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£ Obesity and overweight are associated with increased risks of cardiovascular and
é metabolic disease and overall poor health outcomes. Menopause is associated with
& significant changes in body composition and the accumulation of peri-abdominal
/&
<

or visceral fat. Changes in energy expenditure and spontaneous activity have
been noted. These mid-life changes can add further to the burden of obesity and
its associated risks. An understanding of the role of estrogen, gonadotrophins, gut
hormones, sleep deprivation and the microbiome is still rudimentary, but research
will ultimately provide further targets for more effective management. This narrative
review will explore the pathogenesis of body composition changes at menopause,
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the impact on health outcomes and therapeutic and management options.
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INTRODUCTION

Mny women will experience changes in body shape
and composition at menopause. These changes can

be among the most frustrating symptoms experienced at
that time. Although actual weight gain may be modest
for many women, it can add significantly to the burden
for those women who are already overweight or obese.

There has been controversy surrounding the exact
contribution of aging and menopause to any increase
in weight, but we do know that the majority of any
weight gain is distributed around the periabdomen
adding to the woman’s long-term cardiovascular and
metabolic risks. We are now beginning to understand
the pathophysiology of body composition changes at
menopause, and this will ultimately lead to more focused
strategies for managing the problem.

The aim of this review is to summarize the current
understanding of weight, body shape, and body
composition changes at menopause to allow appropriate
management and prevention of long-term health
complications.

METHODS
We searched the PubMed, Embase, Medline, Google

Access this article online

Quick Response Code:

Website: www.jmidlifehealth.org

DOI: 10.4103/jmh.jmh_123_21

Scholar, Web of Science, Scopus, World Health
Organization, and local Ministry of Health and
Family Welfare databases focusing on publications
related to obesity, weight gain, and body composition
changes at menopause. We included basic science
studies, randomized controlled trials, reviews, original
prospective studies, cross-sectional studies, retrospective
studies, and best practice guidelines using different
combinations of the keywords: menopause, weight
gain, obesity, body composition, energy expenditure,
metabolic syndrome, and weight management. Studies
from 2000 onward were considered for inclusion.

OBESITY

Worldwide, obesity has nearly tripled since 1975. In
2016, more than 1.9 billion adults, 18 years and older,
were overweight. Of these, over 650 million were obese.
Thirty-nine percent of adults aged 18 years and over
were overweight in 2016, and 13% were obese. Most of
the world’s population live in countries where overweight
and obesity kills more people than underweight.[!!
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India has more than 30 million obese people, and the
number is increasing alarmingly.”* In urban India, more
than 23% of women are either overweight or obese,
which is higher than the prevalence among men (20%).5!
In a study of 500 women in rural India, assessed on
average 4.7 years postmenopause, 78% were overweight
or obese, and 68% had truncal obesity.’®! A clear rural/
urban split is obvious in the latest 2019-20 National
Family Health Survey-5, which shows overall rates of
overweight or obesity of 9.7%-36% among rural women
across the 22 states and union territories examined.
Among urban dwelling women in the same states the
rates were consistently higher and ranged from 17% to
44.4%. The women were not further categorized on
the basis of age.

Research has studied many of the risk factors for
weight gain, but is inconclusive as to the role of
lifestyle differences in food intake and diet.®! Increasing
consumption of energy dense, processed foods has
tracked along with the global rise in obesity. Known
triggers for weight gain include medications, particularly
antidepressant and psychotropic agents. Depression is
associated with obesity, but it is unclear whether the
obesity is a symptom of the mental health disorder
and whether the depression/anxiety is a reaction to the
distress associated with obesity or due to the medication.
Hormonal disorders such as hyperandrogenism,
Cushing’s syndrome, and Prader—Willi syndrome are
frequently associated with central weight gain. Genetic
factors are likely to be important. Medical conditions
associated with inactivity as well as social and economic
factors also play a part. Increasingly a role for the gut
microbiome is becoming apparent.”

ErrecT OF MENOPAUSE ON WEIGHT AND
WEIGHT DISTRIBUTION

Cross-sectional and longitudinal studies have suggested
that the steady gain of weight of approximately
0.5 kg per year is largely related to age rather than
menopause.l'” However, research continues to provide
conflicting evidence. For instance, there is no apparent
increase in weight among women with premature
ovarian insufficiency, and although women with
Turner syndrome have central obesity, they lack other
metabolic features seen in women experiencing a natural
menopause.!'"!?! In contrast, women who develop ovarian
failure because of chemotherapy gain substantially more
weight than those who remain premenopausal, with
proportionally more weight being distributed about the
trurlk.[13’14]

There are clearly some distinct changes that occur at
menopause that appear to be directly related to hormonal

changes and that do impact on body composition.
Animal data have shown that estrogen deficiency is
associated with transient hyperphagia and a reduction in
spontaneous activity such as fidgeting.['! These changes
were reversed with Estrogen replacement. Data from
human studies have confirmed a striking reduction in
spontaneous activity but no change in energy intake.!'>!¢]
Studies of mice who have undergone oophorectomy show
this procedure results in obesity, adipocyte inflammation
and hepatic steatosis. Supplemental estradiol protects
the mice from insulin resistance, oxidative stress and
fatty liver.'”? Mice lacking the aromatase gene show a
similar and early tendency to central weight gain adding
support to the concept that estrogen deficiency plays an
important role in these changes.

Women in the menopause transition experience
significant changes in metabolic and body composition
indices with a reduction in fat free mass, and an increase
in fat mass. It may be these opposing changes that result
in weight changing very little in response to menopause
itself. Waist circumference increases significantly over
the transition and similar changes are seen across a
variety of ethnic groups. Reducing Estrogen levels
which seem to be an important trigger for these changes
also alter total and resting energy expenditure. Research
examining the effects of ovarian suppression using a
GnRH antagonist has shown that the correction of the
ensuing Estrogen deficiency preserves fat free mass and
resting energy expenditure and prevents the increase in
abdominal subcutaneous and visceral adipose tissue seen
with unopposed use of the GnRH antagonist. The women
receiving the Estrogen were also more physically active
than those who were Estrogen deficient.!'®!

Follicle-stimulating  hormone (FSH) levels rise
at menopause and elegant research from Wendy
Kohrt and her colleagues has shown that this may
have an independent effect on regulation of energy
homeostasis."®! It might also explain why the use
of Estrogen replacement therapy, which does not
completely suppress FSH levels, may fail to completely
prevent the fat changes at menopause. In an intact
animal model, antibodies to the B subunit of FSH, led
to significant decreases in fat mass, increases in total
energy expenditure and brown adipose tissue (BAT)
activity. This all occurred in the absence of any
alteration in estradiol levels suggesting FSH affects body
composition and energy expenditure directly.

There are several lines of evidence that suggest BAT
is regulated by gonadal steroids. Estrogen increases
thermogenic activity whereas testosterone reduces it.
BAT acts to produce heat and is stimulated by factors
that increase sympathetic nervous system activity.!'®
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Accumulation of fat around the heart is now considered
to be a risk factor for heart disease. It is thought to be
more detrimental than abdominal visceral fat as it causes
local inflammation and significant increases in coronary
artery disease risk. An analysis of data from the Study of
Women Across the nation (SWAN) showed that volumes
of cardiovascular fat increased as the Estrogen levels
decline over menopause. This remained a significant
finding even when adjusted for covariates.['”’ Whether
this perivascular fat can be decreased through lifestyle
changes and weight loss is not clear, but this is clearly
an area that warrants further attention.

Sleep is adversely affected by menopause for many
women. This may be due to night flushing and sweating,
random waking in the early hours of the morning or
obstructive sleep apnea. Sleep deprivation is associated
with fatigue and lower levels of physical activity.
Studies have shown a clear association between low
levels of sleep and greater weight gain.*”

The impact of menopause on gut hormones, such as
leptin, ghrelin and adiponectin, that regulate satiety,
remains unclear.”!! The gut microbiome has been shown
in animal studies to alter following ovariectomy and
this is associated with significant changes in metabolic
health. The microbiome has a role in regulating Estrogen
metabolism and any interplay may be bi-directional.
Exploring this relationship in menopausal women may
provide further avenues for therapeutic intervention.”!

HeaLTH ImPACTS OF BoDY COMPOSITION
CHANGES AT MENOPAUSE

There is a well described association between visceral
fat and cardiovascular disease risk. Women who are
obese have a 4-fold increase in cardiovascular death
rate. Normal weight women with central obesity may
experience a similar mortality risk to those women
with central obesity and higher overall body weights.?*
Despite being a major cause of death in women, recent
studies have shown that women’s awareness of the impact
of cardiovascular disease (CVD) has diminished with
time. Furthermore, the decrease in awareness is also seen
in women with existing and significant risk factors for
CVD.I This has important public health implications.

The visceral distribution of adipocytes is postulated
to increase inflammation, an important trigger for
cardiovascular and metabolic disecase. Abdominal fat is
considered to be an endocrine organ in its own right,
able to produce many adipokines and substances that are
associated with insulin resistance, type 2 diabetes, and
metabolic syndrome. Hypertension and dyslipidemia are
more common in women with central obesity.

In a prospective study of 200 women from Amritsar,
metabolic syndrome was diagnosed in 16% of
premenopausal women and in 42% of postmenopausal
women. Waist circumference was elevated in 64% of
postmenopausal women compared to 20% of the younger
group. Both systolic and diastolic blood pressure were
elevated in the postmenopausal women. Furthermore,
high-density lipoprotein (HDL) levels were lower and
triglyceride levels higher in that group.?* A study in
eastern India, revealed significant differences in lipid
metabolism, plasma glucose and blood pressure between
the subjects who differed primarily in their menopausal
state independent of age and body mass index (BMI).
In the study population, a significant rise in low-density
lipoprotein (LDL), cholesterol, triglyceride and blood
pressure was observed in postmenopausal women after
adjusting for covariates age and BMI.*

A meta-analysis of menopause and its impact on
components of the metabolic syndrome showed that
all apart from HDL changed in an adverse direction.
The incidence of metabolic syndrome was significantly
higher in surgically menopausal women than in the
naturally menopausal group. The effects of 17b estradiol
and conjugated estrogens were also slightly different
with greater benefits from 17b estradiol on triglyceride
levels and diastolic blood pressure. HDL levels
were higher and LDL levels lower in women taking
conjugated Estrogens.

The risk of all forms of dementia is positively associated
with obesity and higher waist-hip ratios are correlated
with a higher risk of late onset Alzheimer’s disease. This
may be mediated by the higher risk of insulin resistance
and diabetes associated with obesity as seen in a variety
of clinical and preclinical studies.'! There is also
research linking visceral fat to a reduction in physical
functioning. The SWAN study has shown slower gait
speed in those women with higher levels of perivascular
adipose tissue.””” Numerous other studies have linked
obesity to poor health outcomes. This includes the global
longitudinal study of osteoporosis in women which has
shown higher rates of ankle and upper leg fractures in
obese women but lower rates of wrist fracture. Death
from all cancers combined is increased by over 60% in
women with a BMI greater than 40 compared to normal
weight women. )

Importantly when we are considering managing
women at midlife, we see that obese and overweight
women tend to experience more significant menopausal
symptoms so weight loss in this group can improve
quality of life, self-esteem, and psychological
well-being. Studies examining the link between
sexual function and weight/body shape are limited.
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Some studies have suggested that obesity is strongly
associated with sexual dysfunction and impacts on
lubrication, orgasm, and satisfaction. Women with
metabolic syndrome appear to have a higher prevalence
of disorders affecting these same domains.*”
Associations between obesity/overweight and mental
health, body image and self-esteem are likely to be
important.[3%

PREVENTION AND TREATMENT OF WEIGHT
GAIN

Management of overweight and obesity should be a
holistic process and start with an understanding of
the patient, their needs and goals and the barriers to
achieving these.

Physical activity

It is well established that regular physical activity helps
protect against age associated weight gain. Both cardio
and resistance exercise appear important to target fat
mass and muscle mass respectively. Recommendations
state that adults should do at least 150-300 min a
week of moderate-intensity, or 75-150 min a week of
vigorous-intensity aerobic activity as well as resistance
or muscle-strengthening activities on 2 or more days a
week.B! Higher levels of exercise are often advised in
overweight and obese individuals to combat the loss of
muscle mass.

Diet

The optimal weight loss program has been hotly debated.
No one diet, whether it is low fat, low carbohydrate, or
high protein is superior to any other. The mechanism
behind the success of any dietary intervention is a
reduction in total calories. The obesity guidelines from
the American College of Cardiology/American Heart
Association task force recommend a daily caloric
reduction of 500-750 kcal, which will translate into
an average weight loss of 0.5-0.75 kg/week for most
women. 2]

The Women’s Health Initiative (WHI) dietary
modification trial has shown that women were able
to lose and then maintain that lower weight over the
menopause transition following group or individual
sessions promoting a reduction in fat intake as well as
an increase in fruit, vegetable, and grain consumption.
Weight loss was greatest among women who decreased
the percentage of energy gained from fat.*?! Interestingly,
there is evidence that remote support and counselling is
at least as effective as face-to-face consultations.

Adherence to the Mediterranean diet appears to reduce
the risk of weight gain at menopause as well as
improving cardiometabolic risk factors and reducing

menopausal symptoms.?! There is good evidence that
this style of eating reduces cardiovascular risk.

Intermittent fasting has been popularized in recent
years with research in rats and humans showing it is an
effective way to lose weight and reduce the incidence
of metabolic and cardiovascular risk factors. However,
it is probably no more effective than other methods of
restricting calories. It is a technique that is sustainable
by many and that may offer an approach that suits some
of our patients.*

With modern technology, apps available online and
downloaded on to smart phones provide tracking of
calories and activity. These can be encouraged to
reinforce adherence to any program. Advice about
the appropriate weight loss program ultimately needs
to be tailored to each woman’s needs and her likely
compliance.

Alternative approaches

Several studies have shown that yoga improves
metabolic indices and aids in weight loss. Small
studies have also suggested benefit from Chinese herbal
medicine and acupuncture.3+3

MEDICATION

Estrogen

BMI and waist circumference decreased in women
taking estrogen and progestin therapy compared to those
taking placebo in the WHI study. Fasting insulin levels
and glucose were reduced in women on active treatment
and the incidence of new diabetes was reduced in
this group. The reductions in insulin resistance were
independent of changes in body size. To prevent one
case of diabetes over 5.6 years, 143 women would need
to be treated with estrogen and progestin therapy.®® This
is consistent with data from the Heart and Estrogen/
progestin replacement study and the Nurses’ health
study.738

Weight loss medication

A wide variety of medication is available world-wide to
suppress appetite, promote satiety and to target insulin
resistance and therefore assist with weight loss. The
currently approved or off-label medications and their
mode of action is summarized in Table 1.

Bariatric surgery

For our patients with a BMI over 40 and weight-related
health complications, bariatric surgery can be a useful
option. This will improve health outcomes and lead to
significant weight loss. However, there are significant
side effects and long-term issues associated with surgery
so careful selection of candidates is vital.*]
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Table 1: Weight loss medications

Drug Mode of action Efficacy

Phentermine Appetite Mean weight loss
suppressant of 12-13 kg versus

4.8 kg with placebo
over 36 weeks®!

Liraglutide GLP-1 receptor 4-6 kg weight loss
agonist delays with 25% losing
gastric emptying >10% body weight
and reduces over 56 weeks! %!
appetite

Semaglutide 2.4  GLP-1 receptor Average 15% weight
agonist delays loss over 68 weeks
gastric emptying compared to 2.4% loss
and reduces on placebol*!
appetite

Lorcaserin Selective serotonin 3.2 kg compared to
2C agonist that placebo over 1 yeart®”
promotes satiety

Topiramate Suppresses appetite  6.58 kg in studies of
and increases >28 weeks!*!
satiety

Orlistat Reduces fat 3.4 kg compared to
absorption placebo over 1 year®!

Metformin Targets insulin 1-2 kg over 12
resistance and may months!*!
be useful for those
women at risk of
diabetes

Bupropion Unclear 2.8 kg compared to
mechanism. placebo over 6-12
Norepinephrine and ~ months
dopamine uptake
inhibitor

Phentermine/ 9.3 kg compared to

topiramate placebo over 1 year.

On 15/92 mg 67% lost
>5% of initial weight
and 47% lost >10%"!

GLP-1: Glucagon-like peptide-1

modest for many women, there are significant shifts in
body composition. These can increase the risk of adverse
health outcomes. Managing these issues is an important
part of caring for women at mid-life, so it is incumbent
on practitioners to have a clear understanding of the
treatment options and how they may be adapted to an
individual woman’s needs. An in-depth understanding
of the pathogenesis of menopausal weight and body
composition changes is still in its infancy, but further
research will provide additional targets for effective
management.
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