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The Effect of Salvia Officinalis on Hot Flashes
in Postmenopausal Women: A Systematic
Review and Meta-Analysis

ABSTRACT

Background: The experience of hot flashes during menopause has a negative effect on quality of
life and can cause disturbance in the workplace and disrupt daily activities. Phytoestrogens in Salvia
officinalis reduce menopause symptoms due to their anti-dopaminergic effects. This study was
conducted to systematically review and summarize the results of clinical trials on the effect of Salvia
officinalis on hot flashes in postmenopausal women.

Methods: In this systematic review, databases including Pubmed, Web of Science, Cochrane library,
Scopus, SID, and Magiran were searched using keywords such as menopause, hot flashes, Salvia
officinalis, and herbal medicines; all possible combinations of these words were used with the Boolean
operators of “OR” and “AND”. To evaluate the quality of articles, we used Cochrane’s Risk of bias
tools.

Results: After eliminating the duplicates, a total of 148 articles were found. Following the exclusion of
irrelevant articles, 4 studies with number of 310 people were examined. Among them, 3 out of 4 studies
examined the effect of Salvia officinalis on the frequency of hot flashes, 3 out of 4 studies examined
the severity of hot flashes, and only 1 out of 4 studies examined the effect of Salvia officinalis on the
duration of hot flashes. All 4 reviewed studies indicated that the use of Salvia officinalis reduced the
frequency and severity of hot flashes in postmenopausal women. Meta-analysis results showed that the
effect of Salvia Officinalis on the frequency [ES=-1.12 (%95 CI:-2.37; 0.14), 1>=71%)] of hot flashes in
postmenopausal women was significant compared to placebo, but severity [ES=-2.05 (%95 CI:-6.53;
2.43), I’=70%)] was not significant.

Conclusion: Salvia officinalis can be used to reduce the frequency of menopausal hot flashes. Expansive
use of this plant can be suggested in case it is confirmed in further investigations.
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INTRODUCTION

Menopause is caused by the cessation of follicle-
stimulating hormone secretion and is defined
as a 12-month interruption of menstruation
for no other specific reason." > More than
88% of women experience hot flashes during
menopause. This symptom lasts for more than 5
years in 50% of women and more than 15 years
in 10% of women.’ In addition to disturbing
women in the workplace and disrupting daily
activities, hot flashes also affect a person’s
sleep, mood, concentration, communication
with others, sexual activity, enjoyment of life,
and quality of life.* > The treatment currently
used to improve and reduce the symptoms of
hot flashes is hormone therapy with estrogen
and progesterone. Complications of hormone
therapy at this age include the negative effect
on lipids and lipase activity, increased risk
of stroke, breast and endometrial cancer,
thromboembolic disorders, liver problems, and
alzheimer’s disease.®

The lack of acceptance of hormone therapy,
related to concerns about its safety, has led
to the popularization of many alternative
and complementary methods of treatment.’
Alternative therapies are divided into two
categories: pharmacological and herbal
remedies.® The effects of non-hormonal
drugs were less than those of estrogen, which
caused the women to find drugs with lower
side effects and lower costs.’ Phytoestrogens,
or plant estrogens, are non-steroidal plants
with structural components including
heterocyclics that have estrogenic properties
but no estrogenic structure and can act on
beta-estrogen receptors similar to 17-beta
estradiol.''> As herbal supplements are not
strictly regulated like prescription drugs, the
quality and safety may vary between brands
or even between bundles of the same brand."
These compounds may also interact with
prescription drugs, resulting in dangerous
adverse events. Phytoestrogens in Salvia
officinalis may reduce menopausal symptoms
due to their mild anti-dopaminergic effect on
the central nervous system and their effect on
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neurotransmitters.'> 4

Many studies have been published on the
effects of phytoestrogens; however, there is
still no consensus despite over two decades
of research. The efficacy of Salvia officinalis
remains controversial. Some research findings
have indicated a significant decrease in the
severity and frequency of hot flashes among
menopausal women, while other studies
have argued that the treatment of Salvia
officinalis does not reduce the frequency of
hot flashes.'>%!

A Cochrane review evaluated the literature
on phytoestrogens for treating vasomotor
symptoms in menopausal women. The review
included 43 randomized controlled trials with
4,364 participants. However, the review found
that very few studies provided data suitable
for meta-analysis, meaning that a conclusion
on the efficacy of phytoestrogens could not
be reached.”” Several systematic reviews
and meta-analyses have been conducted to
evaluate the effects of different medicinal
plants (including Humulus Lupulus, lavender,
and evening primrose) on hot flashes, but the
results of these studies have varied due to
differences in methodologies and the lack
of comprehensive meta-analyses.”** Given
that systematic reviews and meta-analyses
attempt to collate all empirical evidence
that meets predefined eligibility criteria to
answer specific research questions, and given
the lack of definitive conclusions about the
effect of Salvia officinalis, the aim of this
systematic review with meta-analysis was
to systematically summarize and critically
evaluate the effect of Salvia officinalis on hot
flashes in postmenopausal women.

METHODS AND MATERIALS

This study was performed based on the preferred
reporting items for systematic reviews and meta-
analysis (PRISMA) checklist for systematic
reviews.”® An intensive and regular search of
English articles was conducted in Pubmed, Web
of Science, Cochrane library, Scopus, SID, and
Magiran databases as well as the reference lists

ijjcbnm.sums.ac.ir



of the retrieved articles through hand searching
between May 1990 and March 2023. Each
database search was conducted based on the
search straregy and keywords. An example of
search strategy in PubMed database is shown
in the Table 1.

The research question was determined
based on the population/problem,
intervention, comparison, and outcome
(PICO) elements. Specifically, the question
was: “In postmenopausal women aged 48 and
65 years, who have been menopaused for at
least 12 months and experienced at least three
hot flashes per 24 hours or intense hot flashes
daily (P), does the daily use of yarrow at a
dose between 100 and 280 (I), compared to
an alternative or control intervention in the
control group (C), reduce or prevent the risk
of Salvia officinalis extract on the severity,
frequency, and duration of hot flashes in
postmenopausal women (0)?”

The main inclusion criteria for this
structured review were randomized clinical
trials which involved human participants,
were published in Persian or English, and
examined the effect of Salvia officinalis
on hot flashes in postmenopausal women.
Exclusion criteria included unrelated studies,
duplicates, lack of full-text access, failure to
meet the study purpose, unreported sample
sizes, or reported results of interventions.
The materials were analyzed and interpreted
to determine the problem under study and
collect the findings based on the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist.?® To
select the articles and extract data, all articles

SD(change)
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containing the desired keywords in the title
or abstract were included in the study. Two
researchers performed quality review and
extraction of articles independently, with
discrepancies resolved by a third researcher
(project manager).

The initial review was based on the abstract,
and irrelevant and duplicate articles were
removed. To evaluate the quality of articles,
we reviewed the studies for selection bias
(random sequence generation and allocation
concealment), implementation (blinding
participants and evaluators), diagnosis
(statistical analyst blinding), sample dropout
(leaving the study after randomization),
and reporting (selective outcome report).
Cochran’s Risk of Bias tool was used for this
purpose.”’” The process of selecting articles
and the reasons for their exclusion are shown
in the flowchart (Figure 1). The study was
approved by ethics committee of Mashhad
University of Medical Sciences (ethical code:
IR.MUMS.NURSE.REC.1400.058).

Statistical Analysis

Meta-analysis was performed using R
software version 4.2.1 using meta and dmetar
packages **3°. Since our interest outcomes
(severity and frequency of hot flashes) were
reported as mean and standard deviation at
baseline and endpoint, we computed the effect
size (D) and standard error (SED) as below:
Meanchange=Meanendpoint—-Meanbaseline

Where represents the correlation coefficient
which was assumed to be 0.5 in this study.

Random effect models were used to
calculate overall summary estimates.

= \/[SD (baseline)]? + [SD(endpoint)]?> — 2 = r * SD (basline) * SD(endpoint)

Table 1: Strategy for systematic search of the published literature in PubMed database

Search strategy

Result

(“Menopause”’[Mesh] OR “Postmenopause”’[Mesh]) AND (“Hot Flashes/complications”’[Majr] OR 100
“Hot Flashes/diagnosis”[Majr])) OR “Vasomotor System”[Mesh]) AND (“Salvia officinalis/adverse
effects”[Majr] OR “Salvia officinalis/drug effects”[Majr])) OR “Salvia officinalis”[Mesh]) AND
(“Plant Extracts”[Mesh] OR “Plants, Medicinal”[Mesh])) AND (“Complementary Therapies”[Mesh]

OR “Traditional Medicine Practitioners”’[Mesh])) AND (“Randomized Controlled Trial” [Publication
Type] OR “Randomized Controlled Trials as Topic”[Mesh] OR “Controlled Clinical Trial” [Publication
Type])) OR “Random Allocation”[Mesh] AND 1990:2023[dp].
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©
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S
o Studies included in
E quantitative synthesis
(meta-analysis)
—

Figure 1: PRISMA Flowchart

Heterogeneity was quantified with the
inconsistency index (1?).*! Due to the low
number of studies, we could not assess
publication bias using Egger’s (4) and Begg’s
model.*

RESULTS

After the duplicates were removed from the
initial search of 317 articles, a total of 148
articles were found. Then, 9 full-text articles
were reviewed, of which two articles were
excluded due to weak methodology and lack of
a control groups;'”” two article were excluded
because they were review articles,':** and one
article was excluded due to the unavailability
of the full text.” Finally, 4 studies with a
final number of 310 people were examined'™
16,1820 (Figure 1). Of these, 3 out of 4 studies
examined the effect of Salvia officinalis on
the frequency of hot flashes,' ' ¥ 3 out of 4
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studies examined the effect of Salvia officinalis
on the severity of hot flashes,'*!*?°, and only 1
out of 4 studies examined the effect of Salvia
officinalis on the duration of hot flashes.” The
characteristics of the studies included in the
systematic review study are given in Table 2.
The lowest™® and highest'> sample sizes were 30
and 84 postmenopausal women with a mean age
of 45 to 65 years, respectively. In studies, the
daily dose of yarrow was between 100 and 280
mg, which is one capsule a day for 8 weeks,"
161 capsule a day for 4 weeks,” and 3 times a
day for 3 months' for the intervention group.
Different instruments were used to
determine the effect of Salvia officinalis
capsules on the frequency, severity, and
duration of hot flashes in postmenopausal
women. These instruments included the
Menopausal Rating Scale,' * a frequency,
duration, and severity registration form,'* '¢
and the Hot Flash Severity Score.?
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Across all reviewed studies, the results
indicated the effectiveness of capsules
containing Salvia officinalis extract on the
severity, frequency, and duration of hot flashes
in postmenopausal women.

The quality of the selected articles was
systematically evaluated using Cochran’s
Risk of Bias tool. In terms of random
sequence bias, four studies' 16 820 were
considered to have low bias for assigning
the individuals to control and intervention
groups due to the use of random sequence
generation software. In terms of allocation
concealment bias, four studies were
evaluated to have low bias due to the use
of computer software.'> ' 1820 Regarding
performance bias, two studies were
performed using a double-blind method,'®:2°
and one study was conducted using a triple-
blind method."” These studies were evaluated
as having low bias in terms of performance
bias. Blinding was not mentioned in one
study.'® In terms of sample dropout bias,
participants were present in the study from
randomization to analysis of the results in
two studies,'> '® and two studies'® * reported
the frequency and cause of drop in research
units. Thus, these studies were evaluated to
have low bias in terms of sample dropout
bias. In the review of reporting bias, all four
published articles apparently contained all
the expected consequences, so they were
considered to have low bias. A summary of
the risk of bias for each study is provided in
Figures 2 and 3.

Meta-analysis results showed that the
effect of Salvia Officinalis on the frequency
[ES=-1.12 (%95 CI:-2.37; 0.14), 1>=71%)] of
hot flashes in postmenopausal women was
significant compared to placebo (Figures 4),
but on severity [ES=-2.05 (%95 CI:-6.53;
2.43), I’=70%)] it was not sigifant (Figures 5).
Due to insufficient data, in which only
1 out of 4 studies examined the effect of
Salvia officinalis on the duration of hot
flashes, it was not possible to analyze the
effect of Salvia officinalis on the duration of
hot flash.

FDA: Food and Drug Administration
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Random sequence generation (selection bias)
Allocation concealment (selection bizs) |
Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome dta (atiton bias) [
Selective reporting (reporting bias) [

0% 25% 50% 75%  100%

- Low risk of bias

D Unclear risk of bias

Il High risk of bias

Figure 2: Risk of bias graph; review authors’ judgements about each risk of bias item presented in percentages

across all studies

Masoumi (2019)

Sadeghi (2012)

Wilfried (2021)

Zeidabadi (2020)

. . . . Selective reporting (reporting bias)

. . . ‘ Blinding of participants and personnel (performance bias)
. . . . Blinding of outcome assessment (detection bias)
. . . . Incomplete outcome data (attrition bias)

‘ . . . Random sequence generation (selection bias)
® @ @ | @ |Alocation concealment (selection bias)

Figure 3: Risk of bias summary; review authors’
judgements about each risk of bias item for each
included study

DiscussION

This systematic review included four studies to
determine the effect of Salvia officinalis on hot
flashes in postmenopausal women. The results
showed the effectiveness of Salvia officinalis
capsules on the frequency, severity, and duration
of hot flashes; however, the meta-analysis results
only showed the effect of Salvia officinalis on
the frequency of hot flash. Some meta-analyses
showed positive effects of phytoestrogens on the
frequency of hot flashes.*** A meta-analysis of
ten studies found that the phytoestrogen group
had a significant reduction in hot flash frequency
when compared to the placebo.’® Although
many studies have shown that phytoestrogens
can reduce vasomotor symptoms of menopause,
many others have not. A review and meta-
analysis found little conclusive evidence
on the effectiveness of phytoestrogens for
treating vasomotor symptoms associated with
menopause.?

Studies on the effect of Salvia officinalis on
the frequency of hot flashes demonstrated the
effectiveness of this plant. A study showed that
daily consumption of one tablet containing

Experimental Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Sadeghi et al 2012 42 -6.06 49451 42 -3.28 3.9801 —’—- -2.78 [-4.70,-0.86] 22.3%
Masoumi etal 2019 40 -0.77 0.6475 40 -0.42 0.6785 i -0.35 [-0.64;-0.06] 45.7%
Zeidabadietal 2020 31 -149 26446 28 -0.44 22653 —= -1.05 [2.30; 0.20] 31.9%
Random effects model 113 110 — -1.12 [-2.37; 0.14] 100.0%
Heterogeneity: /% = 71%, 12 = 0.8720, p = 0.03 ‘ ! ‘ !

4 2 0 2 4

Figure 4: Forest Plot of the Mean Difference Pooling for frequency of hot flashers
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Study Total Mean SD Total Mean

Wilfried et al 2021
Zeidabadi etai 2020

Random effects model 69 68
Heterogeneity: /% = 70%, t° = 7.8210, p = 0.07

Experimental Control

38 -8.80 11.9367 40 -3.80 9.6659
31 -040 31396 28 -0.12 2.5548

Mean Difference MD 95%-Cl Weight

; | -5.00 [-9.83;-0.17] 37.6%

iE -0.28 [-1.73; 1.17] 62.4%
#’ -2.05 [-6.53; 2.43] 100.0%

-5 0 5

Figure 5: Forest Plot of the Mean Difference Pooling for severity of hot flashers

100 mg of Salvia officinalis extract for eight
weeks reduced the frequency of hot flashes.'
Another study found that the mean frequency
of hot flashes decreased significantly after
eight weeks of treatment. The mean frequency
of hot flashes in the first and second weeks
after taking the drug showed a statistically
significant difference between the two groups
of Salvia officinalis and black cohosh, but
this difference was not significant from the
third week onwards. However, considering
the statistically significant difference in
the frequency of hot flashes in the Salvia
officinalis group before and eight weeks
after the intervention, it can be concluded
that Salvia officinalis has an effect on the
frequency of hot flashes over time. 66% in the
group of black cohosh and 70% in the group of
Salvia officinalis were in the moderate group
in terms of duration of hot flashes.!¢

As to the severity of hot flashes, a study
found no statistically significant difference
between the intervention and control groups
two weeks and eight weeks after treatment.
However, at 10 and 12 weeks after the
intervention, this difference was significant.?
In another study, taking three tablets a day
containing 100 mg of Salvia officinalis extract
for three months improved the symptoms of
hot flashes, night sweats, sleep disorders, and
forgetting scores of menopausal women. The
results showed a significant difference with the
control group only in week 12 of treatment.'®
In another study, taking three tablets a day
containing 100 mg of Salvia officinalis extract
from the first week onwards had a significant
effect on reducing the severity of hot flashes.'®

One of the strengths of this study is the
quality assessment of the included articles
using the Cochrane risk-of-bias tool. Overall,

176

the studies had a suitable methodology, but
the limited number of available trials and the
small number of participants in some studies
might have resulted in insufficient statistical
power and limited the ability to draw definitive
conclusions. Future research could consider
dividing women into subgroups based on
their circulating levels of estradiol and body
mass index to further investigate the effect of
phytoestrogens, which may depend on these
factors.

CONCLUSION

Salvia officinalis can be used to reduce the
frequency of menopausal hot flashes. Therefore,
since it is non-invasive and is a herb, it is
recommended that this plant should be used to
reduce hot flashes. Expansive use of this plant
can be suggested in case it is confirmed in
further investigations.
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