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Postmenopausal women have an increased

tendency for gaining weight. It is as yet unclear

whether the menopausal transition itself leads to

weight gain, but is known that the physiological

withdrawal of estrogen brings about changes in

fat distribution together with physical inactivity

are probably the major causes of this phenomenon

(Davis et al., 2012).



Postmenopausal overweight and obesity lead to 

increased rates of hypertension, diabetes mellitus, coronary 

heart disease (CHD) and all-cause mortality (Berry et 

al., 2003). Following menopause, adverse changes in lipid 

profile occur and the levels of several coagulation factors 

increase (Basurto et al., 2003).Other contributing factors 

include ethnicity, reduced lean mass, resting metabolic rate 

(Samat et al., 2008). 



The mean age of the menopause in Egypt is 46.7

years, which is low compared to many countries, but this

age has been rising in the past few years in the west

probably because of the different ‘sociocultural attitudes’

towards the menopause in different communities. The

western woman attitude towards the menopause is

generally positive and about one third of them considers

the menopause as a normal physiological changes.

Nevertheless, the Egyptian women need an awareness

campaign about menopause in order to educate them

about this important stage of their lives (Sallam et

al., 2006).



The prevalence of obesity increases with age and is 
highest among middle-aged and older women
(Ogden et al., 2006). In addition, redistribution of 
body fat from the gluteofemoral to the abdominal 
region often occurs after menopause (Lovejoy et 
al., 2008).

In 2005, an estimated 23.2% of the world’s adult 
population was overweight, and 9.8% was obese 
(Kelly et al., 2008). If current trends were to 
continue, 57.8% of the world’s adult population, a 
total of 3.3 billion people could be overweight or 
obese by the year 2030 (Kelly et al., 2008). 



Excess fat located in the central abdominal area of 

the body is called android, ‘apple-shaped’ or upper body 

obesity and is associated with a greater risk for 

hypertension, insulin resistance, diabetes, dyslipidaemia 

and coronary heart disease. Android fat distribution is 

defined by waist to hip ratio (WHR) more than 0.8 for 

women and more than 1 for men (Champe et al., 2005).



It is clear that there is a positive correlation

between body weight and insulin resistance;

moreover, the risk of developing all the metabolic

abnormalities is strongly associated with insulin

resistance (Reaven, 2011).

Insulin resistance plays a major pathophysiological 

role in type 2 diabetes and is tightly associated with major 

public health problems, including 

obesity, hypertension, coronary artery 

disease, dyslipidemias, and a cluster of metabolic and 

cardiovascular abnormalities that define the metabolic 

syndrome (Reaven, 2005; Petersen, 2007). 



The discovery of leptin has improved our understanding of the 

relationship between adipose tissue and energy homeostasis. 

Leptin is synthesized and secreted by adipocytes and informs the 

brain about   the status of energy stores present in adipose tissue 

(Hausman et al., 2012).

Leptin can be considered as one of the major factors concerning 

obesity and heart coronary and each process that helps reduce 

abnormal levels of this substance could help prevent cardiovascular 

diseases (Barbato et al., 2006).

Leptin is known as a key appetite-regulating hormone, which 

effects on appetite, energy expenditure, and behavior and glucose 

metabolism. Much evidence suggests that insulin and leptin act in 

the brain as adiposity negative feedback signals (Morton and 

Schwartz, 2011). 



Physical exercise increases insulin sensitivity independently 

of body mass reduction and changes in body composition (Marinho 

et al., 2012). 

Exercise intensity plays an important role in governing 

substrate utilization (i.e. fat and carbohydrate) during exercise. 

Commonly, low/moderate intensity exercise is recommended for 

overweight and obese individuals to promote fat oxidization (Lazzer et 

al., 2010).

Resistance to leptin is the first link of the metabolic changes 

in obesity, due to fat accumulation in various tissues, fatty acids 

oxidation reduction, insulin resistance being a response to these 

changes. Epidemiological studies suggest a close association of 

hyperleptinemia with the metabolic syndrome and an increased risk of 

cardiovascular morbidity and mortality (Melinda and Miu, 2014).



Interval training has recently been examined as an 

advantageous protocol for producing more favorable perceptual 

responses (Bartlett et al., 2011), as well as potentially being more 

time-efficient in comparison to traditional continuous exercise 

guidelines (Gibala, 2007).

HIIT is superior to moderate-intensity continuous training in 

improving cardiorespiratory fitness and is safe and well-tolerated 

(Weston et al., 2014). HIIT has been reported to be more enjoyable 

than moderate-intensity continuous training (Bartlett et al., 2011).



This study was conducted to investigate the

effect of aerobic exercise and high-intensity interval

training on serum leptin and insulin resistance in

obese postmenopausal women.





45 pts

were selected from Out Patient Clinic of the National 

Nutrition Institute,(Cairo, Egypt)

Divided into three groups

Group (A)

(15 subjects) 

followed a diet 

regimen only for 

weight reduction

Group (C)

(15 subjects) received 

diet regimen in 

addition to protocol of 

high intensity interval 

exercise 

Group (B)

(15 subjects) received diet 

regimen in addition to 

protocol of aerobic 

exercises. 



This study was carried on forty five healthy obese

postmenopausal women with age ranged from 50 to 60 years, their

body mass index (BMI) were ≥30 kgs/m² according to WHO's

classification (2006).

All women were subjected to full clinical history and full clinical 

examination for exclusion of the following: 

 History of cardiovascular disease, hypertension, hyper-or 

hypothyroidism, or any other type of chronic disease.

 Taking any supplements for weight reduction.

 Obese women on a weight reduction program (within the last three 

month) or on hormone replacement therapy.





Evaluative Instruments 

Tape measurementWeight and height scale



Evaluative Instruments 



Leptin kit Insulin kit

Evaluative Instruments 



Treatment instruments

Cycle ergometer





WC measurementAssessment of weight and height



Body composition measurements



HIIT on cycle ergometer







Shows the means value of the age, height, weight, BMI, and waist 

circumference before initiation of treatment for all groups (A & B &C).
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The results of this study reveal that:
The anthropometric measurements for all groups 

(A&B&C) underwent a statistically highly significant 

(P<0.0001) decrease in body weight between before initiation 

of treatment and after the end of treatment, associated with a 

statistically highly significant (P<0.0001) decrease in BMI. 

Furthermore, three sessions per week of HIIT during 12-week 

period at group (C) were sufficient to decrease the WC 

significantly (P<0.0001) with improvement percentage -

10.37% that was accompanied by a higher decrease in BMI 

when compared to the group (B) WC -7.15% but this did not 

occur in group (A).



The body composition measurements (fat 

percentage and fat mass) revealed that statistically 

significant decrease in all groups (A&B&C), but group 

(C) had a better improvement between before initiation 

of treatment and after the end of treatment more than 

group (B) and group (A) and there was also a 

statistically highly significant increase in fat free (g) at 

group (C) with improvement percentage  +2.78% while a 

statistically highly significantly decrease in group (A) -

4.31%, but there was not statistically significant changes 

occur in group (B). The android / gynoid ratio also 

showed a statistically highly significant decrease in 

group (C) (P<0.0001) and group (B) (P<0.0011) but 

changes in the group (A) was not statistically significant 

p= 0.068 (P<0.05). 



The insulin resistance value also showed a statistically 

significant decrease in all groups (A&B&C), but group (C) had the 

greater improvement percentage -20.28% between before 

initiation of treatment and the end of treatment more than group 

(A) -1.20% and group (B) -5.94%. Also the serum leptin showed a 

statistically significant decrease in all groups (A&B&C) but the 

group (C) had greater improvement percentage - 21.53% more 

than group (A) -1.09% and group (B) -5.16%.

The lipid profile (TC, TGs, LDLs) showed that a 

statistically significant  improvement between before initiation of 

treatment and the end of treatment in all groups, but  group (C) 

had greater improvement more than group (A) and group (B) 

,while HDLs  had positively and statistically significantly 

increase was noted in group (C) P< 0.0001) and group (B) P< 

0.035 but changes in the group (A) there was statistically non 

significant p= 0.189 (P<0.05).



Comparison between all groups

(A&B&C) before starting the study reveals that

there was statistically non significant difference

between them .While there was statistically highly

significant decrease in weight, BMI, WC, fat

percentage, fat mass, android / gynoid ratio, total

(TC) cholesterol and high-density lipoproteins

(HDLs) after the end of treatment which is favor to

group (C) compared to group (A) and group (B).As

well as leptin hormone and insulin resistance after

the end of treatment. While there was non

statistically significant difference in fat free, TGs

and LDLs.





This study showed clear benefits of weight loss 
through diet regimen or diet regimen combined with 
exercise. The leptin level and insulin resistance 
decreased in all of the intervention groups, but the 
greatest reduction occurred with diet in addition to HIIT 
exercise in a short term (up to twelve weeks). So diet 
regimen and HIIT exercise are considered effective for 
reducing leptin hormone and insulin resistance.





It is to be recommended in this study by

outcomes of HIIT exercise for controlling leptin

hormone and increase insulin sensitivity in obese

postmenopausal women.

1- Further studies are needed to compare the effect of 

HIIT with other form of exercise than aerobic.

2- Further studies may include group of HIIT exercise 

and aerobic exercise without any diet program to 

nullify the effect of diet on insulin sensitivity and leptin 

hormone.



4- Further studies are needed to determine the effect of 

HIIT exercise & aerobic exercise training on in blood 

insulin and leptin hormone in class I of obesity.

5- Further studies should extend for longer period than 

12 weeks with follow up after stopping treatment.

3- Further studies are needed to determine the effect of 

HIIT exercise on insulin resistance and leptin hormone 

in obese premenopausal women.




