
Obesity: A Big Problem?



Body Weight Stable until mid 1980s

¸Average body weight and the incidence 
of obesity was less than 15% and stable 
from earliest recorded history until 
about the 1980s.

¸Body weight has risen precipitously 
since the 1980s.

ïBMI colors will change from white/yellow 
to green to blue/red



Watch the map!  Itôs changing!

1985: <15% 

obese

2000: >30% 

obese



Projected Obesity Worldwide



What is causing this 
increase in obesity since 

1985?
NOTE: that is a different question from 

the question of what causes obesity.

For example, genetics cannot explain 
this rapid increase.



Causes of Obesity
Ç Lack of willpower

Ç Marketing

Ç Lifestyle

ÇHigh Stress

ÇSedentary
Çexercise might not make you thin

Çexercise might make you happier and healthier

Ç Genetics

Ç Food

ÇFat

ÇCarbohydrates

Çcomplex, from vegetables

Çsimple, processed

ÇDishonest food
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Reminder

Mutations in the gene that codes for the 
protein leptin results in obesity and 

overeating



Protein Hormones- hydrophilic, cannot 

cross cell membranes
The adipocyte hormone, leptin, is an example
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Steroid Hormones (like testosterone, 
estradiol, progesterone)

ÅLipophilic

ÅEnter the cell

ÅBinds to 

cytoplasmic

Åreceptors

ÅForms a 

receptor-

hormone 

complex

ÅSits on DNA 

associated 

receptor

ÅPromotes gene 

transcription



Genetic Obesity

¸No single gene accounts for more than 1 
% of obesity

¸Several (probably over 100 major genes 
involved in obesity)

¸The precipitous rise in obesity since 1985 
is too rapid to be accounted for by 
inheritance alone



Genotype-environment 
interaction

For example, people of different genotypes gain 
more weight on a high carbohydrate diet.

People with a different genotype respond to stress 
by overeating.



The Many Definitions of Obesity

1) 20% above desired body weight

2) > 30% above desired body fat content

3) >30 Body Mass Index (BMI:  body 
weight/height kg/m2)

4) Current Definition

ï > 0.8 Waist-to-Hip Ratio (WHR) for women

ï > 0.95 for men

ï You can have a BMI over 30 and a WHR of .75 and 
have low probabilityof any co-morbidity



Why is a high WTH a disease, but 
high fat with low WTH not a 

disease?

Why Do We HaveFat ?



Reproductive Hormones

A̧re inhibited by low energy 
balance

I̧ncrease energy intake and 
storage in anticipation of energetic 
demands of the offspring

M̧ake it easy to move fuels from 
storage in fat to be made into milk



Steroid Hormones Make US Who We Are 
(like testosterone, estradiol, progesterone)

ÅLipophilic

(like our cell 

membrane)

ÅEnter the cell

ÅBinds to 

cytoplasmic

Åreceptors

ÅForms a receptor-

hormone complex

ÅSits on DNA 

associated receptor

ÅPromotes gene 

transcription



Steroid hormones cause differences between males and 
females



Humans are Sexually Dimorphic

Due to steroid action during gestation      

and after puberty
¸ Males 

ï Taller, heavier

ï Broader shoulder

ï Smaller hips, buttocks

ï Smaller breasts

ï More facial hair

ï Deeper voice

ï Larger phallus

ï Less stamina due to lower 
subcutaneous fat

ï More heart disease due to 
tendency to gain abdominal 
body fat



Sexual Dimorphism in Body Fat Distribution 
in Humans
Abdominal vs. Subcutaneous Fat
Results in Apple vs. Pear Shape


