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Association Between Body Mass Index and
Moderate-to-Severe Vasomotor Symptoms in Thai
Postmenopausal Women
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ABSTRACT

Objective: Body mass index (BMI) has been controversially reported to be positively, inversely, or not associated
with vasomotor symptoms (VMS) in postmenopausal women. This study analysed the association between BMI
and moderate-to-severe VMS in Thai population.

Methods: A cross-sectional study was conducted among 178 Thai postmenopausal women aged 30-60 years. They
were categorized into two groups by BMI. The two groups (normal BMI <25.0 kg/m? and high BMI >25.0 kg/m?)
were compared. Modified menopausal rating scale (MRS) was used to assess the severity of VMS. The association
between BMI, types and duration of menopause, and VMS were analyzed by chi-square test and #-test analysis.
Multiple logistic regression analysis was used to evaluate the associations between BMI, other variables, and severity
of VMS.

Results: Each group comprised 89 consecutive postmenopausal women. The percentage of women with moderate-
to-severe VMS was significantly higher in the normal BMI group than in the high BMI group (60.9% vs 39.1%,
respectively; p=0.007). The association between normal BMI and moderate-to-severe VMS was statistically significant
after adjustment for other confounding variables that included age, medical illness, duration or type of menopause
and current medications (adjusted odd ratios [OR]: 2.378; 95% confidence interval [CI]: 1.273, 4.447).
Conclusion: Interestingly, Thai postmenopausal women with a normal BMI experience a higher rate of moderate-
to-severe VMS than those with a high BMI. The finding indicates that BMI is a risk factor for VMS among Thai
postmenopausal women. Healthcare providers should focus on normal BMI Thai postmenopausal women when
assessing for and treating VMS.
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INTRODUCTION night sweats), sleeplessness, urinary frequency, vaginal

Menopause is recognized after 12 months’ absence  dryness, anxiety and depression, adversely affect quality
of menstruation. The typical age range for onset of  oflife.>’ In general, VMS persists for six months to two
menopause is 47 to 50 years." Menopausal symptoms  years, but they may last for more than 10 years.*® The
such as vasomotor symptoms (VMS: hot flushes and  frequency and severity of VMS are different in each
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woman. The prevalence of VMS varies widely across
populations and ethnicities. Approximately 40-70% of
postmenopausal women experience VMS.”

VMS affects quality of life by causing insomnia,
depression, anxiety and fatigue. There are many methods
for treating VMS such as lifestyle modifications, taking
vitamin supplements, and/or using herbs.*** Hormonal
therapies (e.g., estrogen and tibolone) and non-hormonal
therapies (e.g., clonidine, gabapentin, and some serotonin
and serotonin-norepinephrine reuptake inhibitors),
are also used for treating VMS. However, the easiest
and most widely available treatment method is change
in lifestyle. Women with moderate-to-severe VMS are
indicated for hormonal therapy.’

The pathophysiology of VMS is not well understood.
The first hypothesis is that a central event that is initiated
in the hypothalamus drives an increase in core body
temperature, metabolic rate and skin temperature. Another
hypothesis is that estrogen withdrawal or deficiency causes
VMS. This hypothesis is supported by the effectiveness
of estrogen therapy for relieving VMS.” The physical
and financial burdens of VMS are considerable. If
practitioners know the risk factors for VMS, they can
advise postmenopausal women regarding the behaviors
to avoid or adopt in order to relieve the symptoms of
VMS, and reduce the probability of developing VMS.
Lower BMI was reported to be a risk factor for VMS.!*!!
The large SWAN cross-sectional study found BMI to be
positively correlated with self-reported hot flashes and/
or night sweats.'? One recent study reported that obese
women have a more symptomatic menopausal transition
compared to normal weight women."”” However, some
previous studies did not find association between BMI
and VMS among postmenopausal women.'*'¢

If we could identify postmenopausal women at high
risk for VMS, we could develop appropriate preventive
strategies including lifestyle modifications and surveillance
in postmenopausal women. Accordingly, the aim of this
study was to investigate the association between BMI
(normal vs. overweight) and moderate-to-severe VMS
in Thai postmenopausal women.

MATERIALS AND METHODS

This retrospective cross-sectional study, was conducted
during 2012-2013 among consecutive new menopausal
patients who attended the Gynecologic Endocrinology
Unit, of the Department of Obstetrics and Gynecology,
Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand during 2008-2011. The protocol for
this study was approved by the Ethic Committee of
Faculty of Medicine Siriraj Hospital (Si 659/2011).

The target population included naturally, surgically
and prematurely menopausal women aged 30-60 years.
Women currently using of hormonal therapies or drugs
that affect VMS (e.g., SSRIs, clonidine, and gabapentin)
were excluded. Detailed menopausal symptoms were
obtained from subject response to structured questions
(modified menopausal rating scale, modified MRS).
The scale was originally developed and validated over
several years by a research network consisting of many
institutions located in Germany during the 1990s. [Thai
questionnaire Version 5.0 (validation with permission),
was used for the research “Menopause-related symptoms
and quality of life in peri- and postmenopausal women
in Thailand: multicenter study” that was published in
Asian Biomedicine 2017;11:207-15]. The objectives
of MRS were to measure the severity of menopausal
symptoms, changes before and after treatment with
hormone replacement therapy, and their impact on
health-related quality of life. The patients first read a
menopausal symptoms list, including VMS. They then
ranked the level of severity from 0-4 (no symptom,
mild, moderate and severe symptoms, respectively).
Scores of 0 and 1 were classified as mild symptoms, and
scores of 2, 3, or 4 were classified as moderate-to-severe
symptoms.

The sample size was calculated based on a pilot
study of 20 patients who were divided into two groups:
normal weight (BMI <25kg/m?*) and overweight (BMI
>25kg/m?) according to World Health Organization’s
definitions.” BMI was calculated as weight in kilograms
(kg) divided by height in meter squared (m?). The results
revealed that 4 of 10 patents in the normal weight group
experienced moderate-to-severe VMS. In the overweight
group, only 2 of 10 patients experienced moderate-to-
severe VMS. The estimated sample size (type I error of
5 %, and type II error of 20%) was 81 patients in each
group. The estimated sample size was increased by 10%
to compensate for missing or incomplete data. Patients
were consecutively recruited from 2008 until the total
sample size of 89 participants per group was achieved,
as shown in Fig 1.

Retrieved demographic and clinical data included
age, body weight, height, medical history, health behaviors,
such as smoking and alcohol use, type of menopause,
current medication, hormone replacement therapy, and
severity of menopausal symptoms.

17,18

Statistical analysis

The study variables were compared among groups
using the SPSS 18.0 statistical package. Chi-square test and
Fisher’s exact test were used for categorical data. T-test
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494 new postmenopausal women aged 30-60 years who registered
at the Gynecologic Endocrinology Unit with available BMI and
VMS rating during 2008-2011 were enrolled.

Women on menopausal hormone therapy

Y

were excluded (58 cases).

Women on drug affecting VMS

Y

were excluded (37 cases).

Y

89 normal BMI women ( <25 kg/m?)
were consecutively retrieved and reviewed

for analysis

Fig 1. Flow diagram of the subject selection process.

was used for analyzing continuous data. Multiple logistic
regression analysis was used to estimate the association
between each of the independent variables, and for
adjusting for potential confounders. The adjustments
were used for independent variables, including BMI,
age, medical illness, duration of menopause, type of
menopause, and current medication. Significant level
was defined as p-value <0.05.

RESULTS

One hundred and seventy-eight postmenopausal
women that were included in this study. Characteristics of
the normal weight and overweight groups are presented
in Table 1. In addition, both groups of participants were
non-smoking and non-alcohol drinking. The demographic
and clinical characteristics were similar between groups
except for age, medical illness, and antihypertensive drug
use. The mean duration of menopause was not significantly
different between groups. Aside from hypertensive drug
use, there were no differences between groups for current
medications.

The associations between BMI and severity of
VMS, type of menopause, duration of menopause and
other variables are shown in Table 2. Postmenopausal
women with BMI <25 kg/m* were significantly more
likely to report moderate-to-severe VMS than higher
BMI postmenopausal women (p =0.004). No significant

Y

89 high BMI women ( 225 kg/m?)

were retrieved and reviewed for

analysis

association was observed between severity of VMS and
type or duration of menopause, age, medical illness, or
current medication.

After adjustment for covariates using multiple logistic
regression, the normal weight group was significantly
associated with greater odds of reporting moderate to
severe VMS as shown in Table 3. Only the association
between normal BMI and moderate to severe VMS
remained significant after adjustment for age, medical
illness, duration of menopause, type of menopause and
current medication (adjusted odd ratios [OR]: 2.378;
95% confidence interval [CI]: 1.273, 4.447).

DISCUSSION

One of the most commonly studied menopausal
symptoms associated with obesity is VMS. Obesity was
reported to be a protective factor for VMS.***! On the
contrary, the finding from this study in Thai population
showed a different result. Thai postmenopausal women
with a BMI <25 kg/m?* were more likely to experience
moderate - to - severe VMS than women with a higher
BMI after adjusting for confounding variables.

The result of this study may be explained by
estrone, which is a predominant form of estrogen in
postmenopausal women that is produced in adipose
tissue via the conversion of androstenedione. We assumed
that women with lower BMI might have less adipose
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TABLE 1. Characteristics of study population.

Age (MeanzSD, yr)

Type of menopause (case, %)
Natural menopause
Surgical menopause
Premature menopause

Duration of menopause (Mean+SD, yr)

Medical iliness (case, %)
Hypertension
Diabetes mellitus
Dyslipidemia
Chronic kidney disease
Thyroid disease
Allergy
Gout
CA breast
Cerebrovascular disease
Osteoporosis

Current medications (case, %)
Antihypertensive drug
Anti-hyperglycemic drugs
Hypolipidaemic agents
Thyroid drug
Allopurinol
Tamoxifen

Bisphosphonate

tissue, so they might have lower estrone and a higher
risk of developing VMS. A lower level of estrogen is
also one of the possible causes of VMS. There are many
reports that support the results of this study. A group of
postmenopausal women was divided into two subgroups
and estrogen levels were measured and compared. The
results showed that the severe VMS group had lower
levels of estrone, estradiol, and body weight than the other

BMI <25 kg/m? BMI 225 kg/m? P-value
(N=89) (N=89)

51.87 £5.35 53.47 £ 4.22 0.028
0.332

60 (67.4%) 56 (62.9%)

29 (32.6%) 31 (34.8%)

0 (0%) 2 (2.2%)

4.84 +4.63 5.34 £4.53 0.467

24 (26.7%) 36(40.9%) 0.044

12 (13.3%) 23 (26.1%) 0.032

4 (4.4%) 7 (8%) 0.331

10 (11.1%) 13 (14.8%) 0.467

1(1.1%) 0 (0%) 1

3 (3.3%) 2 (2.3%) 1

1(1.1%) 1(1.1%) 1

2 (2.2%) 0 (0%) 0.497

2 (2.2%) 0 (0%) 0.497

1(1.1%) 0 (0%) 1

2 (2.2%) 1(1.1%) 1

19 (21.1%) 27 (30.7%) 0.145

9 (10%) 20 (27%) 0.022

3(3.3%) 5 (5.7%) 0.494

7 (7.8%) 11 (12.5%) 0.296

2 (2.2%) 0 (0%) 0.497

2 (2.2%) 0 (0%) 0.497

2 (2.2%) 0 (0%) 0.497

1(1.1%) 1(1.1%) 1

group that never experienced VMS (p <0.05).” The result
of our study supported one former study of naturally
postmenopausal women that found that overweight
women suffered from hot flushes and perspiration less
than thinner women."” Another later study also found
the risk of VMS to be higher in heavier women. A cross-
sectional study of women aged 40-60 years that were
classified according to BMI (<24.9, 25.0-29.9, or >30 kg/m?)
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TABLE 2. The association between BMI, type of menopause, duration of menopause, age, medical illness, current
medications and severity of VMS.

Vasomotor symptoms

Mild (N=91) Moderate - to - severe (N=87) P-value

BMI 0.004

< 25 kg/m? 36 (39.6%) 53 (60.9%)

> 25 kg/m? 55 (60.4%) 34 (39.1%)
Type of menopause 0.372

Natural menopause 58 (63.7%) 58 (66.7%)

Surgical menopause 31 (34.1%) 29 (33.3%)

Premature menopause 2 (2.2%) 0 (0%)
Duration of menopause (MeanSD, yr) 542 +4.47 4.74 +4.69 0.326
Age (MeanzSD, yr) 52.75 + 4.63 52.59 + 5.35 0.829
Medical illness 33 (35.9%) 27 (31.4%) 0.528
Current medications 25 (27.2%) 21 (24.4%) 0.675

TABLE 3. Multivariable logistic regression model for moderate to severe VMS.
Unadjusted odds ratio Adjusted odds ratio P-value
(95%Cl) (95 % Cl)

BMI

< 25 kg/m? 2.38 (1.307-4.359) 2.38 (1.273-4.447) 0.007

> 25 kg/m? 1 1
Type of menopause

Natural menopause 1.033 0.868 0.7

Surgical menopause 1 1

Premature menopause NA NA
Age 0.996 (0.938-1.058) 1.024 (0.954-1.099) 0.512
Duration of menopause 0.97 (0.909-1.035) 0.973 (0.901-1.052) 0.496
Medical illness 0.818 (0.439-1.526) 0.938 (0.333-2.64) 0.904
Current medications 0.86 (0.442-10697) 1.033 (0.344-3.1) 0.953

Abbreviations: CI = Confidence Interval, NA = not applicable
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investigated the relationship between lifestyle factors
(e.g., BMI and smoking) and moderate-to-severe VMS.
The result showed that BMI 230 kg/m?* was associated
with an increased risk of moderate-to-severe hot flashes
when compared with BMI <24.9 kg/m? (adjusted OR: 2.1,
95% CI: 1.5-3.0) in premenopausal or perimenopausal
women.” This might be due to the fact that adipose tissue
produces hormones (e.g., leptin, tumor necrosis factor)
that inhibit ovarian steroid production. Thus, there was
only a slight level of estrogen in obese women, and this
led to the development of severe VMS. One other study
of women aged 47-59 years demonstrated that a greater
percentage of body fat was significantly associated with
reporting of VMS.* A possible explanation for this may be
that when the body’s adipose tissue volume was increased,
it provided a higher level of insulation, that was followed
by higher body temperature and increasing VMS. In
other words, aromatization was suppressed from high
body temperature.” Another study of perimenopausal
women aged 42-52 years examined the relationship
between VMS and several factors, including hormone
level measurement. The result showed that VMS was
more common in women with high BMI.* There was
no increase in estrogen level in obese women while
increasing body fat provided more insulation which
would increase core body temperature and thus might
increase in hot flushes, and prevent aromatization in
adipose tissue. A randomized trial in women aged 40-
65 years showed that perimenopausal women with a
BMI >25 kg/m?* were more likely to report hot flushes
than women with a BMI <25 kg/m?* (OR: 2.00, 95% CI
1.28-3.12). However, BMI was not associated with hot
flushes in postmenopausal women. Some later studies
reported similar results that obesity is associated with
higher VMS prevalence during the midlife.****

Interestingly, some studies reported no association
between BMI and VMS in postmenopausal women.
On the contrary, a cohort study of both premenopausal
and postmenopausal women reported that the median
duration of moderate to severe VMS was 10.2 years.
That study also found that thinner women had longer
duration of VMS than heavier weight women (BMI >30
kg/m?, p =0.003).° That group postulated that women
with heavier weight have higher estradiol levels than
thinner women. Another later cross-sectional study of
natural menopause women aged 40-60 years in factors
related to VMS reported that thin and smoking women
during the premenopausal period were more likely to
experience VMS than obese women (p =0.03). However,
from that study only BMI could not be the only factor
that affected VMS."!

15,16

The results of this study showed results different
from many previous studies. Perception of VMS may
vary among ethnicities and countries, and the structured
questions used to evaluate VMS may vary among studies.
The design of the study (cross-sectional vs. cohort) and
subject selection (perimenopausal vs. postmenopausal)
may also affect the result since VMS may be perceived
mostly during the perimenopausal period.

Limitation

VMS is subjective, self-reported, and there is no
standard for measuring the level of VMS in individuals.
Different patients perceive different levels of VMS. In
other words, an individual’s perception of VMS may not
be estimated as the same level between reports, which
makes it difficult to compare the level of symptoms.
In order to answer our questionnaire, patients had to
recall their recent symptoms during their firsts visit to
our menopause clinic.

CONCLUSION

In this study population, Thai menopausal women
with a normal BMI were significantly more likely to
report moderate-to-severe VMS than postmenopausal
women with higher BMI. This finding supports the
hypothesis that heavier Thai women may have a higher
level of estrogen due to aromatization in adipose tissue.
These results suggest the need for more careful screening
of under or normal weight women for VMS during
menopause.
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