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ORIGINAL STUDY
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Abstract
Objective:Menopausal symptoms are common in midlife women and have broad impacts on their daily functioning

and quality of life. Black cohosh extracts have been widely used to relieve menopausal symptoms. However, the com-
parative benefits of different combined black cohosh regimens remain inconclusive. The aim of the current updated
meta-analysis is to address the comparative efficacies of different black cohosh regimens in improving menopausal
symptoms.

Methods:Random-effect model pairwise meta-analysis of randomized controlled trials was conducted to investigate
the treatment effect on menopausal symptoms by the black cohosh extract both alone or combined with other related
active ingredients. The outcomes studied were changes in menopausal symptoms after treatment with black cohosh ex-
tracts in menopausal women.

Results: Twenty-two articles including information on 2,310 menopausal women were included in the analyses.
Black cohosh extracts were associated with significant improvements in overall menopausal symptoms (Hedges’
g = 0.575, 95% CI = 0.283 to 0.867, P < 0.001), as well as in hot flashes (Hedges’ g = 0.315, 95% CIs = 0.107 to
0.524, P = 0.003), and somatic symptoms (Hedges’ g = 0.418, 95% CI = 0.165 to 0.670, P = 0.001), compared with pla-
cebo. However, black cohosh did not significantly improve anxiety (Hedges’ g = 0.194, 95% CI = −0.296 to 0.684,
P = 0.438) or depressive symptoms (Hedges’ g = 0.406, 95% CI = −0.121 to 0.932, P = 0.131). The dropout rate
for black cohosh products was similar to that for placebo (odds ratio = 0.911, 95% CI = 0.660 to 1.256, P = 0.568).

Conclusions: This study provides updated evidence regarding the potentially beneficial effects of black cohosh ex-
tracts for relieving menopausal symptoms in menopausal women.
Key Words: Black cohosh – Hot flash – Menopause – Meta-analysis – Vasomotor symptom.
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or women approaching their midlife years, themenopausal
Ftransition has potential impacts on quality of life and the
ability to carry out daily functions. Women often seek

medical treatment for various menopause-related concerns, par-
ticularly severe vasomotor and genitourinary symptoms.1 Men-
opausal symptoms occur in women with diverse backgrounds
including geographical location, ethnicity, comorbidities, and
socioeconomic status. This may mean that social change–
induced stress and aging may also contribute to worsening of
the symptoms.1,2 Substantial pathophysiology based on the loss
of ovarian function and specifically reduction in estrogen can
cause hot flashes, sexual dysfunction, mood disorders, and oste-
oporosis, along with metabolic changes that might increase the
incidence of cardiovascular disease.3 There is thus a need to un-
derstand this pathophysiology and how to manage its effects.
The efficacy of black cohosh (Actaea racemosa, Cimicifuga

racemosa) has recently been examined for this indication in sev-
eral randomized controlled trials (RCTs). One double-blind
RCT involving 84 postmenopausal women found that adminis-
tration of 6.5 mg of black cohosh dry root extract once daily af-
ter dinner for 8 weeks significantly reduced the severity of vaso-
motor symptoms and the number of hot flashes compared with
placebo.4 In another RCT involving 120 menopausal women,
black cohosh alleviated hot flashes and night sweats to a greater
extent than fluoxetine, potentially via dopaminergic and seroto-
nergic modulation.5 However, a recent meta-analysis of RCTs
reported that black cohosh was ineffective for vasomotor symp-
toms.6 Beer and Neff7 conducted a systematic review of 18 clin-
ical trials implemented between 2000 and 2012 including 10,284
women and found that the efficacy of black cohosh seemed to
depend on the specific extract or medicinal formulation used.
Because of the easy availability of the over the counter products
for menopausal symptoms, the menopausal woman has the op-
portunity to choose combination therapies, including black co-
hosh. Some of these have also been examined in RCTs.8-10

However, there is a lack of meta-analyses to elucidate the clinical
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utility of these combination therapies. In addition, although the
safety of black cohosh has been acceptable in many studies,6,7

clinical uncertainty remains regarding the risk of adverse effects.11

Furthermore, since the previous meta-analyses were done, several
newRCTs had been published.More conclusive evidence relating
to the role of black cohosh in the management of menopausal
symptoms is therefore needed.

We conducted an updated pairwise meta-analysis to evaluate
the efficacy of black cohosh alone and in combination with
other herbal medicines in reducing the overall menopausal expe-
rience and the severity of individual symptoms. The definition
of menopause could be accepted by the clinical relevant opera-
tion criteria among the included studies, including but not limit
to “nomenstruation during a specific time period.”By integrating
recent evidence from clinical trials, the current results provide an
expanded view of the data and a better understanding of the ap-
propriate clinical use of black cohosh during menopause.

METHODS

General guidelines applied in the current study
The current updated meta-analysis followed the Preferred

Reporting Items for Systematic Reviews and Meta-analyses
2020 guidelines (Supplemental Table 1, http://links.lww.com/
MENO/B136)12 and the AMSTAR 2 appraisal tool.13 The study
was approved by the institutional review board of the Tri-Service
General Hospital (TSGHIRB: B-109-29). The study protocol is
registered in PROSPERO (CRD42021285072).

Search strategy and selection criteria
We conducted a comprehensive, online publication search

of the PubMed, Embase, ScienceDirect, ClinicalKey, Cochrane
CENTRAL, ProQuest, Web of Science, and ClinicalTrials.gov
databases from their inception to November 27, 2022, using
the key words (“black cohosh” OR Cimicifuga OR Avlimil OR
actaealactone OR Remifemin) AND (placebo) AND (random
OR randomized OR randomised). The detailed search strategy
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and results are presented in Supplemental Table 2, http://links.
lww.com/MENO/B136. There was no language restriction on
the selected articles. We also conducted manual searches to
identify potentially eligible articles from the reference lists of re-
view articles or pairwise meta-analyses (Fig. 1).14-33

Inclusion criteria and exclusion criteria
The PICO (population, intervention, comparison, outcome)

setting of the current meta-analysis included the following: (1)
P: menopausal participants, (2) I: black cohosh extract or other
related active ingredients (ie, combination therapy including
black cohosh extract), (3) C: placebo control, and (4) O: change
in severity of overall menopausal symptoms. To eliminate a po-
tential placebo effect, we only included trials with a placebo
control in at least one arm (ie, trials with multiple arms could in-
clude different active-controlled arms but needed to have at least
one placebo arm). The inclusion criteria were as follows: (1)
RCTwith at least one placebo-controlled arm; (2) human clini-
cal trials; (3) articles published in a peer-reviewed journal; (4)
trials providing information on changes in menopausal symp-
toms after treatment with black cohosh extracts, either alone
or in combination with other herbal medicines, in menopausal
women; and (5) the severity of menopausal symptoms was
only included in the analysis when rated using validated rating
scales. Because of thewidespread availability of products com-
bining black cohosh with other active ingredients, we did not
set any limitations to the RCTs strictly excluding concomitant
medication.
FIG. 1. Flowchart of the m

768 Menopause, Vol. 30, No. 7, 2023
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The exclusion criteria were as follows: (1) not clinical trials,
(2) studies that did not report changes in menopausal symptoms,
(3) studies not related to black cohosh extracts, (4) trials without
a placebo-controlled arm, (5) meeting abstracts or posters, and
(6) trials evaluating menopausal symptoms without validated
rating scales. In the event of duplicated usage of data (ie, differ-
ent articles based on the same sample sources), we only included
the report with the most informative and largest sample source.

Data extraction
Two authors independently screened the studies in a two-step

process. To be specific, initially, we screened the title and ab-
stract to select the relevant articles into our next screen. Later,
we screened the selected articles through a full-text selection.
The relevant articles in the full-text selection were included in
the current meta-analysis. We extracted the relevant data from
the manuscripts and assessed the risk of bias among the in-
cluded studies. In the event of a discrepancy, a third author
was involved. If there was a lack of available data from the arti-
cles, we contacted the corresponding authors or coauthors to ob-
tain the original data.

Outcomes
The primary outcome was changes in overall menopausal

symptoms after treatment with black cohosh extracts in meno-
pausal women. The defined “overall menopausal symptoms” in-
dicated the overall scores of a menopause symptom rating scale
applied in the recruited RCT. The secondary outcomes were
changes in specific menopausal symptoms, including hot flashes
eta-analysis procedure.

© 2023 by The North American Menopause Society
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(ie, vasomotor symptoms), anxiety, vaginal atrophy, depression,
and somatic symptoms. The severity of menopausal symptoms
was only included in the analysis when rated using validated rat-
ing scales. The severity of other specific menopausal symptoms
(eg, anxiety, depression, somatic symptoms) were measured with
the validated rating scales. The dropout rate was defined as leav-
ing a study early for any reason. In the current study, the value of
comparative “dropout rate” was calculated in comparison with
that of placebo/control groups but not a “rate/percentage” format.
To further analyze the potentially beneficial effect of black co-
hosh extracts on menopausal symptoms, we carried out subgroup
analyses based on trials using “black cohosh extracts alone” ver-
sus trials using “combined black cohosh extracts and other herbal
medicines.” We assessed the significance of the difference be-
tween the estimated effect size of these two subgroup.34 If there
was no statistically significant difference, there was no evidence
to support the superiority of one subgroup to another (ie, addi-
tional ingredients did not enhance black cohosh efficacy). Fur-
thermore, to increase the reliability of the results, we only ana-
lyzed subgroups, which included at least three different studies.35

Cochrane risk of bias tool
Two independent authors evaluated the risk of bias (interrater

reliability, 0.85) for each domain, as described in the Cochrane
risk of bias tool.36

Statistical analysis
Because of the anticipated high heterogeneity across studies,

we used a random-effects model to synthesize evidence from the
included studies.37 The effect sizes of continuous outcomes were
estimated as Hedges’ g with 95% CI, while the effect size of di-
chotomous outcomes were estimated with odds ratios (OR) and
95% CI. In the forest plot of efficacy, we defined the direction
FIG. 2. Forest plot of pair-wise meta-analysis of

Copyright © 2023 The North American Menopause Society.
of the effect size to indicate “more improvement with black co-
hosh extract than placebo” when the value of Hedges’ g was
more than 0 (Fig. 2). In contrast, in the forest plot of dropout
rate, we defined the effect size to indicate “a higher dropout rate
in participants treated with black cohosh extract than placebo”
when the OR was more than 1. The current meta-analyses were
conducted using Comprehensive Meta-Analysis software, ver-
sion 3 (Biostat, Englewood, NJ). The threshold for statistical
significance was set at a two-tailed P value less than 0.05.

Sensitivity analysis was performed using the “leave-one-out”
technique to determinewhether a potential outlier among the in-
cluded studies could have influenced the results of the meta-
analysis.38 Heterogeneity was assessed using the CochranQ test
and its corresponding P values.39 Publication bias was assessed
by inspecting the funnel plots if fewer than 10 data sets were
available,40 and with Egger regression test if more than one data
sets were available.41 If evidence of publication bias was found,
Duval and Tweedie's trim-and-fill procedure was used, as a val-
idated model to estimate an effect size in the context of publica-
tion bias.42 We performed meta-regression analyses with unre-
stricted maximum likelihood random effects when data for each
potential moderator were provided in at least 10 different stud-
ies. To be specific, we arranged meta-regression to investigate
the potential effect on the treatment efficacy by mean age, body
mass index, or treatment duration.
RESULTS
The initial screening procedure identified 61 articles for full-text

review (Fig. 1), of which 39 were subsequently excluded for var-
ious reasons (Fig. 1 and Supplemental Table 3, http://links.lww.
com/MENO/B136). Twenty-two articles were finally included
primary outcome: changes in overall severity.

Menopause, Vol. 30, No. 7, 2023 769
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in the current study (Supplemental Table 4, http://links.lww.
com/MENO/B136).

Characteristics of the included studies
The included studies reported data for 2,310womenwithmen-

opausal symptoms (mean age = 52.9 y [range = 50.3-59.0 y],
mean body mass index = 25.6 [range = 22.4-30.1]). The mean
treatment duration was 15.3 weeks (range = 4-52 wk) and the
mean overall study duration (ie, treatment + posttreatment fol-
low-up) was 16.7 weeks (range = 4-52 wk). None of the partici-
pants were on hormone therapy when recruited with the possible
exception of one trial that did not state this.43 Therefore, there
would be no risk of confounding effect from the concomitant
medication. None of the recruited menopausal women had any
significant physical illness at baseline. Some of the included
RCTs consisted of multiple herbal extracts, such as C. racemosa,
A. racemosa, Angelica sinensis, and St John's wort (the detailed
compounds used in each study were listed in Supplemental
Table 4, http://links.lww.com/MENO/B136).

Primary outcome: changes in overall menopausal symptoms
The overall meta-analytic results are listed in Table 1. In brief,

the current meta-analysis revealed that black cohosh extracts
were associated with significant improvements in overall meno-
pausal symptoms compared with placebo (k = 16, Hedges’
g = 0.575, 95%CI = 0.283 to 0.867,P < 0.001) (Fig. 2) with sig-
nificant heterogeneity (Q = 112.461, df = 15, I2 = 86.662%,
P < 0.001) but no significant publication bias according to
Egger regression (t = 0.570, df = 14, P = 0.578). The signifi-
cant meta-analysis results were unaffected by removal of each
included study, indicating that the significant results were un-
likely to be due to a single study. Hedges’ g was significantly
and inversely associated with mean age (k = 16, r = −0.273,
P < 0.001), but not body mass index (k = 13, P = 0.945) or
treatment duration (k = 16, P = 0.141). Subgroup analysis
based on a simple or combined regimen revealed similar re-
sults without significant difference between these two sub-
groups (P = 0.734). To be specific, black cohosh extracts sig-
nificantly improved overall menopausal symptoms compared
with placebowhen administered alone or in combination with
other herbal medicines (Supplemental Fig. 1A, http://links.
lww.com/MENO/B131).
TABLE 1. Summary of th

Outcome

Overall analysis

The whole studies Subgroup of compo

k Hedges’ g 95% CI P k Hedges’ g

Overall severity 16 0.575 0.283 to 0.867 <0.001 5 0.667 0.
Hot flash 17 0.315 0.107 to 0.524 0.003 8 0.240 −0.
Somatic symptoms 7 0.418 0.165 to 0.670 0.001 NA NA
Anxiety symptoms 5 0.194 −0.296 to 0.684 0.438 NA NA
Depressive symptoms 6 0.406 −0.121 to 0.932 0.131 3 0.673 −0.
Drop-outa 16 0.911 0.660 to 1.256 0.568 8 0.959 0.

95%CIs, 95% confidence intervals; NA, not applicable.
aThe effect size was present with OR and 95% CI.

770 Menopause, Vol. 30, No. 7, 2023
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Secondary outcome: changes in hot flashes
Pairwise meta-analysis revealed that black cohosh extracts

overall significantly improved hot flash symptoms compared
with placebo (Supplemental Fig. 2A, http://links.lww.com/
MENO/B131). Subgroup analysis of simple regimens revealed
similar results without significant difference between these
two subgroups (P = 0.548). However, the black cohosh extracts
alone significantly improved hot flash symptoms compared
with placebo; in contrast, the subgroup results for combined reg-
imens were not significant (Supplemental Fig. 1B, http://links.
lww.com/MENO/B131).

Secondary outcome: changes in somatic symptoms, which
were defined according to the rating scales applied in the
recruited RCTs

Pairwise meta-analysis revealed that black cohosh extracts
overall significantly improved somatic symptoms compared with
placebo (k = 7, Hedges’ g = 0.418, 95% CI = 0.165 to 0.670,
P = 0.001) (Supplemental Fig. 2B, http://links.lww.com/MENO/
B131). Subgroup analysis of black cohort extract alone revealed
similar results, with significant improvements in somatic symp-
toms compared with placebo, whereas the subgroup for com-
bined regimens were not calculated because of less than three tri-
als (Supplemental Fig. 1C, http://links.lww.com/MENO/B131).

Secondary outcome: changes in anxiety symptoms
Pairwise meta-analysis revealed that black cohosh extracts

overall had no significant effect on anxiety symptoms compared
with placebo (k = 5, Hedges’ g = 0.194, 95% CI = −0.296 to
0.684, P = 0.438) (Supplemental Fig. 2C, http://links.lww.com/
MENO/B131). Subgroup analysis similarly showed that black
cohosh extracts alone had no significant effect on anxiety symp-
toms compared with placebo, whereas the subgroup for com-
bined regimens were not calculated due to less than three trials
(Supplemental Fig. 1D, http://links.lww.com/MENO/B131).

Secondary outcome: changes in depressive symptoms
Pairwise meta-analysis revealed that black cohosh extracts

overall had no significant effect on depressive symptoms com-
pared with placebo (k = 6, Hedges’ g = 0.406, 95% CI = −0.121
to 0.932, P = 0.131) (Supplemental Fig. 2D, http://links.lww.
com/MENO/B131). These findings were similar in subgroup
analysis without significant difference between these two
e meta-analytic result

Subgroup analysis

und black cohosh Subgroup of black cohosh alone
Difference between

subgroups

95% CI P k Hedges’ g 95% CI P P

026 to 1.308 0.042 11 0.541 0.199 to 0.883 0.002 0.734
010 to 0.491 0.060 10 0.368 0.036 to 0.700 0.030 0.548

NA NA 5 0.535 0.209 to 0.860 0.001 NA
NA NA 3 0.111 −0.689 to 0.910 0.786 NA

107 to 1.454 0.091 3 0.103 −0.649 to 0.855 0.789 0.302
530 to 1.736 0.889 8 0.872 0.579 to 1.311 0.509 0.797

© 2023 by The North American Menopause Society
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subgroups (P = 0.302) (Supplemental Fig. 1E, http://links.lww.
com/MENO/B131).

Dropout rate
Pairwise meta-analysis revealed that black cohosh extracts

overall had no significant effect on the dropout rate compared
with placebo (k = 16, OR = 0.911, 95% CI = 0.660 to 1.256,
P = 0.568) (Supplemental Fig. 2E, http://links.lww.com/
MENO/B131). Subgroup analysis similarly revealed no associ-
ation with dropout rates compared with placebo for black co-
hosh extracts alone or in combination with other herbal medi-
cines without significant difference between these two sub-
groups (P = 0.797) (Supplemental Fig. 1F, http://links.lww.
com/MENO/B131).

Risk of bias and publication bias
We found that 72.1% (111/154 items), 27.3% (42/154 items),

and 0.6% (1/154 items) of the included studies had overall low,
unclear, and high risks of bias, respectively. The source of un-
clear risk of bias was in the vague reporting of randomization al-
location concealment (Supplemental Figs. 3, http://links.lww.
com/MENO/B131).

DISCUSSION
The major finding of the current meta-analysis was that black

cohosh extracts, either alone or combined with other herbal med-
icines, improved menopausal symptoms, specifically somatic/
vasomotor-associated symptoms, but not mood symptoms (ie,
anxiety or depressive symptoms), significantly better than pla-
cebo. This finding was consistent with previous meta-analyses,
which also demonstrated a significant benefit of black cohosh
in relieving overall menopausal symptoms.17,18,28 In addition to
overall menopausal symptoms, as addressed by previous meta-
analyses, the current meta-analysis also analyzed the effects on
specific menopausal symptoms, such as hot flashes, somatic
symptoms, and mood symptoms (ie, anxiety/depressive symp-
toms), which are the major menopause-related concerns in clin-
ical practice.44 In contrast to the previous meta-analyses,17,18,28

we also carried out a subgroup meta-analysis to clarify potential
differences in the efficacies of different black cohosh–related
combination treatments on menopausal symptoms.
Subgroup meta-analysis demonstrated that there was no sig-

nificantly different efficacy on the primary outcome and sec-
ondary outcomes between those regimens of black cohosh com-
bined with other herbal medicines and those with black cohosh
alone. This finding is of clinical importance because of the con-
cerns of adverse effect related to the combination of multiple
phytoestrogenic regimens. To be specific, the potential risk of
hepatotoxicity32 is one major concern related to the use of black
cohosh extracts and some other phytoestrogenic regimens. In
some case reports, the issue of hepatotoxicity was raised related
to black cohosh use.11,45 Although a previous meta-analysis
found no conclusive evidence for an association between black
cohosh extract use and hepatotoxicity,32 the potential risk re-
lated to combination of phytoestrogenic regimens was men-
tioned in several review articles.14,15 The current meta-analysis
demonstrates that adding some additional components to black
Copyright © 2023 The North American Menopause Society.
cohosh does not enhance its effectiveness in relieving meno-
pause symptoms.

In addition to hepatotoxicity, there have been concerns about
the potential relationship of black cohosh to breast cancer due to
its possible action as a selective estrogen receptor modulator-like
agent.30 However, themechanism of action of black cohosh is un-
certain.46 Similarly, although there had been no RCT addressing
black cohosh in menopausal women with concomitant breast
cancers, the currently recruited RCTs reported no serious adverse
events related to the incidence/recurrence of breast cancer.

Limitations
The current study had some limitations. First, the numbers of

RCTs and participants (22 RCTs and 2,310 participants) were
relatively small. Second, the treatment duration (mean= 15.3wk,
range = 4-52 wk) and overall study duration (mean = 16.7 wk,
range = 4-52 wk) were short, and some potential adverse effects
(such as breast cancer) and some secondary outcomes (ie, anx-
iety or depressive symptoms) might not have been demonstrated
with a short study duration. Third, because of the wide variety of
menopausal symptoms and investigated outcomes among the
recruited RCTs, we focused on the most frequently mentioned
outcomes in those recruited RCTs. In addition, to provide a di-
rect measurement regarding a specific outcome would be clini-
cally relevant to the clinicians. However, the most RCTs used a
wide variety of scales to evaluate the primary (overall menopausal
symptoms) and secondary outcomes (somatic symptoms). There-
fore, because of the necessity of statistical process, we had to
standardize the effect size and calculate with the Hedges’ g.
Fourth, few RCTs addressed combination regimens including
black cohosh extracts,8-10,43,47 and the contents of the combina-
tions varied widely among studies, meaning that the compara-
tive different efficacy was mainly based on only a few RCTs.
This limitation should be taken into account by clinicians in clin-
ical practice. In addition, in this study, we did not do any sub-
group analysis regarding the dosage/preparations because the
units and compounds of the black cohosh extracts varied largely
among the included RCTs. Therefore, to provide a direction guid-
ing future research, we recommended the researchers try to unify
the units/weights of the black cohosh extracts in their future re-
search in this field so that it would provide more information to
clinicians. Fifth, unclear risk of bias in the vague reporting of
randomization allocation concealment might also contribute
potential bias in the current study. Finally, we did not apply a
cost-effectiveness analysis in our study, which might limit the
clinical application of the current study. In addition, we could
not make a quality control analysis for each black cohosh prod-
uct. In the report by Jiang et al48 (2006), the quality control of dif-
ferent black cohosh products ranged widely. Furthermore, the def-
inition of the perimenopause transition or menopausal stage varied
widely among the included studies, which was important because
the outcomes were considered to be stage-specific.
CONCLUSIONS
The current study provided evidence indicating that black

cohosh extracts significantly improved overall menopausal
Menopause, Vol. 30, No. 7, 2023 771
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symptoms, as well as hot flashes, and somatic symptoms com-
pared with placebo. Furthermore, the combination of black co-
hosh extracts with other herbal medicines did not provide statis-
tically superior benefit in comparison with black cohosh alone.
Further RCTs with larger sample sizes and longer study dura-
tions are needed to investigate the potential benefit of black co-
hosh extracts for relievingmenopausal symptoms. Furthermore,
to understand the mechanism of action, the difference between
extract compounds, and the safety concerns with respect to this
herbal medicine are important.
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