


World-wide, the prevalence of obesity has more than doubled since 1980

In 2008, 1.5 billion adults were overweight: including both developed and 

developing countries. 

Of these, more 200 million men and nearly 300 million women are obese

Overweight: BMI = 25-29.9 Kg/m2

Obesity: BMI ≥ 30 Kg/m2

Overweight/Obesity is a major risk factor for:

Diabetes, hypertension, cardio and cerebro-vascular pathologies,

endometrial/breast/colon cancer, urinary incontinence, ostheoartritis.

The Healthy Survey for England 2011 showed that: 

51% of women aged 35-44 yrs are overweight/obese if compared with 69% aged 55-64 yrs
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Weight Gain is one of the major health concern among mild-life women 

It is age-related and is influenced by demographic, social and behavioural 

factors. Furthermore, it is associated with poorer education and 

urbanization. Finally, high parity, family history of obesity, and marriage 

at earlier age may negatively influence the weight gain in perimenopause. 

SWAN 1 (age 45-55 years):

Body weight increase in 3 years= 2.5 Kg 

SWAN 2:

6 years period around menopause= 6% 

increase of waist circumference, 10% 

increase in fat mass, 1% decrease of 

skeletal mass mass

Healthy Women’s Study:

Weight gain= 0.7 Kg/yr during the 5th and 

6th decades of life
Obese phenothype (16% of women)

Age Related



Fat oxidation, Free Energy Expenditure, 

Activity Energy Expenditure and Sleeping 

Expenditure decline over the time in mid-life 

The decline is 1.5 times greater in post-

menopause  

If there is no equivalent increase in Energy 

Intake, the BMI increase is inevitable 

Age Related



Disruption of circadian rythms and timing of food intake (as seen with shift 

work and sleep deprivation) with skipping breakfast, increased daily 

frequency snaking, irregular meals, consumption of fast food and take-away 

food, consumption of large portion of food and eating until full

Age Related





The Menopausal Transition begins at age 47 and takes about 4 yrs.  

~ 51 yrs

Weight Gain is one of the major health concern among mild-life 

women particularly during the menopausal transition

> 1.5 billion 12.5 / 60 millions

In 2030

> 20% of female population

Menopausal Related
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Menopausal Transition
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The loss of the luteal phase increase is

associated with the reduction of 

Energy Expenditure

The fall in INH-B reflects the attainment of a critically low number of ovarian follicles

E2 levels result elevated, in perimenopausal women, also in 

the premenstrual portion of the cycle



Menopausal Transition

Due to the loss of negative feed-

back from Inhibin, serum FSH 

increases from pre- to post-

menopause 

While FSH receptors were 

originally thought to be restricted 

to the gonads, FSH receptors were 

found in visceral fat

In vitro administration of FSH in 

mice resulted in redistribution of 

visceral fat mass, and increase in 

adipocytes lipid droplets and 

adipocytes lipid synthesis

In addition, FSH may increase 

serum levels of C-reactive protein 

and tissue plasminogen activator 

favoring an adverse inflammatory 

profile



Menopausal Transition

The increase of visceral fat tissue is 

correlated with low E2

These changes have beeen related 

with the changes of adipose tisssue 

metabolism

In the reproductive phase Estradiol 

increase adipose lipoprotein lipase 

activity favouring lipolysis. It may be 

due to an induction of lipolytic 

enzyme hormone-sensitive lipase or 

to an increased lipolytic effect of 

epinephrine 

The estrogens attenuate the lipolytic 

response through up-regulation of 

the antilipolytic α-2-adrenergic 

receptors only in subcutaneous and 

not visceral fat depot. The effect 

disappears after menopause



The possible insorgence of 

large increase of Visceral Fat

(often associated with 

hirsutism and alopecia) may

be related to the increased FAI



GH and Age

The anabolic effect of 

GH can directly result

in stimulated muscle

development and 

strenght, a loss of fat, 

and an increase in 

bone mass

20-50 yrs= -50%



GH and Age



Adrenal gland and Age

ACTH and Cortisol unchange until advanced age. Then, 

because a higher nocturnal rhytmcity, there is a progressive increase

of Central Fat Deposition, sleep disturbance and hypertension.

The same amount of ACTH elicits a greter response of cortisol and 

a less response of DHEA and DHEA-S secretion

DHEA

DHEA: decreases the number and volume of adipocytes. 

Furthermore, by increasing the  protein utilization, favors a 

greater muscular mass



Prl: no significant variations. Sometimes it 

is possible to observe a slight decrease

Thyroid: no significant variations in TSH 

values. With age there is an increase of  thyroid 

disorders related to autoimmune diseases

Menopausal Transition



Control of appetite and maintainance of fat 

mass requires multiple complex interactions 

between brain, gut, and adipose tissue.

Adipose tissue functions as an active 

paracrine gland and secretes multiple 

hormone-like substances as Leptin, 

Adiponectin, and Resistin, collettively 

known as Adipokines, that influence 

appetite and energy balance 

Ghrelin, a peptide hormone secreted from 

the stomach, plays an important role in 

energy homeostasis

Broadly speaking: estrogens and leptin 

reduce food intake, whereas androgens and 

ghrelin stimulate appetite

Elevated circulating leptin and low levels of 

adiponectin have been linked to obesity, 

inflammation, insulin resistance, avd CVD 

in postmenopausal women
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Women have relatively greater 

Subcutaneous Adipose Tissue (SAT) 

prior to the final mestrual period (FMP) 

and relatively greater Visceral Adipose 

Tissue (VAT) after the FMP

During the menopausal transition, the 

visceral fat depot increases from 5-8% 

of total body fat during the 

premenopausal period to 15-20% of the 

total fat during the postmenopausal 

period

Furthermore, women with surgical 

menopause have 5 times increased odds 

(odds ratio= 5.07) of developing severe 

obesity if compared to premenopausal 

women of similar age
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While BMI (Kg/m2) is often used in both 

research and clinical setting, it is an 

overall summary measure of body size 

and thus does not completely capture 

measures of fat distribution or body 

composition which have independent 

predictive power for CVD and mortality



DEXA RMN





US extended (XTD) view option





Obesità “centrale o androide”: obesità che si concentra nella metà inferiore del torace





Vasodilating

•Nitric Oxide

•Prostacyclin

•Bradykinin

•Hyperpolarizing Factor

Contracting

•Endothelin

•Thromboxane

•Angiotensin

Endothelial dysfunction is present in the 

earliest stage of vascular diseases

equilibrium

Dysfunctional 

endothelium can 

be identified by 

reduced 

vasodilation or 

vasoconstriction
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Normal flow-mediated vasodilation is approximately >10% using the 

upper-arm occlusion technique
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The decreased vascular compliance may be attributable to nonenzymatic glycation of elastin and collagen in the tunica
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Postmenopause
BMI= 19-25

BMI= 25-30
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HDL-C

LDL

Triglycerides

HDL/triglycerides

Dyslipidemia

3-7-fold Increased relative risk of CAD



After 50ty     % of women

with coronary occlusions

% of plaque index of >3

% of the intima media 

thickness (IMT) 
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CONCLUSIONS

It would seem prudent to reccomend 

lifestyle modifications (i.e. stop of 

smoking, caloric controlled diet, increase 

physical activity –specially aerobic-, 

decrease salt loading, and job or 

marital/familial stress) during 

menopausal transition and 

postmenopause
HT, Orlistat, Sibutramine, Rimonabant, 

Metformin, Hata Yoga, Herbal Medicine, 

Acupunture, Bariatric Surgery are second step 

treatments  


