese 
Medicine (TCM) and has a history of use in medicine of at 
least 4000 years under the influence of oriental philosophical 
theories.28 It is a clinical treatment modality in which targeted 
proposed specific locations of the body, the acupuncture points 
(also called acupoints) have thin, solid, metallic needles 
inserted deeply for therapeutic purposes. The therapeutic effi-
cacy is more effectively manifested when the pierced needles 
are manipulated manually with slight rotation (back-and-forth 
motion) and/or pistoned (up-and-down motion) or other com-
plex combinations (manual acupuncture, MA), or are stimu-
lated by the electric current via an impulse generator (electro- 
acupuncture, EA).27–30 As illustrated in neuroimaging reports, 
acupuncture can cause a wide array of central nervous system 
(CNS) responses involving the hippocampus, amygdala, cer-
ebellum, hypothalamus, and other limbic structures.31 

Dysfunction or disorder in these cerebral regions has been 
previously implicated in the development of depression32,33 

and/or insomnia.34,35 Both clinical and basic studies indicate 
these two forms of acupuncture (MA and EA) are different 
with regard to outcomes and underlying physiological 
mechanisms, it is however difficult to conclude which one is 
more efficacious.29 Furthermore, patterns of usage of MA or 
EA usually vary by condition treated, stimulus demand, and/or 
acupuncturist preference.29

Patients are attracted to acupuncture in part by its reputa-
tion for being low-risk. Several prospective surveys with 
large sample sizes have suggested that acupuncture-related 
AEs mainly involve minor local reactions at the site of 
needling, such as bruising, pain, or minor bleeding, and the 
incidence of these events is generally very low (no more than 
3%).36,37 No serious AEs requiring hospital visits or resulting 
in permanent disability or death have been reported from 

acupuncture.36,37 Twelve prospective studies involving sev-
eral Asian and European countries validated that the inci-
dence of the acupuncture-related serious AEs (ie, life 
threatening, hospital admission required or prolongation of 
existing hospital stay, persistent or significant disability or 
incapacity, death, etc) was estimated to be 0.55 per 10,000 
patients, and 0.05 per 10,000 treatment sessions.32,38 Given 
its non-pharmacological basis, acupuncture also obviates the 
concerns with respect to toxicity and AEs that commonly 
occur when using hypnotics/sedatives, such as hangover, 
tolerance, increased alertness, and even endocrinological, 
hematological or cardiovascular events,39 and concerns 
regarding common side effects of contemporary antidepres-
sive agents, such as dry mouth, cardiovascular/gastrointest-
inal side effects, seizure, bleeding, sexual dysfunction, 
weight gain, and even suicidality.40 Acupuncture also does 
not increase the metabolic burden of the liver and kidney. It is 
thus a potentially safe, promising and attractive remedy in the 
management of comorbid depression and insomnia asso-
ciated with perimenopause. But, the question remains as to 
whether it is really effective?

As of March 2019, there were at least 31 systematic 
reviews and/or meta-analyses (SRs/MAs) regarding acu-
puncture treatment for depression.41 As of September 2018, 
there were at least 34 SRs/MAs regarding acupuncture treat-
ment for insomnia.30 Although the included primary rando-
mized controlled trials (RCTs) are less than well-powered 
and have some methodological flaws, the available evidence 
is in favor of acupuncture’s effectiveness and safety, and 
supports it as a monotherapy or adjuvant therapy for patients 
with depression or insomnia, particularly those who are 
intolerant to Western medications.30,41 In China, acupuncture 
has even been added as a routine remedy in the latest 
Guidelines for the Diagnosis and Treatment of Insomnia 
formulated by the Chinese Sleep Research Society 
(CSRS).30 The clinical guidelines issued by the Canadian 
Network for Mood and Anxiety Treatments (CANMAT) 
Depression Work Group recommended acupuncture as a 
third-line treatment with “Level 2 Evidence” for the adjunc-
tive treatment of mild-to-moderate depression.41,42

How is Acupuncture for 
Perimenopausal Depression and 
Insomnia Conceptualised in TCM
TCM looks upon human life as a holistic, dynamic, spiri-
tual, and functional unity, and the development of disease 
mainly as the result of a disordered state of the human 
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functional balance (imbalance in the forces between Yin 
and Yang).26,28,43 Therefore, the basic protocol of prevent-
ing and/or treating disease in TCM is to restore the imbal-
ance state and achieve Yin-Yang harmony via various 
remedies (eg, herbal medicine, acupuncture, moxibustion, 
Tui-na, etc) depending upon the individual and the 
malady.26,28,43

In clinical setting, acupuncture is ubiquitously applied 
based on the basic theory of TCM, which emphasizes the 
concept of “syndrome pattern”.44 “Treatment based on 
Syndrome Differentiation” is the essential principle of TCM. 
That is, patients are classified into different TCM syndrome 
patterns according to their clinical symptoms and signs, and 
then corresponding treatments, including acupuncture, are 
prescribed.44,45 According to the concept and theory of TCM 
gynecology, all perimenopausal diseases and disorders includ-
ing PMI/PMD can be classified into the main category of 
“Juejing-Qianhou-Zhuzheng” (绝经前后诸症, meaning 
“symptoms and signs associated with perimenopause”, 
which is similar to “perimenopausal syndrome” in Western 
medicine) for treatment.46 In light of different symptoms, 
patients with PMI/PMD are generally further divided into 
different syndrome patterns within the scope of perimenopau-
sal syndrome, and then receive corresponding TCM therapies. 
This strategy is the embodiment and process of “Treatment 
based on Syndrome Differentiation”. PMI/PMD is usually 
classified into different syndrome patterns in different pub-
lished studies.47,48 Based on bibliometric analysis,47,48 we 
listed the top six syndromes of each of these two disorders 
and the proportion of patients in each pattern, respectively (see 
Table 1; organs in the syndrome pattern correspond to the 
TCM understanding). It is interesting to identify that in three 
out of nine patterns, PMI and PMD overlap. The pattern with 
the highest proportion of patients in both conditions is consis-
tent, that is, the pattern of “depression of Liver and deficiency 
of kidney”. Given that TCM prescriptions (eg, acupuncture, 
herbal medicine, etc) are highly dependent on patterns, estab-
lishing standardized pattern classifications of PMI/PMD is 
essential for research and improved clinical practice.

Despite a lack of standardized pattern classification, 
perimenopausal symptoms including PMI/PMD are closely 
related to liver and kidney in TCM clinical practice.47,49 

Hence, herbal medicines (or acupoints) associated with 
regulating liver (or Liver Meridian of Foot-Jueyin) and 
kidney (or Kidney Meridian of Foot-Shaoyin) are often 
selected for treating depression and insomnia associated 
with perimenopause.47,49 Smoothing liver (smooths liver 
and regulates Qi) and nourishing kidney (nourishes kidney 

and enriches essence) are regarded as the general principles 
for perimenopausal disorders.47,49

Evidence from Clinical Trials
Does the existing clinical evidence support acupuncture 
as a safe and effective therapy for comorbid PMI and 
PMD, and is the evidence reliable? To answer this ques-
tion, a comprehensive literature search with no restric-
tions for research types was carried out. Unfortunately, 
no RCTs, cohort studies or case studies within this theme 
were retrieved, reflecting a significant research and prac-
tice gap. Our team thereby is currently carrying out an 
RCT focusing on this theme. This trial has been regis-
tered in the Chinese Clinical Trial Registry (No. 
ChiCTR2100043054), and the results are expected to be 
published in 2022. However, we retrieved many RCTs 
and some SRs/MAs focusing on acupuncture treatment 
for PMD alone or PMI alone. Those SRs/MAs involved 
several modified modalities of acupuncture for which 
mechanisms of action differ from those for MA/EA and 
were not discussed in this review; therefore, only eligible 
original RCTs in those SRs/MAs were extracted.

Our team has published two SRs/MAs19,50 within 
related fields (15 RCTs in SR/MA of PMI; 25 RCTs in 
SR/MA of PMD) where we covered our retrieval strategy 
in detail (retrieval in 2020), as well as our quality evalua-
tion and interpretation of the evidence. Based on updated 
retrieval (July 2021), we have included more RCTs 
recently published (22 RCTs of PMI; 25 RCTs of PMD). 
The critical information and major findings of each RCT 
were extracted and summarized in Table 2. The results of 
meta-analyses cited from our SRs/MAs are displayed in 
Table 3, and detailed analysis process can be referred to in 
our published articles.19,50 Given that this review is not an 
SR, a narrative summary on the findings followed by 
comments on the methodology and implications for future 
research of these studies is provided. We expect that these 
summaries will help clinicians and policymakers judge the 
role of acupuncture, and its potential and feasibility for the 
management of depression and insomnia associated with 
perimenopause.

Effectiveness and Efficacy of Acupuncture 
for PMI and PMD
We classified the retrieved RCTs into two categories: 
acupuncture as an independent or as an adjuvant to stan-
dard care in the management of PMI/PMD.
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In the first category, six RCTs confirmed significant 
improvements acupuncture produced on sleep duration 
and quality51–54 as well as depressed mood,55,56 when 
compared with waitlist or placebo controls. Thirteen 
RCTs compared the effects between acupuncture and var-
ious hypnotics including Estazolam, Alprazolam, and 
Eszopiclone.49,57–68 All these studies reported that acu-
puncture reduced global scores of Pittsburgh Sleep 
Quality Index (PSQI)/Athens Insomnia Scale (AIS) more 
effectively than hypnotics, except for two trials58,61 that 
reported the sleep-promoting effects between the two 
therapies were equivalent. Twelve out of these 13 trials 
employed the PSQI as an outcome measure, and the results 
of meta-analysis favored acupuncture [MD = −2.24, 95% 
CI (−3.13, −1.36), p< 0.01]. Twenty-one RCTs compared 
the effects between acupuncture and antidepressants 
including escitalopram, fluoxetine, and deanxit,56,69–84 or 
the effects between acupuncture and antidepressants com-
bined with HRT.85–88 All trials adopted the Hamilton 
Depression Scale (HAMD) as an outcome measure. The 
results of meta-analysis favored acupuncture in reducing 
the HAMD global scores [SMD= −0.54, 95% CI (−0.91, 
−0.16), p< 0.01]. Some of these RCTs also reported that 
the effects of acupuncture remained no weaker than those 
of Western medications at 2-, 4-, and 12-week follow-ups, 
suggesting an intermediate- to long-term antidepressive 
efficacy of acupuncture (Table 3).

In the second category, the meta-analysis pooled the 
effects of four RCTs89–92 and supported a better effect of 
acupuncture combined with hypnotics in reducing PSQI 
global score, in comparison with hypnotics alone [MD = 
−2.80, 95% CI (−4.23, −1.37), p < 0.01]. Two RCTs93,94 

indicated that acupuncture combined with antidepressants 
produced lower HAMD scores than antidepressants alone. 
Although another RCT95 found no statistically significant 
differences in HAMD scores between the two therapies at 
post-treatment, the clinical effectiveness rate (calculated 
based on the HAMD reduction rate) favored the combina-
tion therapy (acupuncture + Paroxetine 90.91% vs 
Paroxetine alone 78.00%). The meta-analysis based on 
these three RCTs favored the combination therapy in redu-
cing HAMD global scores as well [SMD = −0.82, 95% CI 
(−1.07, −0.58), p < 0.01] (Table 3).

Safety of Acupuncture for PMI and PMD
The incidence of AEs associated with each intervention in 
the included RCTs is summarized in Appendix 1 (in order 
of highest % for acupuncture). Consistent with the Ta
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previous studies that acupuncture is safe to manipulate,-
36,37 there appears to be few risks associated with utilizing 
acupuncture in the management of PMI/PMD as the AEs 
caused by acupuncture were minimal and very mild. 
Hematoma (7.72%), the most frequent complaint, usually 
faded within a few days.19,50 The incidence of other acu-
puncture-related AEs was less than 4%, with the exception 
of sweating (6.76%). The latter however is likely to be 
related to menopause rather than acupuncture as this is a 
common symptom for perimenopausal women.13,96 The 
incidence and severity of AEs associated with psychotro-
pic agents (hypnotics or antidepressants) far exceeded 
those of acupuncture. The most common of these were 
daytime sleepiness and/or fatigue (29.38%), breast tender-
ness (22%) and night-time sleep disturbance (18.18%). 
These findings are noteworthy given the problem of 
PMI/PMD and suggest that some of these treatments 
may exacerbate rather than alleviate the symptoms. Only 
one RCT97 used HRT alone as a control but still identified 
at least three types of AEs.

These findings are highly supportive of the use of 
acupuncture as a therapeutic strategy in PMI and/or 
PMD. The data suggest that it does not matter whether 
the therapeutic effect of acupuncture is better or only 
equivalent to that of HRT and/or hypnotics/antidepres-
sants, acupuncture can be supported as a front-line, first- 
choice therapeutic because of its exemplary safety profile.

Implications for Clinical Practice
This section discusses the meaningfulness and feasibility of 
acupuncture for PMI and PMD. In addition to improving 
sleep or depression outcomes, acupuncture also showed posi-
tive effects on indices of climacteric symptoms (ie, 
Kupperman Index, Menopause Rating Scale, etc), quality of 
life in menopause (ie, Menopause-Specific Quality of Life, 
World Health Organization’s quality of life scale-brief form 
questionnaire, etc), and/or anxiety symptoms (ie, Hamilton 
Anxiety Scale, etc). (Tables 2 and 3) These findings suggest 
that women with PMI/PMD as their chief complaint benefited 
from acupuncture in a broad range of signs and symptoms 
associated with life change. This finding is consistent with the 
“holistic medicine” concept highlighted in the TCM, which 
views the body as a complete entirety.43,44,98 “Healthy” in 
TCM does not simply mean “disease free”; it means that all 
Zang and Fu (organs), meridians and collaterals are working 
in harmony, and the flow of Qi, blood and body fluids is at 
ease, and emotions and spiritual state are in balance.26,28,43 In 
terms of TCM theory, a diseased condition is not only a 

problem in a local part of the body but a local reflection of 
disharmony of the entire body.43,44 Hence, TCM therapies 
generally address a diseased condition (condition with an 
imbalance between Yin and Yang) by regulating and mobiliz-
ing the entire body rather than just regulating a single factor 
(one symptom or one part/organ of the body).43,44,98 As 
suggested, any potential climacteric condition (eg, nocturnal 
hot flushes, chronic pain, neuropsychiatric problems, etc) that 
may adversely affect sleep and/or mood should be considered 
when menopausal women seek medical advice.23 This cir-
cumstance is in line with the “holistic medicine” theory of 
TCM, which makes acupuncture more worthy of being 
recommended.

Limited evidence suggests acupuncture is likely to have 
an add-on effect to hypnotic and/or antidepressive drugs. 
However, in seven trials focusing on acupuncture combined 
with standard care, only one study95 reported the AEs; no 
trials included follow-up (Tables 2 and 3). Consequently, the 
safety and long-term effects of this integrative remedy is still 
less well understood. Consumers who are not familiar with 
acupuncture may not be willing to give up drug-based med-
icines immediately.19 Whether reduced use of conventional 
drugs can be made up by the addition of acupuncture is a 
topic with important clinical significance because reduction 
of dosage in conventional drugs means fewer risks of side 
effects. Likewise, this add-on effect of acupuncture is also of 
importance in personalized medicine. Given the efficacy for 
all therapies may be hampered by the fact that women 
respond differently to each, acupuncture is ideal to be recom-
mended as the first therapy in a layered approach, so that if 
acupuncture is ineffective then lower dose Western medica-
tion (eg, HRT, psychotropic agents, etc) could be tried in 
combination with the acupuncture prior to direct usage of 
pharmacotherapy or higher dose of pharmacotherapy. This 
treatment strategy may be particularly suitable for those 
women with PMI/PMD who are intolerant of drugs.

Acupoint selection is one of the decisive factors affecting 
the clinical effectiveness of acupuncture.99 As illustrated in 
Table 2, the three most commonly used acupoints for PMI 
were Sanyinjiao (SP6), Baihui (GV20), and Shenmen (HT7), 
while the three most commonly used acupoints for PMD 
were GV20, SP6, and Yintang (EX-HN3). According to 
“Indications of Acupuncture Points [GB/T 30233–2013]” 
(National Standard of People’s Republic of China, 2013 
Version),100 GV20, HT7, and EX-HN3 are classic acupoints 
for the treatment of psychiatric and psychological disorders. 
SP6 is the preferred acupoint for gynaecological disorders, 
and together with HT7, it promotes sleep. Based on TCM 
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syndrome patterns, for any deficient patterns, the Back-shu 
are used as these acupoints where the Qi of the internal 
organs is accumulated, and are used to strengthen the corre-
sponding organs.100 Ganshu (BL18), the Back-shu of liver, as 
well as Shenshu (BL23), the Back-shu of kidney, were 
selected in many trials (Table 2), which is consistent with 
the aforementioned findings that smoothing liver and nour-
ishing kidney is the general principle for all perimenopausal 
disorders. In treating comorbid PMI and PMD, practitioners 
are hence recommended to select Back-shu of liver and 
kidney, and/or acupoints of Liver Meridian of Foot-Jueyin 
and Kidney Meridian of Foot-Shaoyin, in addition to the 
classical acupoints utilized for mental disease/disorders. 
Both MA and EA showed significant clinical benefits for 
PMI/PMD (Table 2). However, no study has compared MA 
with EA. The differences in clinical effects and underlying 
mechanisms of MA and EA should be explored in future 
clinical trials and animal studies.

Our comprehensive retrieval of literature failed to iden-
tify any RCT carried outside of China, reflecting the extre-
mely inadequate awareness and attention paid to acupuncture 
in PMI/PMD management among Western researchers, 
despite well-documented evidence supporting the growing 
widespread use of CAM therapy for psychiatric complaints 
among Western populations.23,101 Meanwhile, some surveys 
alluded that most Western women may also underestimate 
the value and role of acupuncture as a management strategy 
for PMI and/or PMD. As reported, only 4.8% women in 
Australia have visited an acupuncturist due to menopausal 
symptoms;102 In the UK, 6.4% climacteric women utilize 
aromatherapy, reflexology, or acupuncture to reduce 
symptoms.103 This review thereby is expected to evoke 
awareness of the potential of acupuncture among both peri-
menopausal women and clinicians working in this field (ie, 
gynaecologists, psychiatrists, and naturopaths) in Western 
countries. Given all the participants in the included RCTs 
were Chinese women, generalizing the currently optimistic 
results to women of other races requires some further 
evidence.104 According to the differences in awareness, per-
ception, and tolerance of acupuncture between Westerners 
and Chinese, limited modification to the nature acupuncture 
prescription/protocol summarized in published Chinese stu-
dies may also enhance the acceptance and applicability of 
acupuncture among Western perimenopausal women.

Another issue that has not yet been addressed is whether 
interventions can be provided during pre-menopause to pre-
vent or reduce the occurrence of PMI and/or PMD. Women 
with a history of depression105 or experiencing stressful 

events6 at pre-menopause are at high risk for PMD. Women 
with a history of severe premenstrual syndrome and/or psy-
chological disturbances may benefit from preventive treat-
ments for reducing the likelihood of PMI or ameliorating the 
symptoms.10 These women may be a target group for pre-
ventive acupuncture (also called “acupuncture pre-treat-
ment”), which is in line with the idea of “preventive 
treatment of disease” (治未病, prevent individuals from 
being trapped by diseases) in TCM theory.44 Despite the 
lack of direct evidence, acupuncture pre-treatment may 
have positive preventive effects for perimenopausal symp-
toms. Most research in this area has been based on animal 
models. Acupuncture pre-treatment was observed to reduce 
oxidative stress levels,106,107 inhibit the hyperactivity of 
hypothalamic-pituitary-ovary (HPO) axis,106 as well as reg-
ulate the inflammatory response and disorders of the immune 
system108 in either ageing female rats or rats that were 
ovariectomized to mimic menopause. Li et al reported that 
EA pre-treatment (EA was provided 10 days before chronic 
stress) effectively prevented the depression-like behavior of 
rats after undergoing chronic unpredicted mild stress 
(CUMS).109

Implications for Research
The data from the few clinical trials discussed here 
appears to be promising, it is however too early to draw 
any definitive conclusions. Many RCTs have missing com-
ponents in their methodology, which dilutes and weakens 
the quality of evidence, and may hinder the development 
of acupuncture as a form of evidence-based healthcare for 
comorbid depression and insomnia during perimenopause.

We have summarized the common deficiencies among 
these RCTs and listed the potential negative consequences 
in Table 4. Detailed assessment and analysis on quality of 
evidence is described in our published SRs/MAs.19,50 As 
reported, poor-quality acupuncture studies usually show a 
higher proportion of positive results than high-quality 
studies.104 Well-designed trials with robust methodology 
and high-quality reporting quality are warranted in future 
research.

Underlying Mechanisms of 
Acupuncture’s Effects Against 
Depression and Insomnia During 
Perimenopause
It is challenging to explore the mechanisms underlying the 
effects of acupuncture on depression and insomnia during 
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the transition to menopause in only RCTs. To enhance our 
understanding, investigation via animal studies is a valu-
able option. Together with clinical findings, animal studies 
can shed light on the mechanisms of action of acupuncture 
(Figure 1) as well as give an insight into the direction of 
further research. Findings of animal studies are summar-
ized in Table 5.

Modulation of Reproductive Hormones 
and Their Receptors
The established association between fluctuating hormonal 
milieu and sleep as well as mood is one explanation for the 
development of insomnia and/or depression during 
perimenopause.2–4,13,110 The endocrine system is regarded as 
one of the principal intrinsic factors affecting women’s sleep 
and mood during their reproductive life span.1,14,96 As estrogen 
is involved in the regulation and stabilization of the circadian 
rhythm system, its physiological fluctuation as well as a 
decreased sensitivity to estrogens in the hypothalamus during 
perimenopause contributes to circadian rhythm disturbances, 
and possibly the subsequent development of PMI.4 Woods et al 
investigated 286 women approaching menopause by 

establishing a mixed effects model, and found that in addition 
to age, crucial factors influencing sleep included the usage of 
exogenous hormones and women’s endogenous reproductive 
hormone levels.111 The former can be used to explain the 
improvement that HRT produces in terms of PMI; and the 
latter may be a pathway to understand the possible mechanism 
underlying the benefits of acupuncture. That is, acupuncture 
moderates estrogen level in perimenopausal women as shown 
in Table 2. Likewise, the changing hormonal milieu also con-
tributes to the depressive symptoms in women who are in 
menopausal transition.112 Some longitudinal analyses have 
suggested the correlation between reproductive hormones 
[eg, estradiol (E2), follicle-stimulating hormone (FSH), lutei-
nizing hormone (LH), etc] levels and sleep disturbances1 or 
depressive symptoms112 in perimenopause. Increased FSH 
levels are correlated with trouble staying asleep, while 
decreased E2 levels are correlated with both difficulty in falling 
and staying asleep.1 A strong linkage between frequent noc-
turnal awakenings and altered sex hormone levels (increments 
in FSH, and decrements in E2 and estrone) were reported in 
both the Study of Women’s Health Across the Nation (SWAN) 
and the Seattle Midlife Women’s Health Study (SMWHS).10 

Table 4 Common Defects of Study Design and Reporting Quality Among Current RCTs

Items Limitations Potential Negative Consequences

Study 

design

Lack of appropriate sample size estimation Diminishment of credibility of the results; reduction in likelihood of 

finding an effect of the treatment

Lack of sham-/placebo- acupuncture as parallel control in trials comparing 

acupuncture with Western medications

Potential bias and uncertainty on the placebo effects of acupuncture

Without appropriate statistics (ie intention-to-treat analysis, etc) for data of 

those withdrawal/dropout patients

Increased risk of an overestimation/underestimation of the efficacy of 

acupuncture or Western medications

Lack of follow-ups Unable to evaluate medium- and long- term effects/safety of acupuncture

Objective indices (ie, polysomnography, actigraphy, etc) is seldom used in PMI 

studies

(i) Unable to understand the effects of acupuncture on sleep architecture 

(ii) A biased judgement or even a question on acupuncture’s real efficacy 

due to a mismatch between the subjective and objective sleep-wake 

duration

No discussion of the effects of acupuncture responding to specific/each TCM 

syndrome pattern (all TCM syndrome patterns are mixed for efficacy 

assessment)

Difficult to judge the real therapeutic effect of acupuncture

Reporting 

quality

Lack of reports on if or how allocation concealment and blinding of patients/ 

outcome assessments are performed

Inadequate blinding is associated with an exaggeration of the estimated 

efficacy

Lack of description and in-depth analysis of the specific causes of withdrawal/ 

dropout

Unable to understand patient’s compliance and acceptance of 

acupuncture, placebo or Western medications

Protocols and/or registration Information are not always available Greatly weakens the reliability of the evidence

Incomplete descriptions of needling details and/or treatment regimen, as well 

as acupuncturists’ background

(i) Poor reproducibility of the trial results 

(ii) Hinder the clinical promotion of effective acupuncture prescription
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The alteration of reproductive hormone levels due to ovarian 
aging also contributes to vasomotor symptoms via at least three 
pathways: 1) slight increases in core body temperature; 2) 
altered thermal threshold/resetting and narrowing of the ther-
moregulatory system; and 3) a decreased thermoneutral zone 
in the brain.13,110 The latter two alterations can reduce 
women’s ability to tolerate nocturnal hot flushes and subse-
quently cause sleep disruption.110 An interesting finding is the 
inconsistent results in the links between different sleep indexes 
and FSH. Data from SWAN showed a relationship between the 
increased FSH over time and more slow wave sleep (SWS) 
recorded by polysomnography (PSG), which contrasts with 
findings correlating hormone fluctuation with subjective sleep 
indexes.10 Among women with PMI, Fu et al also observed 
that acupuncture induced reductions in both wake after sleep 
onset (WASO) and arousal index (ArI),51 which were nega-
tively correlated with E2 levels but positively correlated with 
FSH.113 Estrogen is a mood-elevator as well, and its effect on 
emotional functions is partly mediated by the amygdala and 
hypothalamus.114 New onset of PMD was strikingly associated 

with increased FSH and LH levels.112 Decreasing E2 levels 
that occur approaching menopause are weakly linked to more 
depressive symptoms.115 Exogenous estrogen (in the form of 
E2) has also been shown to be related to the reduction of 
PMD.114 Among women without a history of depression, 
high variability in levels of FSH, LH, and E2 is linked to 
increased prevalence of PMD.3

Many clinical and animal studies cited in this review have 
confirmed the regulation of serum sex hormone levels by 
acupuncture (Tables 2 and 5). Despite the lack of correlational 
analysis, almost all studies showed a consistent trend— the 
amelioration of PMI and/or PMD produced by acupuncture, 
along with increments in circulating E2 and/or decrements in 
FSH and LH levels. Researchers thereby inferred that the 
improvement of PMI/PMD by acupuncture might be achieved 
via the modulation of expression of one or more of these three 
hormones.116–119

The estrogen receptors (ERα and ERβ) are closely 
related to the pathophysiology of climacteric-related neu-
rological and psychiatric illness,120 and their aberrant 

Figure 1 Potential mechanisms by which acupuncture may improve perimenopausal depression and insomnia. Manual- and/or electro-acupuncture may alter hypothalamic- 
pituitary-adrenal and -ovarian hyperactivity; modulate reproductive hormones and their receptors, or regulate neurotransmitters, signaling pathways, and oxidative stress. 
Green indicates an upregulation/increase by acupuncture (↑); red indicates a downregulation/decrease (↓). Acupuncture may also improve perimenopausal depression and 
insomnia by improving vasomotor symptoms, while this indirect effect is not shown. Images are adapted from Servier Medical Art under Creative Commons CC-BY license. 
Abbreviations: HPA, hypothalamic-pituitary-adrenal; HPO, hypothalamic-pituitary-ovary; GR, glucocorticoid receptor; MR, mineralocorticoid receptor; GnRH, gonado-
tropin-releasing hormone; E2, estradiol; FSH, follicle-stimulating hormone; LH, luteinizing hormone; CRH, corticotropin-releasing hormone; ACTH, adrenocorticotropic 
hormone; CORT, cortisol; ERβ, estrogen receptor beta; 5-HT, 5-hydroxytryptamine; GABA, gamma-amino butyric acid; CREB, cAMP-response element-binding protein; 
BDNF, brain-derived neurotrophic factor; p-TrkB, phosphorylated-TrkB; PGD-2, prostaglandin D2; L-PGDS, lipocalin-type prostaglandin D synthase; LPO, lipid peroxidation; 
GSK-3β, glycogen synthase kinase-3 beta.
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expression has been linked to a variety of cancers, parti-
cularly breast and ovarian cancers.120 Yang reported that 
successful PMI modeling resulted in an increased expres-
sion of ERβ in the hypothalamus, which was prevented by 
acupuncture.121 This kind of aberrant expression of estro-
gen receptors are observed when rodents exposed to ovar-
iectomy (OVX), modelling menopause, followed by 
CUMS, to induce depressive-like behaviours, as well.120 

These findings suggest that acupuncture may have brain- 
predominant effects in modulating estrogen receptors, with 
potential protective benefits underlying its sleep-promot-
ing and antidepressive effects.

Inhibition of Hyperactivity of HPA and 
HPO Axes
Hyperactivity of the hypothalamic-pituitary-adrenal (HPA) 
axis is a significant biological marker of depressive 
disorder.122 A previous SR suggested that EA could reduce 
cortisol (CORT) release from the adrenal glands and 
thereby modify the HPA axis by downregulating the 
expression of corticotropin-releasing hormone (CRH) and 
adrenocorticotropic hormone (ACTH) in the hypothalamus 
and pituitary gland, respectively, as well as decreasing the 
expression of CRH mRNA in the hypothalamus.123 This 
hypothesis was tested in a PMD model by Jiang et al.124 In 
this study, EA showed antidepressant-like effects that were 
no weaker than clomipramine in PMD rats, along with 
significant reductions in CRH, ACTH and CORT. Jiang 
also reported an increase in E2 and a decrease in FSH and 
LH levels in the rats.124 The response of HPA axis can be 
modulated by estrogen.122 Hence, Jiang’s findings further 
support the idea that acupuncture’s regulation of estrogen 
also contributes to its inhibition of hyperfunction of the 
HPA axis. This theory also partially explains the benefits 
of acupuncture on PMI. Since increased expression of 
ACTH and CORT causes an awakening effect, insomnia 
closely links to the hyperactivity of HPA axis as well.125 

Xi et al reported significant symptom-relief in chronic 
insomniacs who underwent acupuncture, accompanied by 
downregulation in serum CRH, ACTH and CORT 
expression.126 A reciprocal relationship has been estab-
lished between the HPO and HPA axes.122 Acupuncture 
appears to suppress these two axes synchronously. In three 
animal studies,124,127,128 EA’s effects on HPO axis-related 
hormones was observed, including normalizing the 
reduced E2 and beta-endorphin as well as the increased 
LH and gonadotropin-releasing hormone (GnRH) in a 

PMD model. The sleep-promoting benefit of acupuncture 
may be further explained as well because there is also an 
interaction between the sleep-wake cycle system and the 
HPO axis.113 There is also an association between HPO 
axis and the orexin system, which is involved in the 
regulation of arousal and plays a cardinal role in sleep 
and wakefulness.113

Huangfu et al have provided further prominent evi-
dence that the inhibition of the HPA axis by EA might 
also be achieved via its modulation of the glucocorticoid 
receptor (GR) and mineralocorticoid receptor (MR).129 

Disruption of GR signaling is proposed to underlie HPA 
axis dysregulation observed in stress-related psychiatric 
illness.130 Huangfu reported a significant decline of both 
GR and MR in the hippocampus of PMD rats, which was 
reversed with 28-day EA (20 min per day). Along with the 
improvement of depression-like behavior, EA also 
increased the number and functional activity of neurons 
in the hippocampal CA3 region in this group of rats.129

Regulation of Neurotransmitters
At the neurochemical level, several mechanisms of sleep- 
wakefulness control and emotion regulation have been 
identified. Coordination of various neurotransmitters 
appears to play a vital role in this regulated alternation 
state.131 For instance, the positive regulation of estrogen in 
sleep and mood disorders associated with menopause-
114,132 can be partially explained by its wide involvement 
in the metabolism of gamma-amino butyric acid (GABA), 
serotonin [5-hydroxytryptamine (5-HT)], norepinephrine, 
and acetylcholine.132

It is well known that GABA is the dominant inhibitory 
transmitter.133 Decreased GABAergic activity links to a 
weakening of the sleep-promotion system or a strengthen-
ing of the arousal system.134 As the first-line hypnotics, 
benzodiazepines and benzodiazepine receptor agonists (Z- 
drugs) act by increasing the intrinsic activity of the GABA 
via binding to the receptor binding region of the GABAA 

receptor, which in turn exerts an inhibitory and suppres-
sing effect on the outputs to all of the major cell groups in 
the brainstem and hypothalamus that promote 
hyperarousal.134 Acupuncture appears to be able to ame-
liorate PMI via a similar pathway. The ventrolateral pre-
optic nucleus (VLPO) is a main cerebral region containing 
cluster of neurons essential for the initiation and mainte-
nance of sleep.135 Cao et al observed that acupuncture 
upregulated the GABA levels in the VLPO in a PMI rat, 
which was positively correlated with prolonged REM 
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sleep and SWS.136 The same study also reported the 
effects of acupuncture on prostaglandin (PG) D2 system 
in cerebrospinal fluid. There were significant increments in 
lipocalin-type PGD synthase and PGD2 levels, and exigu-
ity decrements in PGE2 levels, indicative of the multi- 
targeted effect of the intervention. Although acupuncture’s 
regulation of GABA is rarely investigated in PMI-related 
clinical trials, many trials have reported that acupuncture 
up-regulated serum GABA levels in patients with primary 
insomnia and chronic insomnia.137,138 Estrogen receptors 
are found throughout the brain, so estrogen shows mod-
ulatory effects on the neurotransmitter systems.5 One of 
the interpretations for the increased risk of PMD posits 
that depression is caused by the impacts of E2 fluctuations 
on neurotransmitter systems in cerebral regions that reg-
ulate mood and emotion.8,14 Dysregulation of the GABA 
balance between GABAA and GABAB due to hormone 
fluctuations also contributes to the increased vulnerability 
to depression during perimenopause.96 Among women 
with PMD, the decreased GABA concentrations were 
found mainly in the anterior cingulate cortex, which is 
usually activated by diverse tasks including emotion pro-
cessing and regulation and is closely associated with the 
occurrence and development of depression.139 The 
GABAergic system and GABAergic neurosteroids show 
potential involvements in the etiology of PMD, as women 
whose GABARAR receptor fails to adjust to the rapid 
change in neurosteroid levels may be more prone to 
PMD.133 The effect of acupuncture in reinstating reduced 
hippocampal GABA content in rats with depression has 
been widely investigated and confirmed.140,141 It is worth-
while noting that the GABA system also plays a key role 
in restraining the HPA axis at the level of the paraventri-
cular nucleus of the hypothalamus.133 The close relation-
ship between the hyperactivity of the HPA and HPO axes 
and PMI and/or PMD has been mentioned in the earlier 
section. Furthermore, in many animal experiments cited in 
this review (Table 5), ovarian hormone deprivation due to 
OVX evoked significantly increased serum FSH and LH 
levels as well as reduced serum E2 level, suggesting 
ovarian failure results in the exhausted hypothalamic 
GABA contents. The acupuncture-induced reversal of 
these disrupted hormone and neurotransmitter levels 
thereby seems to modulate the upstream factors of the 
HPO axis and inhibit the HPA-axis hyperactivity, poten-
tially by reinstating the hypothalamic GABAergic neuro-
nal function.

As with GABA system, a dysfunctional serotonergic 
system is another factor contributing to the development of 
PMD, a mechanism that is receiving increasing attention.-
133,142 The available evidence suggests there are lower 
serum 5-HT levels in postmenopausal women than in 
regularly menstruating women;143 and in comparison to 
the natural menopause in humans, the decline of 5-HT 
levels following ovariectomy is more drastic.143 Selective 
serotonin reuptake inhibitors are one of the most fre-
quently utilized non-hormonal substitutes for menopausal 
symptoms,144 suggesting that serotonin is widely involved 
in multiple symptoms during the menopausal stage. Both 
the odds of PMD and the severity of PMD symptoms are 
negatively correlated with serotonin levels.142 Both human 
clinical71,84,93 and animal studies145–149 have revealed the 
increases in serum 5-HT and/or hippocampal 5-HT and its 
major metabolites caused by acupuncture, along with 
decreased PMD symptoms or depression-like behaviors. 
In addition to the enhancement of 5-HT synthesis and the 
increase of 5-HT and its metabolite content in the brain 
and synaptic gaps, previous studies also suggested that 
acupuncture restored synaptic plasticity by regulating ser-
otonin expression in the hippocampus resulting in relieved 
depression symptoms.123,150 This process involves acu-
puncture-induced bidirectional regulation of the expres-
sion of serotonin transporters (5-HTTs) and serotonin-1A 
(5-HT1A), which then increases the expression of hippo-
campal galanin (Gal) and tryptophan hydroxylase (TPH) 
as well as restores or reverses the impairments in synaptic 
plasticity.123 Given existing animal studies mainly focused 
on hippocampus, future studies within in field might ben-
efit from some investigations of other cerebral regions 
important for depressive-like symptoms including amyg-
dala and prefrontal cortex. Serotonin also plays an integral 
part in the process of sleep preparation, initiation, and 
maintenance.151 In both serum and hippocampus of PMI 
rats,121,152 researchers observed that acupuncture treatment 
led to increments in serotonin and its chief end-product of 
metabolism, accompanied by significant increases in REM 
and SWS. This finding is also meaningful for PMD, 
because these two sleep outcomes are usually shown to 
be less in women with depression compared with the 
healthy women.11 Estrogen affects the serotonin system 
in several ways, including promoting the synthesis of 
serotonin by increasing the rate of degradation of mono-
amine oxidase (the enzyme that catabolizes serotonin), and 
inhibiting the reuptake of serotonin by affecting intraneur-
onal serotonin transport.114,153 E2, for instance, is able to 
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stimulate the production of neurotransmitters such as ser-
otonin and to enhance serotonergic function in depression 
and its treatment.114 In the previous section, we displayed 
both clinical and animal evidence that acupuncture 
increased E2 levels. It is hence reasonable to summarize 
that acupuncture can directly elevate serotonin levels, but 
also indirectly strengthen the benign regulation of seroto-
nin in sleep and mood with this increased E2.

Reduction of Oxidative Stress Levels
Oxidative stress plays a critical part in the pathophysiology 
of sleep disturbance, as brain-free radicals accumulate during 
wakefulness and are removed during sleep.154 Compared 
with good sleepers, insomniacs generally have much higher 
oxidative stress parameters.155 Meanwhile, oxidative stress is 
a pivotal factor in ageing.156 Menopause is an aging process, 
in which oxidative stress plays a crucial role in developing a 
diversity of symptoms.156 The decline of estrogen during 
menopause results in the massive release of reactive oxygen 
species (ROS) and creates a pro-oxidant state,157,158 which 
explains the association between increased oxidative stress 
and climacteric symptoms due to insufficient estrogen. 
Treatment with antioxidant estrogen has been shown to 
lead to a reduction in the occurrence of sleep disturbances, 
implying that the improvement of oxygen metabolism may 
be a potential management strategy for climacteric-related 
sleep disorders.13,159 Recent study identified an evident 
imbalance between lipid peroxidation (LPO) and the antiox-
idant defense system among the menopausal insomniacs,160 

providing a pathogenic rationale for including drugs that 
inhibit LPO activation in the synthetical therapy of these 
patients.161 A cross-sectional study involving 187 perimeno-
pausal women also suggested that there was a positive corre-
lation between insomnia score, menopause rating score, and 
LPO.157 Acupuncture has been found to normalize disor-
dered LPO processes, and prevent formation and accumula-
tion of LPO products in sleep deprivation-associated regions 
of the brain, particularly hippocampus.162,163 The association 
between menopause-related depression and oxidative stress 
has been identified as well. Hirose et al reported that depres-
sive symptoms among middle-aged women were indepen-
dently associated with high urinary 8-OHdG, a biomarker 
indicator of oxidatively damaged DNA reflecting the severity 
of oxidative stress.164 Although there is no direct evidence 
investigating the effect of acupuncture on 8-OHdG in PMD 
populations, MA was found to improve cognitive function 
and mood in patients with vascular dementia, along with 
significant decline in urinary 8-OHdG.165 The mechanisms 

linking PMD to oxidative stress appear to be bidirectional: 
high oxidative stress may lower norepinephrine and seroto-
nin and levels, which in turn results in depression; depression 
may contribute to ROS production as well as weaken the 
antioxidant defense system.164 Tian observed striking 
increases in serum malondialdehyde (MDA) which is the 
LPO product as well as striking decreases in serum super-
oxide dismutase (SOD) and glutathione peroxidase (GSH- 
Px) which are the two major intracellular antioxidant 
enzymes in rats that underwent OVX, which were reversed 
by acupuncture.106 A recent RCT revealed that EA signifi-
cantly decreased level of lipid hydroperoxides, a byproduct 
of oxidative stress, among insomniacs.166 Acupuncture was 
also reported to retard the drastic decline of SOD and nitric 
oxide synthase (NOS) levels in plasma and uterine tissues of 
rats naturally entering menopause.107 Besides the increment 
of GSH-Px and SOD contents, the upregulation in expression 
of CuZnSOD mRNA and protein is another pathway by 
which acupuncture may ameliorate oxidative injuries.162 

These findings suggest that the antioxidant mechanism 
underlying acupuncture may be associated with its effects 
on a cluster of oxidative stress-related enzymes inducing a 
nonspecific response. Oxidative stress levels are also posi-
tively correlated with climacteric hot flushes,167,168 a poten-
tial contributor of PMI169 and PMD5 as mentioned. Among 
women aged 45–55 years, those with hot flushes were found 
to show lower levels of plasma total antioxidant activity 
compared with women free of this symptom.168 Therefore, 
acupuncture may also reduce hot flushes via resisting the 
oxidation effects, which in turn reduces PMI and PMD.

Promotion of Signaling Pathways
The effects of acupuncture on signaling pathways have 
also been widely studied, providing a new perspective to 
understand the clinical efficacy of acupuncture at a mole-
cular level.123 We identified six animal studies involving 
three signal transduction pathways that revealed possible 
mechanisms implicated in the improvement of PMD by 
acupuncture.

Brain-derived neurotrophic factor (BDNF) in the hip-
pocampus is a crucial target for the treatment of 
depression,170 and it may be linked with the development 
of depression by cAMP-response element-binding protein 
(CREB) and its upstream pathways.140 Many conventional 
antidepressive agents mediate antidepressant-like effects 
via increasing synthesis and signal transduction of cerebral 
BDNF expression.123,170 Acupuncture appears to work on 
the same signaling pathway. Two studies demonstrated 
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that EA altered depression-like behavior in PMD rats by 
normalizing the downregulated expression of hippocampal 
CREB, BDNF, and phosphorylated-TrkB (p-TrkB) which 
is a high-affinity receptor of BDNF.170,171 Activation of 
BDNF/TrkB/CREB pathway is thereby suggested as a 
potential mechanism implicated in the beneficial effects 
of acupuncture on PMD. This pathway may also link to 
the improvements in PMI by acupuncture. Although there 
is no direct evidence, Liu reported that EA improved both 
sleep and cognitive functions (learning and memory) in 
sleep-deprived rats by activating the PKA-Cβ/CREB/ 
BDNF/TrkB signaling pathway.172

Activation of the Wnt/β-catenin signaling pathway has 
moderation effect on multiple aspects of hippocampal neuro-
genesis, which has been linked to depressive symptoms.173 

Glycogen synthase kinase-3β (GSK-3β) and β-catenin are 
key proteins of Wnt signaling, which comprise a degradation 
complex to phosphorylated (p)-β-catenin to be ubiquitined.-
174 These critical regulatory molecules particularly GSK-3β 
and β-catenin are suggested to be targets and/or action modi-
fiers of antidepressants such as lithium175 and fluoxetine.176 

Interestingly, regulation of these proteins was also observed 
in two studies in which acupuncture improved depressive- 
like symptoms in PMD rats.174,177 As reported, hippocampal 
mRNA and protein expression of GSK-3β were decreased, 
while mRNA and protein expression of β-catenin were 
increased after 28-days EA treatment. Another study showed 
that acupuncture reduced the expression of Dickkopf 1 
(DKK1) and low-density lipoprotein receptor-related protein 
(LRP) 5/6 in the hippocampus of PMD rats.178 As an endo-
genous inhibitor, DKK1 binds to LRP 5/6 and results in the 
inhibition of canonical Wnt signaling pathway.179 These find-
ings suggest that activation of the Wnt/β-catenin signaling 
pathway may be another mechanism by which acupuncture 
mediates antidepressant-like effects. We identified no studies 
investigating PMI in association with the Wnt/β-catenin sig-
naling pathway, highlighting a significant gap in the litera-
ture, but Qu et al have reported that activation of this pathway 
enhanced hippocampal neurogenesis and improved learning 
and memory in sleep-deprived mice.180

The Notch signaling pathway is involved in the promo-
tion of neurogenesis and brain plasticity.181,182 Notch1 is 
the principal Notch receptor,183 and it can interact with 
ligands such as Jagged1 and then trigger the release of the 
Notch intracellular domain.182 As the major downstream 
target genes of Notch signaling, Hes is found to take part 
in the inhibition of neuronal differentiation.184 Emerging 
evidence has shown that Notch signaling is associated with 

the depression-like performance in mid-aged female rats 
undergoing chronic restraint stress.182 Deng et al estab-
lished PMD model by chronic stress and reported 
decreased expression in hippocampal Notch1 protein and 
mRNA, as well as increased expression in both hippocam-
pal Jagged1 protein and mRNA as well as hippocampal 
Hes1 protein and mRNA in PMD rats, which were 
reversed by EA treatment.185 These results imply that 
acupuncture can improve PMD performance, possibly by 
increased neurogenesis and promoted neuronal differentia-
tion via activating the Notch signaling pathway.

Attenuation of Vasomotor and Other 
Perimenopausal Symptoms
Krystal et al suggested that PMI is a vasomotor-initiated 
sleep disruption as it is usually triggered initially by night 
sweats.169 Some longitudinal investigations and SRs/MAs of 
perimenopause have also indicated the positive correlation 
between vasomotor complaints and poor sleep and/or depres-
sive symptoms.1,2 In comparison with those without vaso-
motor symptoms, women suffering from more night sweats 
weekly are with more likelihood to report sleep difficulties.1 

Translated, women with vasomotor symptoms are more at 
risk for insomnia.186 However, there is a theory that vaso-
motor symptoms are not a necessary prerequisite for PMD,13 

while perimenopausal women with hot flushes are indeed at 
higher risk of developing depression.5 Moreover, women 
with PMD have a higher likelihood of being irritable from 
vasomotor symptoms and report greater severity of their hot 
flushes. They are also most likely to seek help from primary 
health care services.5 Some recent evidence reveals a bidir-
ectional relationship between PMD and vasomotor 
complaints.8,122 It is thought that this relationship may not 
be simply explained by the mediating effect of sleep 
disruption,8,122 whereas PMD and perimenopausal anxiety 
due to vasomotor symptoms do contribute to the impaired 
sleep.110 Attenuation of vasomotor symptoms by acupunc-
ture thereby partially explains why it promotes the PMI 
relief.186 Plenty of clinical data cited in our review have 
shown that acupuncture significantly lowered the 
Kupperman Index global scores (Table 2). Hot flushes and 
sweating are the critical and most weighted items of the 
Kupperman Index scale.187 Although the frequency of hot 
flushes and night sweats were not directly assessed in our 
included clinical papers, acupuncture is sure to be promising 
to mitigate menopausal-associated vasomotor symptoms.188 

As denoted in the umbrella systematic review performed by 
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Befus et al in 2018, evidence from RCTs supports the utiliza-
tion of acupuncture as an adjunctive or stand-alone remedy 
option for reducing vasomotor symptoms.188 Additionally, 
two included animal studies189,190 reported that acupuncture 
significantly increased total sleep time and reduced sleep 
onset latency in PMI rats, along with enhancement of the 
rats’ heat-resistant ability (prolongation of heat-resistant 
time). Accumulating evidence suggests that acupuncture- 
induced temperature control and reduction in hot flushes 
among climacteric women is achieved by elevating beta- 
endorphin level and suppressing GnRH secretion.191 These 
benefits of acupuncture were validated again in PMD rats and 
were accompanied by a significant reduction in depression- 
like behavior.124,127,128 Interestingly, serotonin regulates 
thermoregulation and peripheral vasculature.153 The effect 
of acupuncture on serotonin may therefore explain the 
reduced vasomotor symptoms as well. Although there is 
debate available regarding acupuncture treatment for hot 
flushes, the controversy focuses only on its placebo effects. 
A comprehensive review by Ee et al suggested that acupunc-
ture did not show better effects in comparison with sham- 
acupuncture;192 another network meta-analysis exhibited 
opposite conclusion.193 In comparison with no treatment, 
however, the benefits of acupuncture or placebo-acupuncture 
are clear, according to both papers.192,193 In summary, redu-
cing the sleep disruption and/or depressive symptoms by 
relieving hot flushes is a possible explanation for acupunc-
ture’s benefits on PMI and PMD, although further research is 
required.

The interdependent and interactional relationship 
between anxiety, depression, and insomnia has been estab-
lished in women with perimenopausal complaints.6,13,15 

However, this relationship appears to be underestimated 
and does not receive adequate attention in the current 
research, as only 4 of the 22 PMI RCTs included emo-
tion-related indicators54,64,65,67 and none of the 25 PMD 
RCTs included sleep-related indicators. According to the 
domino theory mentioned in the previous section, the 
improvement of insomnia caused by acupuncture may 
also be one of the mechanisms of PMD remission, and 
vice versa. Future trials hence should be more comprehen-
sive in their outcome tools. For instance, scales/question-
naires should cover sleep, mood, vasomotor symptoms as 
well as quality of life, and even consider introducing PSG/ 
actigraphy and neuropsychological tests. With these data 
we will be able to appraise intricate associations between 
menopausal characteristics, sleep, mood, lifestyle factors, 
and women’s expectation and experience of acupuncture, 

which will further our understanding of the true role of 
acupuncture in perimenopause management. Animal 
experiments are also required to investigate the mechan-
isms behind acupuncture on a larger scale.

Conclusion
Our review demonstrates that acupuncture has a positive 
and broad effect on PMI and PMD, being beneficial on 
mood, sleep, and vasomotor symptoms. Consistent data 
from clinical trials and animal studies support that those 
effects possibly are mediated through a number of 
mechanisms, from regulation of reproductive hormones 
and neurotransmitters, and inhibitions in oxidative stress 
and HPA and HPO axis hyperactivity, to activation and 
deactivation of key proteins in various signaling pathways. 
Neuroendocrine modulation is likely to play a major role 
in mediating those effects. Despite some methodological 
deficiencies, acupuncture could be an adjunct therapy or 
viable and safe option for women with comorbid depres-
sion and insomnia during perimenopause. The multi- 
faceted effects of acupuncture on, and the TCM syndrome 
patterns of, PMI and PMD provide an innovative direction 
for future research.
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