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Abstract

Background: Perimenopause is the period during which many physiological changes mark the transition
into the final menstrual period of a woman and these changes are associated with climacteric symptoms.
Objectives: This study aimed to assess the efficacy and tolerability of an Ashwagandha root extract on the
climacteric symptoms, quality of life (QoL), and hormonal parameters in perimenopausal women.
Materials and Methods: In this 8-week, randomized, double-blind, placebo-controlled study, 100 women
with climacteric symptoms were randomly allocated to take either a placebo or 300 mg of an Ashwagandha
root extract twice daily. Outcomes were measured using the menopause rating scale (MRS), menopause-
specific QoL (MENQoL), hot flash score, and hormonal changes in estradiol, follicle-stimulating hormone
(FSH), luteinizing hormone (LH), and testosterone.
Results: Among 100 participants enrolled, 91 participants completed the study. In comparison with the placebo,
ashwagandha supplementation was associated with a statistically significant reduction in total MRS score
(p < 0.0001), reflected by significant reductions in the psychological (p = 0.0003), somato-vegetative (p = 0.0152),
and urogenital (p < 0.0001) domains. Ashwagandha intake demonstrated a statistically significant reduction in
total MENQoL scores (p < 0.0001) and was also associated with a statistically significant increase in serum estra-
diol (p < 0.0001) and a significant reduction in serum FSH (p < 0.0001) and serum LH (p < 0.05) compared with
the placebo. There was no significant between the group differences in the serum testosterone level.
Conclusion: These findings suggest that ashwagandha root extract can be a safe and effective option to
relieve mild to moderate climacteric symptoms during perimenopause in women.
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Introduction

Perimenopause is defined by the World Health Orga-
nization as “the period immediately prior to the

menopause (when the endocrinological, biological
and clinical features of approaching menopause com-
mence) and at least first year after the menopause.”1

During this period, women experience numerous
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physical and psychological changes. The most common
perimenopausal event is a change in the menstrual
cycle, comprised of increased, or decreased menstrual
cycles or missed cycles. Other common perimeno-
pausal symptoms include hot flashes, vaginal dryness,
disrupted sleep, night sweats, joint and muscle pain,
physical and mental fatigue, depression, and cognitive
impairment.2,3 While most symptoms are not life-
threatening, they may have a negative impact on the
quality of life (QoL) including physical and psychologi-
cal health.4 Globally, approximately 90% of women
seek support from healthcare professionals for the
management of perimenopausal symptoms.5 It is esti-
mated that QoL is significantly affected in 20% of
women.6 A hot flash is experienced by most women
and is moderately problematic in approximately one-
third of women. The majority of the women experience
hot flashes for approximately 1–2 years. But new stud-
ies published demonstrate that some women can expe-
rience them for nearly a decade or more, and a tiny
percentage of women experience hot flashes through-
out their lives.7 Treatment of the climacteric symptoms
during perimenopause includes both pharmacological
and non-pharmacological approaches. Hormonal
replacement therapy is the most frequently used phar-
macological treatment for managing menopausal
symptoms, such as hot flashes and night sweats.3

Although studies demonstrate that hormonal replace-
ment therapy is effective, it is occasionally associated
with an increased risk of venous thromboembolism,
and breast cancer in women with borderline risk.8

Therefore, natural aids and alternative treatments are
gaining greater popularity across the world.9,10 Regular
physical activity, yoga, meditation, and nutritional
counseling have been shown to help in the manage-
ment of menopausal symptoms.11 Herbs and standard-
ized extracts of Soy (Glycine max), Red clover (Trifolium
pratense), Black cohosh (Actaea racemosa), Chasteberry
(Vitex agnuscastus), Asian ginseng (Panax ginseng), and
Hops (Humulus lupulus), composed of so-called phyto-
estrogens, have been in use for the management of
postmenopausal symptoms.12

Ashwagandha, scientifically known as Withania som-
nifera (L.) Dunal, is a member of the Solanaceae family
of plants that has been used for millennia as a
“Rasayana” to enhance longevity and improve
overall health.12 In ayurvedic medicine, the
ashwagandha root has a long history of use as an
adaptogen to treat stress and anxiety.13 Pharmacological
and clinical studies have confirmed that ashwagandha
has numerous physiological actions including

anti-inflammatory,14 neuroprotective, adaptogenic,15–17

and cognitive-enhancing effects.18,19 As a treatment for
hormonal-related complexities, ashwagandha has been
used for the treatment of infertility and sexual dysfunc-
tion.20 In men, ashwagandha has been used to treat erec-
tile dysfunction and performance anxiety. It has also
been found to increase serum testosterone concentra-
tions, decrease follicle-stimulating hormone (FSH), and
increase luteinizing hormone (LH) production.21,22 In
women, ashwagandha has demonstrated benefits in
improving sexual desire and sexual dysfunction. In a
study by Dongre et al.23 ashwagandha increased sexual
function, sexual arousal, and lubrication, and lowered
sexual distress in healthy women. Even though the
mechanism associated with ashwagandha’s effect on the
reproductive system is not yet well understood, it is
hypothesized that it may be associated with its
adaptogenic, anti-inflammatory, and antioxidant effects.
Another plausible mechanism could be that the GABA
mimetic activity of ashwagandha might play a potential
role in inducing gonadotropin-releasing hormone secre-
tion and thus improving the hormonal balance.20

Due to the promising findings of ashwagandha
administration on reproductive health in women, the
aim of this study was to examine the efficacy and tol-
erability of an ashwagandha root extract in improving
climacteric symptoms in perimenopausal women.

Materials and Methods
Study design

This was an 8-week, randomized, double-blind, placebo-
controlled study assessing the efficacy and safety of an
ashwagandha root extract in perimenopausal women
experiencing climacteric symptoms. The study protocol
was approved by the Institutional Ethics committee
(IEC) of DY Patil Medical College, Hospital and
Research Center, Navi Mumbai, India (IEC Ref.
No. DYP/IEC/06-149/2019) and was prospectively reg-
istered with the Clinical Trials Registry of India (Reg. #:
CTRI/2019/10/021547). The study followed the princi-
ples of the Declaration of Helsinki (2013 updated ver-
sion) and was conducted in compliance with the Good
Clinical Practice (GCP) guidelines and the Consolidated
Standard of Reporting Trials (CONSORT) statement.

Recruitment

All suspected women in the perimenopausal age
group attending the outpatient setting of the study
site were screened for study eligibility criteria.
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Sample size calculation

As this was an exploratory study, it was planned that
100 participants would be enrolled. The sample size
was not based on any assumptions and power
calculations.

Randomization and blinding

Enrolled women were randomly assigned to one of
two groups (ashwagandha and placebo) in a 1:1 ran-
domization ratio. Participants were assessed at base-
line, week 4, and week 8. Randomization was
performed using an automated method of random
number generation (Rando version 1.2) that was pre-
determined for the study site. The test and placebo
products were manufactured and packed in identical
containers and labeled equivalently to ensure
blinding. The investigator received the randomization
codes in separate envelopes for each study participant
and was instructed to open the envelope only after
assigning the study number to the eligible participant.
An investigator blinded to treatment allocation col-
lected the outcome measures at each scheduled visit.
Similarly, personnel involved in data collection and
statistical analysis were blinded to treatment
allocation.

Eligibility criteria

Inclusion criteria
Healthy perimenopausal women aged 45–60 years, a
body mass index (BMI) between 18 and 35 kg/m2,
with an intact uterus and ovaries were recruited for
this study. Participants had an irregular menstrual
cycle in the past 12 months (a change in cycle dura-
tion of �7 days) and at least two missing periods dur-
ing the past 12 months. Women reported suffering
from any of the following perimenopausal symptoms:
hot flashes, night sweats, insomnia, migraine, and
irritability.

Exclusion criteria
Women were excluded if any of the following condi-
tions were met at the time of the screening: (1) taking
any form of herbal extract 3 months before study
entry; (2) on hormone replacement therapy for more
than 3 months; (3) present active medical, surgical,
and gynecological problems; (4) history of drug or
alcohol abuse; (5) history of breast or cervical carci-
noma; (6) currently taking any medication that could
affect bone metabolism, including glucocorticoids,
anticonvulsants, and methotrexate; (7) clinically

relevant cardiovascular, gastrointestinal, hepatic, neu-
rologic, endocrine, hematologic, or other major sys-
temic diseases; (8) mental/cognitive condition
affecting the person’s ability to understand the nature,
scope, and requirements of the study; (9) suffering
from any other medical condition that may, in the
opinion of the investigator, interfere with adherence
to the study tasks.

The study was registered with the Clinical Trials
Registry—India (Trial ID: CTRI/2019/10/021547;
Registration date: 10 July, 2019).

Study interventions
The investigational product contained an
ashwagandha root extract (KSM-66) that was received
from the manufacturer, Ixoreal Biomed Inc., Los
Angeles, California, USA. The placebo capsules used
in the study were identical to the study capsules in
appearance, shape, color, and packaging. KSM-66
(ashwagandha root extract) has >5% withanolides
and has a yellowish powdery appearance. Both the
investigational product and the placebo were made
into capsules weighing 300 mg and were produced in
a good manufacturing practice-certified facility. Par-
ticipants were instructed to take one capsule, twice a
day, with water for 8 weeks.

Outcome Measures

All participants were evaluated at baseline, week
4, and week 8 by a trained clinician who was a part
of the study team. The general health conditions and
vital parameters of each participant were measured at
each visit. The assessed vital parameters included the
measurement of systolic and diastolic blood pres-
sures, pulse rate, respiratory rate, and body
temperature.

Primary outcome measure

The menopause rating scale: The MRS is a self-report
questionnaire that has been widely used and psycho-
metrically validated for evaluating the severity of
perimenopausal and aging symptoms.24 It assesses
11 symptoms, with each symptom being scored on a
scale from 0 (none) to 4 (extremely severe). A total
score and three sub-scores (psychological, somatic,
and urogenital) were calculated.
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Secondary outcomes measures

Menopause-specific quality of life questionnaire: The
MENQoL is a validated self-report questionnaire that
assesses the QoL of women during the menopausal
period.25 It consists of 29 items rated on a 7-point
Likert scale assessing the impact of one of four
domains of menopausal symptoms including vasomo-
tor, psychological, physical, and sexual symptoms.
A score of “0” indicates that the symptom is not pre-
sent or is not disturbing, and a score of “6” refers to
an extremely bothersome symptom. A total meno-
pause discomfort score was calculated by summing
the scores of the different domains.

Hot flash score: A hot flash score for each day was
calculated as the number of hot flashes multiplied by
the average severity of hot flashes on that day. The
severity of hot flashes was scored by the patient on a
5-point scale of 0 (No symptom) and 4 (Very severe)
in a daily diary during the study period. Data of
3 days prior to the study visit was used for calcula-
tion of hot flash score.

Hormonal assessments: Blood samples to assess for
concentrations of estradiol, FSH, LH, and testosterone
were collected by venepuncture at baseline and week
8 in the morning. Samples were collected into EDTA/
non-EDTA vials for assaying hematological and bio-
chemical parameters. Serum was separated from the
collected blood samples by centrifugation at 6000 rpm
at 4�C for 10 min and stored at �80�C for further
analysis. The hormone analysis in serum samples was
carried out using enzyme-linked immunosorbent
assay (ELISA) kit methods.

Adverse events and tolerability: Plausible adverse
reporting and tolerability assessment were conducted
for all the participants of this study. Participants were
instructed to list any adverse effects, symptoms, or ill-
ness experienced during the study period. Clinical
safety and tolerability were assessed based on the
adverse events reported by the participants during
the follow-up or the clinical evaluation. Patient’s
Global Assessment of Tolerability to Therapy
(PGATT) was considered by the physician to assess
the participants conditions on a five-point rating scale
represented as excellent tolerability (no adverse effects
and patient able to tolerate the drug), good tolerabil-
ity (minimal side effects not interfering with patient’s
daily activities), moderate tolerability (some side
effects and minimal interference in patient’s daily
activities), poor tolerability (significant side effects
and significant interference in patient’s daily

activities), and worst tolerability (patient not able to
tolerate the drug at all due to adverse effects).

Statistical analysis

All relevant statistical calculations were completed
using Stata 13.0 IC (Stata Corp. USA). Efficacy analy-
sis was performed on the per-protocol (PP) data
(n = 91), whereas safety analysis was performed on
the intent-to-treat (ITT) data (n = 100). A summary
statistic for all the parameters was performed and the
results were presented as mean, and 95% confidence
interval for continuous variables; count, and percent-
ages for categorical variables. Also, the changes in the
scores of primary and secondary outcomes from base-
line were calculated and expressed as mean change
and percent change from baseline. Apart from this,
categorical variables were analyzed using the chi-
square test (Fisher’s exact test).
For between- and within-group comparisons, the

distribution of variables was evaluated by means of
the Shapiro–Wilk test for normality and the F-test for
homogeneity of variances. The baseline scores of the
MRS and MENQoL were compared to post-treatment
scores at week 4 and week 8 using the Friedman test
(nonparametric repeat measures analysis of variance
[ANOVA]). Comparisons of changes between the
groups at baseline and at different time-points were
done using the Mann–Whitney “U” test. The p-values
were reported to all the efficacy and safety parameters
with Bonferroni correction, where applicable.
A p-value of less than 0.05 was considered the

threshold to claim statistical significance.

Results
Demographics details and baseline data

As detailed in Figure 1, from 143 women who were
assessed, 100 participants met the eligibility criteria
and were enrolled in the study. Ninety-one partici-
pants completed the study comprising 46 participants
in the ashwagandha group and 45 participants in the
placebo group (Figure 1). Nine participants (placebo
[n = 5] and ashwagandha [n = 4]) did not complete
the study. Reasons for not completing included lost to
follow up (placebo [n = 2] and ashwagandha [n = 1]),
withdrawal of consent (placebo [n = 2] and
ashwagandha [n = 1]), and noncompliance (placebo
[n = 1] and ashwagandha [n = 2]). Data were col-
lected in full, from all completing participants, with
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no missing data. Demographic details and vital
parameters are shown in Table 1 which indicates that
the study population between the two groups was
homogenous, with no statistically significant differ-
ences between the groups.

Outcome measures

Menopause rating scale (MRS) (primary outcome
measure)
Changes in MRS scores across ashwagandha and the
placebo groups at each time point are detailed in
Table 2 and Figure 2a. Relative to the value at baseline,
the mean total MRS scores were statistically signifi-
cantly lower (p < 0.00001) in the ashwagandha group.

A between the group analysis revealed that there was
a statistically significant reduction in the total MRS
score in the ashwagandha group (p < 0.0001), com-
pared to the placebo group. The reduction in the total
MRS score was more than double in the ashwagandha
group (23.5%) compared to placebo group (10.9%).

In the ashwagandha group, relative to the value at
baseline, there was a statistically significant reduction
(p < 0.00001) in the mean psychological, somato-vege-
tative, and urogenital domain scores. In addition, an
analysis of the data showed a statistically significant
reduction in the psychological (p < 0.0001), somato-
vegetative (p = 0.0152), and urogenital (p < 0.0001)
domains, compared to the placebo group.

FIGURE 1 Consolidated Standard of Reporting Trials (CONSORT) flow diagram
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Secondary outcome measures

MENQoL
Changes in the MENQoL scores across the
ashwagandha and placebo groups over time are
detailed in Table 3 and Figure 2b. Relative to the

value at baseline, the mean total MENQoL score was
statistically significantly reduced (p < 0.00001) in the
ashwagandha group. At the end of the study, a
between the group analysis revealed that there was a
statistically significant reduction in the total MENQoL

TABLE 1 Baseline demographics characteristics

Ashwagandha (n = 50) Placebo (n = 50)

Mean (95% CI) Mean (95% CI) p-value*

Demography
Age (years) 47.1 (45.2, 55.5) 46.5 (39.0, 54.0) 0.430
Height (cm) 159.8 (157.8, 176.6) 159.7 (142.9, 176.5) 0.954
Weight (kg) 69.2 (67.2, 83.8) 69.2 (49.4, 88.9) 1.000
BMI (kg/m2) 27.3 (25.3, 35.0) 27.2 (19.3, 35.1) 0.924
Waist circumference (cm) 96.5 (94.6, 138.0) 97.1 (64.1, 130.1) 0.884

Vital parameters
SBP (mmHg) 119.3 (117.4, 135.7) 121.0 (105.5, 136.5) 0.305
DBP (mmHg) 79.7 (77.7, 93.0) 80.0 (69.7, 90.2) 0.818
Pulse rate (/min) 76.6 (74.7, 90.2) 77.8 (60.5, 95.1) 0.465
Respiratory rate (/min) 17.7 (15.8, 20.9) 17.2 (14.5, 19.8) 0.063

No. (%) No. (%)

Education
No formal education 3 (6.0%) 4 (8.0%) 0.995**

Primary school 7 (14.0%) 8 (16.0%)
Secondary school 10 (20.0%) 9 (18.0%)
Higher secondary school 12 (24.0%) 13 (26.0%)
Graduate 11 (22.0%) 10 (20.0%)
Post-graduate 7 (14.0%) 6 (12.0%)

Income
Lower 14 (28.0%) 13 (26.0%) 0.932**

Lower middle 14 (28.0%) 17 (34.0%)
Upper middle 15 (30.0%) 14 (28.0%)
Upper 7 (14.0%) 6 (12.0%)

Abbreviations: BMI, body mass index; CI, confidence interval; MRS, menopause rating scale; SBP, systolic blood pressure; DBP, diastolic blood
pressure.; *By independent two tailed t-test; and **Comparison by chi-square (Fisher’s exact) test.

TABLE 2 Menstrual rating scale

Ashwagandha (n = 46) Placebo (n = 45)

Mean (95% CI) Mean (95% CI)

Psychological Baseline 6.43 (5.61, 11.8) 6.33 (5.53, 7.14)
Week 4 �0.8 (�0.98, 0.63)** �0.4 (�0.55, �0.25)
Week 8 �1.59 (�1.93, 1.24)*** �0.71 (�0.95, �0.47)

Somato-vegetative Baseline 6.09 (5.2, 6.97) 6.5 (5.4, 7.6)
Week 4 �0.65 (�0.84, �0.46)* �0.64 (�1.04, �0.24)
Week 8 �0.14 (�0.15, �0.13)* �0.64 (�1.04, �0.25)

Urogenital Baseline 1.8 (1.58, 2.03) 1.82 (1.61, 2.04)
Week 4 �0.39 (�0.54, �0.24)* �0.16 (�0.27, �0.05)
Week 8 �0.48 (�0.64, �0.032)*** �0.24 (�0.39, �0.09)

Total MRS Baseline 14.33 (12.91, 15.75) 14.64 (12.94–16.35)
Week 4 �1.85 (�2.14, �1.55)*** �0.82 (�1.16, �0.49)
Week 8 �3.37 (�4.01, �2.73)*** �1.60 (�2.11, �1.09)

Abbreviations: CI, confidence interval; MRS, menopause rating scale.
*, **, and ***p < 0.05, p < 0.001, and p < 0.0001, respectively, for Mann–Whitney “U” test for improvement from baseline being higher
than the placebo.
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score in the ashwagandha group (p < 0.0001), com-
pared to the placebo group.
In the ashwagandha group, relative to the value at

baseline, there was statistically significant reduction
(p < 0.00001) in the mean vasomotor, psychological,
physical, and sexual domain scores. In addition, at
the end of study, a between the group analysis of the
data showed a statistically significant reduction
(p < 0.0001) in the vasomotor domain scores, com-
pared to the placebo group. An examination of the
between the group changes revealed there was no

statistically significant between the group differences
in the changes in the psychological, physical, and sex-
ual domain scores over time.

Hot flash score
Change in the hot flash score across the ashwagandha
and placebo group at each time point are detailed in
Table 4. Relative to the value at baseline, the mean
hot flashes score was significantly lower in the
ashwagandha group. The reduction in the hot flash
score, relative to the baseline was statistically

FIGURE 2 Mean reduction in total menopause rating scale (MRS) score (a), and total menopause-specific quality of life
(MENQoL) score (b) at baseline, weeks 4 and 8; (c) percentage of participants as per Patient’s Global Assessment of Tol-
erability to Therapy (PGATT) at week 8
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significantly lower (p < 0.0001) in the ashwagandha
group, than the placebo group. At the end of the
study, a comparative analysis between this showed
that women supplemented with ashwagandha
women experienced a significant reduction in their
mean daily number of hot flashes and sweating.

Serum hormone levels
Changes in the hormonal assessments across the
ashwagandha and placebo groups are detailed in
Table 5. At the end of the study, there was a signifi-
cant increase in the serum estradiol levels in the
ashwagandha group compared to the placebo group.
A between the group analysis revealed that there was
a statistically significant increase (p < 0.05), in the
estradiol levels in the ashwagandha group, compared
to the placebo group. The statistical significance level
of serum estradiol was significantly increased
(p < 0.0001) when sub-group analysis was conducted
between body mass index (BMI) levels of less than or

equal to 25 kg/m2 and more than 25 kg/m2 in both
sub-groups taking ashwagandha. In addition,
ashwagandha intake resulted in a statistically signifi-
cant reduction (p < 0.005) in the serum follicle-
stimulating hormone concentration, compared with
the placebo group. Non-significant decreases in the
LH (p = 0.591) and testosterone levels (p = 0.755)
were found during ashwagandha intake, compared to
the placebo intake.

Adverse events and tolerability
No major adverse events were reported by the partici-
pants although mild adverse events were reported by
seven participants during the study. Three partici-
pants in the ashwagandha group reported abdominal
discomfort, abdominal pain, and nausea. Four partici-
pants in the placebo group reported abdominal dis-
comfort, abdominal pain, insomnia, and nausea.
These adverse events reported were mild and tempo-
rary. The evaluation of the Patient’s Global

TABLE 3 MENQoL scale

Ashwagandha (n = 46) Placebo (n = 45)

Mean 95% CI Mean 95% CI

Vasomotor Baseline 5.65 (5.58, 5.72) 5.67 (5.6, 5.74)
Week 4 �0.1 (�0.1, �0.1)*** 0.04 (0.01, 0.06)
Week 8 �0.14 (�0.15, �0.13)*** 0.06 (0.04, 0.09)

Psychological Baseline 2.75 (2.62, 2.89) 2.75 (2.6, 2.89)
Week 4 �0.1 (�0.11, �0.09) �0.09 (�0.1, �0.09)
Week 8 �0.14 (�0.15, �0.13) �0.12 (�0.14, �0.11)

Physical Baseline 2.77 (2.65, 2.89) 2.74 (2.6, 2.88)
Week 4 �0.1 (�0.11, �0.09) �0.09 (�0.1, �0.09)
Week 8 �0.14 (�0.15, �0.13) �0.13 (�0.14, �0.11)

Sexual Baseline 2.75 (2.63, 2.87) 2.76 (2.63, 2.9)
Week 4 �0.10 (�0.11, �0.09) �0.09 (�0.1, �0.09)
Week 8 �0.14 (�0.14, �0.12) �0.12 (�0.13, �0.11)

MENQoL–total Baseline 13.92 (13.54, 14.32) 13.92 (13.47, 14.38)
Week 4 �0.41 (�0.42, �0.39)*** �0.25 (�0.28, �0.22)
Week 8 �0.56 (�0.59, �0.51)*** �0.31 (�0.36, �0.27)

Abbreviations: CI, confidence interval; MENQoL, menopause-specific quality of life. and ***p < 0.0001 respectively for Mann–Whitney “U”
for improvement from baseline being higher than the placebo.

TABLE 4 Hot flashes (no. of events/day)

Ashwagandha (n = 46) Placebo (n = 45)

Mean (95% CI) Mean (95% CI)

Hot flashes/sweating Baseline 6.8 (0.8, 12.7) 6.5 (1.0, 12.0)
Week 4 �1.0 (�2.7, 0.7)* �0.5 (�1.5, 0.6)
Week 8 �2.1 (�5.8, 1.7)*** �0.8 (�2.6, 0.9)

* and *** indicates p < 0.05, and p < 0.0001, respectively, for Mann–Whitney “U” for improvement from baseline being higher than the
placebo.
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Assessment of Tolerability to Therapy (PGATT) rev-
ealed that the participants reported more participants
(41.7%) reported treatment with ashwagandha as
“excellent” compared to the placebo group (23.9%)
(Figure 2c). Also, the tolerability being worst was only
reported in one participant in the placebo group. The
routine physical examinations did not reveal any sig-
nificant changes in physical measurements during the
study and after 8 weeks of treatment.

Discussion

The present study is the first double-blind, random-
ized, placebo-controlled clinical trial to evaluate the
efficacy of an ashwagandha root extract on climacteric
symptoms in perimenopausal women. Ashwagandha
root extract was associated with statistically signifi-
cant improvements in the vasomotor (hot flashes,
night-time sweating), psychological (depressed mood,
irritability, anxiety, and exhaustion), and somato-
vegetative and urogenital symptoms, compared with
the placebo. For the MRS scale, the clinical relevance
of the observed changes was determined through the
MCID (minimal clinically important differences)
value. The MCID value of 3.2 (Reference range = 4–7)
was obtained for the ashwagandha group compared
to 1.6 in the placebo group; thus, establishing the clin-
ical efficacy of the supplement.26 This result is an
improvement over the study funded by the Central
Council for Research in Ayurvedic Sciences, in which
ashwagandha was utilized as one of the treatment

groups for menopausal symptoms management.27 In
contrast to the present study, which was conducted in
perimenopausal women, the previous study was
undertaken in menopausal women.

The calming and mood-enhancing abilities of
ashwagandha have been confirmed in several publi-
shed clinical studies. These studies have been con-
ducted on adults of varying ages, experiencing stress,
and anxiety. The administration of ashwagandha had
a positive impact when compared with the placebo
on stress, anxiety, and depressive symptoms.15–17

However, there was no trial specifically performed
for examining its effect on the various menopausal
symptoms during perimenopause.

Every woman experiences menopausal transition
differently with varied physical and psychological
changes. While several studies are investigating post-
menopausal discomfort, only a handful have dealt
with perimenopausal discomfort. Maintaining a
healthy hormone balance during the menopausal
transition process can aid in the management of peri-
menopausal discomfort.4 Menopausal transition and
its fluctuating hormonal milieu are closely associated
with the onset of depressive mood in women and also
a multitude of gynecological conditions.6,28

During the menopausal transition, the depressive
and anxiety symptoms are usually treated using anti-
depressant drugs. Although antidepressants like
SSRIs are effective, they are associated with many
unwanted side effects.29 In this present clinical trial,
ashwagandha root extract was associated with a sig-
nificant reduction in anxiety, irritability, depressive

TABLE 5 Hormonal parameters

Ashwagandha (n = 46) Placebo (n = 45)

Mean 95% CI Mean 95% CI

Serum estradiol Baseline 34.54 (27.13, 41.95) 34.72 (25.42, 44.02)
Week 8 46.78 (39.26, 54.31)* 35.51 (27.29, 43.74)

Serum estradiol
≤25 kg/m2 Baseline 25.29 (13.78, 36.79) [n = 16] 34.27 (6.31, 62.24) [n = 11]

Week 8 36.71 (24.72, 48.70)*** 33.50 (11.82, 55.18)
>25 kg/m2 Baseline 38.87 (28.34, 49.42) [n = 30] 35 (23.75, 46.25) [n = 34]

Week 8 51.51(41.07, 61.95)*** 36.2059(25.72, 46.68)
Serum FSH Baseline 55.54 (48.13, 62.95) 55.72 (46.42, 65.02)

Week 8 35.21 (29.27, 41.15)*** 51.38 (41.69, 61.06)
Serum LH Baseline 33.52 (26.46, 40.57) 32.46 (23.82, 41.10)

Week 8 27.73 (21.92, 33.54) 30.17 (23.15, 37.20)
Serum testosterone Baseline 34.16 (27.19, 41.12) 32.46 (23.82, 41.10)

Week 8 33.49 (26.66, 40.32) 31.79 (23.19, 40.38)

Abbreviations: CI, confidence interval; FSH, follicle-stimulating hormone; LH, luteinizing hormone.
* and *** indicates p < 0.05, and p < 0.0001, respectively, for the two-tailed t-test for improvement from baseline being higher than the
placebo.
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symptoms relatively demonstrating the adaptogenic,
and anxiolytic activity of ashwagandha root extract.

Based on the psychometric scales used in the
study, participants administered with ashwagandha
showed marked improvements in depression, irrita-
bility, anxiety, physical and mental exhaustion, hot
flashes, difficulty in sleeping, feeling tired or lacking
energy, headaches, vaginal dryness, night sweats,
muscular discomfort, and joint pain and loss of
interest in sex.

Although neuroendocrine alterations in the meno-
pausal transition are diverse and nuanced, the underly-
ing biological phenomenon of this phase is characterized
by progressive ovarian impairment, both in the number
of follicles and in the quality of oocytes. During perimen-
opause, a decline in the levels of estradiol is generally
seen with an increase in the levels of FSH and LH; thus,
resulting in the hypothalamic–pituitary-ovarian axis-
related disorders.30 Ashwagandha root extract supple-
mentation leads to a statistically significant increase in
the level of estradiol, which explains the positive effect
of the supplement. Studies31,32 indicate that higher con-
centrations of estradiol are necessary to initiate endome-
trial growth. The mean estradiol levels of 46.78 pg./mL
in the ashwagandha group can be considered physiolog-
ically comfortable and safe. The antioxidants and wit-
hanolides present in the ashwagandha root extract are
believed to raise serum estradiol levels.20 This observa-
tion could be supported with the previous studies on
stress and anxiety where the ashwagandha root extract
supplement lowered serum cortisol,15–17 which could
potentially influence the hypothalamus-pituitary axis
and, as a result, the upregulation of serum estradiol
levels. Aside from that, serum estradiol levels were sig-
nificantly higher in both women with a BMI of less than
or equal to 25 kg/m2 and women with a BMI of more
than 25 kg/m2, implying that it had positively affected
all the women with different BMIs level. However,
no significant changes were observed in serum tes-
tosterone levels in both groups. The observed
changes in the hormone levels were within the ref-
erence range indicating the safety of ashwagandha
root extract.

Hot flashes are not only the most common indica-
tions of the menopausal transition phase but also one
of the main causes for women seeking medical atten-
tion for menopausal symptoms.33 Hot flashes are
often associated with a reduced QoL and sleep distur-
bances and can play a role in affecting the severity
and frequency of other symptoms encountered during
menopause.34,35 A statistically significant reduction

was seen in the average hot flash score (p < 0.0001) at
the end of the study.
Ashwagandha intake was well-tolerated with no

major adverse events reported, although there were
very few reports of mild complaints (abdominal pain,
abdominal discomfort, insomnia, and nausea) in both
groups. The frequency of adverse events was slightly
higher in the placebo group, which could be attributed
to the menopausal transition itself. The severity and
frequency of side effects are comparable to those
observed in the earlier clinical studies conducted with
the ashwagandha supplement.15–17 In addition, the
present study found that the study supplement was
well tolerated, which could help with medication com-
pliance. As a result, this herbal supplement could be a
safer option for managing perimenopausal symptoms.
Although the findings from this study provide pre-

liminary evidence for the beneficial effects of
ashwagandha, there are certain limitations to the
study. In this study, ashwagandha root extract was
only administered for 8 weeks. Longer studies should
be undertaken to examine the safety and efficacy of
ashwagandha supplementation over a longer period.
Another limitation is that in the present study the
sample size is small. Hence, long-term studies with a
larger sample size are required.
In conclusion, the results of this 8-week trial provide

preliminary evidence that ashwagandha root extract is
safe and effective in alleviating the climacteric symp-
toms in perimenopausal women. The mechanism by
which ashwagandha helps to alleviate perimenopausal
symptoms could be a reduction in psychological symp-
toms and an increase in serum estradiol levels. Overall,
the findings of the study have been positive, however,
further investigations into the benefits of ashwagandha
in a larger clearly defined population will be important
to conduct in future trials.
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