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A potential association of
 meditation with
menopausal symptoms and blood chemistry in
healthy women
A pilot cross-sectional study
Min-Kyu Sung, MSa, Ul Soon Lee, MAb, Na Hyun Ha, MDc, Eugene Koh, PhDd, Hyun-Jeong Yang, PhDa,e,∗

Abstract
Owing to hormonal changes, women experience various psychophysiological alterations over a wide age range, which may result in
decreased quality of life as well as in increased risks of diseases, such as cardiovascular diseases. Although studies have been
performed to research complementary methods, such as meditation, the research field still requires an adequate amount of studies
for public health guidelines. This pilot cross-sectional study aims to investigate a potential association of meditation with menopausal
symptoms and blood chemistry for healthy women. In this study, data of 65 healthy women (age range 25–67) including 33
meditation practitioners and 32meditation-naïve controls were analyzed to compare the Menopausal Rating Scale scores and blood
chemistry with 7 more dropouts in the blood chemistry. For blood chemistry, nine components including glucose (GLU) and high-
density lipoprotein cholesterol (HDL) were measured. Two-way analysis of variance was performed by dividing the total participants
into 2 groups: premenopausal and postmenopausal participants. Compared to the control group, the meditation group showed a
trend of reductions in the Menopausal Rating Scale total score (P= .054) and its 2 subcomponents: depressive mood (P= .064) and
irritability (P= .061). In HDL level, there was a significant interaction between group and menopausal state (P= .039) with following
post hoc results: among the premenopausal participants, a significant increase in the meditation group compared to the control
group (P= .005); among the control group, a significant increase in the postmenopausal compared to the premenopausal
participants (P= .030). In GLU level, there was a mild interaction between group and menopausal state (P= .070) with following post
hoc results: among the postmenopausal participants, a trend of increase in the control group compared to the meditation group
(P= .081); among the control group, a significant increase in the postmenopausal compared to the premenopausal participants
(P= .040). Our research suggests a potential association of practicing meditation with alleviations in menopausal symptoms and
changes in blood chemistry, warranting further studies with a longitudinal study design and larger populations to understand the
underlying causal relationships.

Abbreviations: ALT = alanine aminotransferase, ANOVA = analysis of variance, AST = aspartate aminotransferase, BESM =
Brain Education Sangdahnjeon meditation, BUN = blood urea nitrogen, BWV = brain wave vibration, CREA = creatinine, GLU =
glucose, HDL = high-density lipoprotein cholesterol, LDH = lactate dehydrogenase, TG = triglyceride, TP = total protein.
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1. Introduction

Women experience hormonal changes over long periods of time.
Throughout their 20s to 50s, the levels of follicle-stimulating
hormone and luteinizing hormone increase,[1–3] while estradiol
levels gradually decrease especially through their 30s to 40s.[4]

Along with the hormonal changes, multiple physical and
psychological changes occur. During the perimenopausal period,
the decline in estrogen levels in the blood is thought to be the
causative factor responsible for vasomotor symptoms, including
feelings of intense heat that are usually coupled with sweating and
tachycardia, which generally last for minutes to up to half an
hour. The vasomotor symptoms are the main causes of sleep
disturbances in perimenopausal women.[5] During the meno-
pausal transition, estrogen fluctuations affect the serotonin
pathway to various degrees and may increase the risk of mood
disorders, such as depression.[6] A longer period of exposure to
endogenous estrogens, which is related to a later onset of
menopause and longer reproductive period, is associated with a
lower risk of depression in later life.[7]

The early onset of menopause was found to be positively
correlated with the occurrence of cardiovascular diseases,
independent of traditional risk factors,[8] thereby indicating that
menopausal hormonal changes critically affect cardiovascular
health. Along with the onset of menopause, the reduction in the
production of estradiol that exhibits strong antioxidant effects
induces the accumulation of risk factors for chronic inflamma-
tion.[9] Based on the results of a meta-analysis involving the data
of 257,384 adults who were 45, 55, 65, and 75 years old, the risk
of cardiovascular diseases increases with age in women.[10]

Cardiovascular disease-related factors, such as high-density
lipoprotein cholesterol (HDL) levels, have been extensively
researched. HDL has been known for its protective effects against
arteriosclerosis; however, it has also been reported that it loses its
function in certain situations.[11]

Evidence has been put forward to indicate that mind-body
training techniques, such as meditation, yoga, tai chi, and qi
gong, are safe and effective alternative methods that can be
practiced for decreasing the risk factors of cardiovascular disease
and for improving an individual’s mood and well-being.
Symptoms similar to those related to menopause are often
observed in young women of reproductive age.[12] Regarding the
period of occurrence of menopausal symptoms, some researchers
have reported that it can span through a period of 25 years from
the ages of approximately 35 to 60 years.[13,14] Further, 8% of
women experience the first onset of menopause under the age of
40, and therefore, they experience menopausal symptoms in their
30s.[15] Approximately 7% of patients with breast cancer, the
most common invasive cancer type in women,[16] are diagnosed
under the age of 40 (age 20–39), and this disease accounts for
more than 40% of the cases involving all the types of cancer
affecting in women of the same age range.[17] A substantial
number of breast cancer survivors in their 30s experience
bothersome menopausal symptoms.[18] This suggests that
menopausal symptoms are issues that affect women from a
relatively wide age range and that preventive approaches are
required to improve their long-term quality of life.
With age, women experience multiple psychological and

physical changes, accompanied by an increased number of risk
factors for various diseases, including cardiovascular diseases. In
the current study, we hypothesized that the meditation training
may have associations with psychophysiological features of
2

healthy women and examined the menopausal symptoms based
on theMenopausal Rating Scale and physiological changes based
on the blood chemistry in healthy adult women who practiced
meditation for a long duration (>6 months) and in those who did
not have any experience in practicing meditation. In this pilot
cross-sectional study, we aimed to uncover a potential associa-
tion of practicing meditation with the menopausal symptoms and
blood chemistry of women.
2. Methods

2.1. Participants

This study is a part of the project that was designed to
understand the association between health and meditation,
which was conducted from September to November 2018 in the
University of Brain Education, Cheonan, the Republic of Korea.
The meditation type which was used in this study is Brain
Education Sangdahnjeonmeditation (BESM), the roots of which
are found in the ancient Korean tradition of mind and body
practice.[19] The BESM class is based on Brain Education 5
steps[20] and is characterized by 2 main features: a static focused
attention meditation session[21] and a dynamic movement
meditation session called brain wave vibration (BWV).[22–25]

The current report involves a cross-sectional research study that
compares the menopausal symptoms and blood chemistry
between the BESM-training group and the control group. The
participants were recruited from local meditation centers and
universities in Seoul, Cheonan, Daejeon, and Pusan in the
Republic of Korea through flyers and announcements for a
period of 1 month. The inclusion criterion for the overall study
sample in the current study was healthy adult women. The
inclusion criteria for the long-term meditation group were
women who practiced BESM for at least 6 months with a
regularity of at least once per week. The control group inclusion
criteria included women with no previous experience in
meditation training. The exclusion criteria for both groups
included physical disabilities, psychiatric diagnoses, and the use
of medications that could affect blood chemistry. In the current
study, participants filled self-reports including age, education,
religion, details regarding the duration of practice, daily practice
time, frequency of practice a day and Menopausal Rating Scale.
Then they were subjected to venipuncture. Participants who
reported the cessation of their menstrual cycles (≥12 months)
were defined as “postmenopausal”, while others who did not
were described as “premenopausal”. The current research was
approved by the Ethics Committee of the University of Brain
Education. The research was carried out in accordance with The
Code of Ethics of theWorldMedical Association (Declaration of
Helsinki) for experiments involving humans. All the participants
provided written informed consent.
2.2. Menopausal Rating Scale

Menopausal Rating Scale assesses the health-related quality of
life of women and is composed of an 11-item questionnaire that
measures the intensity of symptoms, such as periodic sweating or
hot flashes, nervousness, and bone and joint complaints, with
higher scores indicating more severe symptoms.[26] We used this
scale for all the participants whose menopausal state and ages
spanned over a broad range from premenopause to postmeno-
pause, as reported earlier.[27]



Table 1

Subject demographics.

Total population Premenopause Postmenopause P value

Meditation Control Meditation Control Meditation Control Total Premenopause Postmenopause

Number of total participants 33 32 17 21 16 11 – .248 (x2)
Age (yr) 48.67±6.30 46.72±9.25 44.00±4.24 42.48±8.05 53.63±3.81 54.82±5.08 .323 .486 .491
Education (yr) 16.30±3.32 16.09±3.20 17.18±2.13 16.10±3.00 15.38±4.11 16.09±3.70 .797 .219 .648
Religion (Nonreligious/Buddhism/

Protestantism/Catholicism/other)
19/4/2/1/7 15/7/5/4/1 – – – – .065 (x2) – –

Duration of practice (yr) 10.32±6.24 – 11.00±5.74 – 9.54±6.91 – – .531
Daily practice time (min) 40.00±33.68 – 33.53±26.80 – 46.88±39.45 – – .262
Frequency of practice a day 2.24±1.90 – 2.18±2.07 – 2.31±1.78 – – .841

Participants are all women. Postmenopause defines after the natural cessation of menstrual cycles (≥12 mo), while premenopause indicates non-postmenopausal state. The values indicate mean± standard
deviation. P values represent the values of Student’s t test or x2 test.
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2.3. Blood sample collection and blood chemistry

For the blood sample collection, the participants were directed to
maintain an 8 hour fast before the blood collection process. Blood
samples were collected via venipuncture in 10 mL ethyl-
enediaminetetraacetic acid tubes between the hours of 08:00
and 10:00 AM following an overnight fast. The blood samples
were immediately mixed gently 10 times, following which they
were centrifuged at 2500�g for 10min at room temperature in
order to separate the plasma for the blood chemistry tests. The
plasma samples were immediately frozen after the separation
until the measurement. They were examined by a technician who
was blinded to the codes of the samples in order to reduce the
possibility of any potential bias influencing the experiment’s
results. The following parameters were measured in the separated
plasma: HDL, glucose (GLU), triglyceride (TG), total protein
(TP), creatinine (CREA), blood urea nitrogen (BUN), lactate
dehydrogenase (LDH), aspartate aminotransferase (AST), and
alanine aminotransferase (ALT). The biochemical measurements
were performed using the BS-200 Chemistry Analyzer (Mindray,
China).
2.4. Statistical analysis

An optimal total sample size of 52 participants required to
perform a two-way analysis of variance (ANOVA) (effect size f=
0.4 with a significance level set at a= .05, power 1 – b= .80) was
calculated using the G-Power software application. Statistical
analyses were performed using the SPSS, version 25. Group
differences in the number of pre/postmenopausal participants
and in religions of participants were tested using x2 tests. T tests
were used to investigate the differences of age, education,
duration of practice, daily practice time or frequency of daily
practice between groups. Two-way ANOVA was used to
investigate the effects of the group, menopausal status, and
interaction between the group and menopausal status on the
blood chemistry data and self-report results. A statistical
significance was based on two-sided statistical tests and was
evaluated at a .05 level of significance.
3. Results

3.1. Demographics

Sixty-six women were participated in the current study. As 1
person did not complete her self-report, the data of 65 women
3

(Table 1) were finally analyzed. The average age of the total
participants was 48.67±6.30 years (mean± standard deviation)
in the meditation group and 46.72±9.25 years in the control
group (P= .323, Student’s t test). The education period was not
significantly different between the 2 groups (P= .797, Student’s t
test). The distribution of religions was similar in both groups
(P= .065, x2 test). Each group included women who reported the
cessation of menstrual cycles (≥12months) (postmenopause: N=
16, meditation; N=11, control, Table 1), without a significant
group difference (P= .248, x2 test). In both the pre and
postmenopausal participants, the average age of the participants
was not significantly different between the meditation and the
control groups (premenopause, P= .486; postmenopause, P
= .491, Student’s t test). In the meditation group, the total
period of meditation practice was 10.32±6.24 years. Daily
practice time and frequency was 40.00±33.68minutes and 2.24
±1.91 times per day, respectively. There were no significant
differences between the premenopause and postmenopause
meditation participants in terms of total duration, daily practice
time, and frequency (Table 1). Regarding blood chemistry, 7
more participants were excluded because of breaking the 8 hour
fast, thereby resulting in the inclusion of 58 participants in the
blood chemistry analysis (Supplementary material 1, http://links.
lww.com/MD/E826). No significant differences were found in
any demographically investigated items between groups.
3.2. Menopausal Rating Scale

Themeditation group exhibited a certain trend toward significant
reduction in the total Menopausal Rating Scale score compared
to the control group (Table 2, P= .054, two-way ANOVA), while
there was no significant difference in the menopausal state or in
the interaction between group and menopausal state.
The Menopausal Rating Scale consists of 3 domains: the

psychological, somatic, and urogenital domains.[28] Within the
psychological domain, trends of reduction were found in
depressive moods (P= .064) and irritability (P= .061) in the
meditation group compared to the control group. In the other
factors in psychological, somatic and urogenital domains, the
means of each item were consistently lower in the meditation
group than the control group, although there were no significant
differences or any trends of changes. The data of participants
were divided by their menopausal state for further analysis.
Interestingly, the means of postmenopausal participants were
higher in most components of the somatic and urogenital
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domains, but lower in all components of the psychological
domain, than premenopausal participants in both the meditation
and control groups. Moreover, in joint and muscular discomfort,
a statistical trend of increase was observed in postmenopausal
women compared to premenopausal women (P= .098).
To further understand the relationships between age and the

menopausal symptoms in the 2 groups, we analyzed the
menopausal symptoms by dividing the participants into 3 age
domains:�40, 41–50, and>50 (N=11, 26, and 28, respectively,
Supplementary material 2–5, http://links.lww.com/MD/E827,
http://links.lww.com/MD/E828, http://links.lww.com/MD/
E829, http://links.lww.com/MD/E830). In a two-way ANOVA,
amild interaction was found between age and group in the case of
hot flashes/sweating (P= .067), but not in other factors
(Supplementary material 2, http://links.lww.com/MD/E827). In
the participants of age 41 to 50, the occurrence of hot flashes/
sweating was especially higher in the control group than in the
meditation group. While the meditation group showed a
relatively flat slope throughout the investigated age ranges, the
control group showed a specifically high occurrence of hot
flashes/sweating in 41 to 50 more than the other age ranges
(Supplementary material 3, http://links.lww.com/MD/E828).
3.3. Blood chemistry

In the two-way ANOVA on the blood chemistry test, there were
significant or mild interactions between group and menopausal
state in HDL and GLU but not in other factors (P= .039 and.070;
HDL and GLU, respectively, Table 3). In the post hoc Holm-
Sidak comparisons of HDL, the meditation group showed a
significantly higher value than the control group only in the
premenopausal (P= .005), but not in the postmenopausal
participants. In the control group, there was a significant
increase in HDL levels of the postmenopausal compared to the
premenopausal participants (P= .030, post hoc Holm-Sidak
comparisons). In the post hoc Holm-Sidak comparisons of GLU
in postmenopausal participants, there was a mild reduction in the
meditation group compared to the control group (P= .081), while
there were no mild or significant changes in the premenopausal
participants. Similar to HDL, in the control group, there was a
significant increase in GLU levels of the postmenopausal
compared to the premenopausal participants (P= .040, post
hoc Holm-Sidak comparisons). In addition, we found the total
postmenopausal participants exhibit significant increases in the
levels of BUN, LDH, AST, and ALT, compared to the total
premenopausal participants (P= .011, .001, <.001, and.028,
respectively).
To further understand whether there were any potential

interactions between age and group in the level of blood
chemistry, we divided the participants into 3 age domains: �40,
41 to 50, and >50 (Supplementary material 4, http://links.lww.
com/MD/E829). We found that there was a statistically
significant interaction in HDL, but not in other factors
(P= .043, two-way ANOVA). In the control group, the HDL
level of the age domain>50 was significantly higher compared to
that of the age domain 41 to 50 (P= .012, post hoc Holm-Sidak
comparisons, Supplementary material 5, http://links.lww.com/
MD/E830). In contrast, within the meditation group, there were
no significant changes in the HDL levels among the age groups. In
the participants under age 50, the HDL levels in the meditation
group were significantly higher compared to those of the control
group (P= .026 for age �40; P= .015 for age 41–50, post hoc

http://links.lww.com/MD/E827
http://links.lww.com/MD/E828
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Holm-Sidak comparisons). Due to the sudden increase of HDL in
the control group over age 50, there were no significant
differences in HDL levels between 2 groups over age 50.
4. Discussion

In this pilot cross sectional study, we compared Menopausal
Rating Scale scores and blood chemistry results between the
meditation-practicing group and the meditation-naive control
group in order to understand whether there are any potential
associations of meditation with menopausal symptoms and
blood chemistry. We found potential associations ofMenopausal
Rating Scale scores as well as some components of blood
chemistry with meditation practice.
In all the sub-items of the Menopausal Rating Scale, the mean

values observed in the meditation group were lower than those in
the control group, with a trend of significance in total score and 2
sub-item scores (Table 2). This suggests that meditation may have
potential benefits that can alleviate menopausal symptoms,
although further investigation is required to uncover the causal
relationship. A systemic review has reported that practicing
mind-body therapies, such as meditation, yoga, and tai chi, can
alleviate overall menopausal symptoms including vasomotor
symptoms, issues related to mood and sleep, and muscular
skeletal pain.[29] Our findings support the previous findings that
mind-body care can help in easing menopausal symptoms.
In the meditation group, there was a trend of reduction in

depression and irritability (Table 2). BESM, a meditation method
used in the current research, is a form which combined static
focused attention meditation[21] and dynamic BWV medita-
tion.[25] In the comparative randomized controlled trial of BWV
and other 2 mind-body trainings, BWV exhibited the biggest
effect on depression alleviation among the 3.[25] Moreover, in
another study, the depression scale was significantly decreased in
the long term BWV-training group than in the control group.[23]

The depression reduction effect of the meditation in the current
finding is consistent with the abovementioned reports. According
to Jung et al,[30] neuroticism, defined by items referring to
irritability and anger,[31] was significantly reduced in the BWV-
training group compared to the control group, which is consistent
with our current finding. In the study which reported changes in
functional connectivity of insula with other brain regions
between the BWV-training group and the meditation-naïve
control group, BWV training associates with functional changes
in brain regions related with focused attention, executive control,
emotional awareness and regulation.[22] Furthermore, compared
to the control participants, BWV practitioners exhibited
significantly thicker cortex and white matter structures in the
medial prefrontal cortex which regulates emotions.[32] Above
mentioned previous researches about the effects of BWV on brain
function and structures support emotional changes in the
meditation group, found in the current study. The two-way
ANOVA in which participants were divided into 3 groups by age
showed a mild interaction between age and group in hot flashes/
sweating (Supplementary material 2, http://links.lww.com/MD/
E827). The relation between age and hot flashes/sweating showed
a relatively flat slope in the meditation group, but a sudden
increase during 41 to 50 in the control group (Supplementary
material 3, http://links.lww.com/MD/E828). Carmody et al[33]

reported that meditation clinically significantly decreases hot
flashes and night sweats, which is consistent with our current
finding.

http://links.lww.com/MD/E827
http://links.lww.com/MD/E827
http://links.lww.com/MD/E828
http://www.md-journal.com
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HDL was increased in the meditation group compared to the
control group among premenopausal participants, while the
group difference disappeared by increment of HDL in the control
group among postmenopausal participants (Table 3, Supple-
mentary material 5, http://links.lww.com/MD/E830). Among the
postmenopausal participants, the mean value of HDL of the
meditation group was even slightly lower than that of the control
group (Table 3). In a study that researched 213 healthy women, it
was found that HDL levels increased after menopause.[34] In
another study that researched 1380 women, the HDL levels were
found to be higher in postmenopausal women compared to in
perimenopausal women.[35] Furthermore, the measurements
reported in yet another study support this finding by indicating
a slight increase in the HDL subclasses in a population close to
menopause.[36] Our finding indicating higher HDL levels in
postmenopausal compared to in premenopausal participants in
the control group is consistent with the previous findings
described above. Carotid intima-media thickness can be an
indication of subclinical arteriosclerosis. According to El
Khoudary et al,[37] increased HDL levels during the premeno-
pause stage relate to the prevention of the progression of carotid
intima-media thickness, while increased HDL levels during the
postmenopause stage relate to increments in the progression of
carotid intima-media thickness. As the menopausal transition
progresses, the levels of the potent antioxidant, estradiol,
decrease, thereby leading to chronic inflammation being induced
in the body.[9] Systemic inflammation converts HDL into its
dysfunctional form, and therefore, potentially stops its function
in arteriosclerosis prevention.[38] Among women over 52, a high
HDL level is significantly related to high risks of non-fatal stroke
and cerebral infarction.[39] In postmenopausal women, the HDL
level positively correlates with carotid intima-media thickness.[40]

These accumulated studies suggest that the function of HDL in
the prevention of cardiovascular diseases during premenopause
may not last after the menopause. Therefore, our current
findings, that HDL levels are higher in the meditation group
compared to in the control group among the premenopausal
participants but not among the postmenopausal participants,
suggest that the risk factors for cardiovascular diseases are lower
in the meditation group than in the control group during the
premenopause stage and are at least not higher during the
postmenopause stage.
Similar to HDL, only among the control participants, GLU

increased significantly in the postmenopausal participants
compared to the premenopausal participants (Table 3). As a
result, the meditation group exhibited a significantly lower
GLU level than the control group among postmenopausal
participants (Table 3). Regulation disruption of GLU during
menopause correlates with aging not with decline of ovarian
function.[41] Therefore, the significant increment of GLU in the
control group in the postmenopausal participants compared to
the premenopausal participants seems to be induced by aging.
On the other hand, the reason why such a change was not
observed in the meditation group might be due to the
association of meditation with delayed aging.[42,43] In both
the meditation and control groups, postmenopausal partic-
ipants showed a significant increase compared to premeno-
pausal participants in several factors: joint and muscular
discomfort among Menopausal Rating Scale (Table 2); BUN,
LDH, AST, and ALT among blood chemistry components
(Table 3). This suggests that these factors are especially
sensitive to menopausal state or aging.
6

The current study was designed as a pilot cross-sectional study
to compare the menopausal symptoms and blood chemistry
between the meditation group and the meditation-naïve group
comprised of healthy women. There was a trend of reduction in
total Menopausal Rating Scale score in the meditation group
compared to in the control group. In blood chemistry, there was a
significant increase of HDL level in the meditation group
compared to the control group among premenopausal partic-
ipants, while there was a trend of increase of GLU in the control
group compared to the meditation group among postmenopausal
participants. There are limitations in the current study. As this
study is a cross-sectional study, causal relationships between the
meditation training and the indicated measurements cannot be
discussed, therefore a longitudinal study is required to reveal the
causal relationships. Moreover, as menopause is the natural
phenomena along with aging of women, it is unclear whether the
observations are related with aging or altered ovarian function by
menopause. To answer this question, an experimental design
with specific clinical setting is required. However, our current
pilot study suggests the possibility of an association of meditation
practice with the alleviation of menopausal symptoms as well as
changes in HDL and GLU levels, warranting further studies with
a longitudinal design and a larger study population to reveal the
causal relationships involved.
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