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This is the era of the expanding waistline. Over 
the past few decades we have been steadily piling
on the pounds. One in five adult men and one in
four adult women are obese. A staggering two-
thirds of all men and half of all women are either
overweight or obese – that’s 24 million people.
Globally, more than 300 million adults are obese.

BigPicture
Newspapers warn of an ‘obesity timebomb’:
obesity may be about to overtake smoking
as the major cause of preventable disease; 
our children are growing up to be couch potatoes,
putting down Playstations only long enough to
pick up the TV remote control, or the telephone
to order another pizza.

But why is obesity such a problem? Is it just 
a personal matter? Are we simply prejudiced
against heavier people?

And if there is a problem, who should be doing
something about it? Is it just down to people 
to show more self-control? Should food
manufacturers be more responsible about what
they put in their products or in how they market
them? What about schools and parents? 
Or should governments intervene, slapping on 
‘fat taxes’ or banning fast food advertisements? 

And what have science and medicine to say? 
Are we likely to see wonderdrugs that keep 
us slim no matter what we eat? How well do
we understand the human physiology that controls
our weight? Or the psychological factors that
influence what (and why) we eat?

This interplay between science, medicine and
society, and people, institutions and politics,
forms the focus of this Big Picture. 
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The Big Picture series is the successor to LabNotes.

Up-to-date science. Real-life issues. For teachers
and students. Authoritative, balanced and
accessible, the Big Picture series is the essential
guide to biomedical science and its social impact.
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Obesity is a sign of excess fat storage by the body. This can increase
the risk of many serious health problems. Obesity is usually classified 
as a disease, but we seem to have little sympathy for overweight people.
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DIABETES
Very strong link with
obesity. Relative risk
rises rapidly with 
weight, particularly 
in women

HIGH BLOOD
PRESSURE AND
CORONARY 
HEART DISEASE
Risk increased 
3–4-fold in obese
people

CANCER
Increased risk for
cancer of the colon,
breast (post-
menopause), womb,
kidney and oesophagus

STROKE
Obesity doubles the
risk of stroke

The increasing size of people is having other
effects. One airline has introduced a policy
that larger persons pay for two seats; hospitals
have had to purchase larger beds, bigger
commodes, and wider wheelchairs for their
patients, and finally, with death, comes bigger
coffins and wider burial plots. 

Clothes sizes are going up: in 2000, Marks
and Spencer relabelled its women’s size 14
as size 12. Children’s clothes now have to be
made in larger sizes.

On the other hand…
Some insist that obesity is neither a disease,
nor does it necessarily signify poor health. 
A portly but fit person may well be healthier
than somebody who is slim but inactive. The
exact amount of ill-health attributable to obesity
is not certain.

Others argue that we are unnecessarily
obsessed with weight, driven by commercial
interests keen to exploit a popular desire to be
thin. Finally, many people are ‘happy to be fat’.

SIZE MATTERS FAST
FACT
The demand
for ready-
meals in the
UK grew by

44%
between 1990
and 2002.

Does it matter?
The medical consensus is that obesity has
serious implications for health. It is associated
with increased risk for a variety of disorders,
including type 2 diabetes, high blood pressure,
stroke, heart disease and cancer (Figure 1).

It can also impact on quality of life (infertility,
mobility problems and sleep disorders). And 
it can have psychological consequences,
such as lowered self-esteem, anxiety and
clinical depression – though, arguably, these
may be more related to the social stigma
attached to obesity than obesity itself.

In the USA, the Centers for Disease Control
and Prevention have said that obesity is
closing in on smoking as the most
important cause of premature death. 

And it is not just a personal issue. The
economic costs are substantial, with recent
estimates suggesting that between 2 and 8
per cent of sick care costs in Western countries
are attributable to obesity – an amount
comparable to that spent on cancer therapy. 

FIGURE 1: MAJOR HEALTH RISKS
ASSOCIATED WITH OBESITY.
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Why is obesity bad for you? How does it cause diabetes or increase 
the risk of cancer? Find out at Big Picture Online

www.wellcome.ac.uk/bigpicture/obesity

The energy content of food is usually
expressed in kilojoules (kJ). These units are
superseding the former term, the calorie.

Different parts of food have different
energy densities:

Because of its high energy density, fat is an
excellent way of storing energy in the body.

The people in England
are getting fatter...

...and that’s not good news 
for their health
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THE INCREASING SIZE OF PEOPLE
MEANS BIGGER COFFINS ARE NEEDED.
Rex Features

The media have also fuelled the current
near-hysteria about obesity. The ‘obesity
timebomb’ makes for good headlines, and
there is a strong human interest angle that
can sell newspapers. Why has it suddenly
become an issue? In 1966, when the US
Public Health Service declared obesity a
major health problem, it passed unnoticed. 

Yet the media’s ‘war on obesity’ presents
many difficulties. Newspapers want to
increase sales, and that can lead to
sensationalism at the expense of accuracy.
The media promote slimness predominantly
in terms of beauty, rather than as a route
to long-term health.

Also, demonising obesity may actually be
counterproductive – encouraging feelings
of inadequacy or unhappiness that may
well affect eating patterns. Promoting
unrealistic body forms as desirable could
have a similar impact. 

The stereotyped view is that fat people eat
cakes and crisps all day – they are greedy,
slothful and lack self-control. We are hooked
on appearances, but are the media to blame?

Images in newspapers, magazines and
television glorify slimness. Rake-thin
celebrities like Kate Moss and Victoria
Beckham exude glamour. Gossip
magazines marvel at the svelte figures of
actresses and film stars, or their ability to
lose weight after giving birth. 

Fat is different. The media demonise flab.
Celebrities with even a hint of fat are mocked
for appearing scantily clad on the beach.
Few people manage to overcome fattism:
comedian Dawn French is a rare exception. 

OBESITY AND THE MEDIA

ENERGYWhat is obesity?
How do we know if someone is
overweight or obese? The ideal
approach would be to measure 
body fat levels directly. Unfortunately,
this is hard to do without specialist
equipment, so body mass index
(BMI) tends to be assessed instead. 
BMI is easy to measure and is more
useful than other simple measures
(such as waist circumference, waist-
hip ratio, skinfold measurements).

But BMI is best used as a guide 
to fat levels in the general
population rather than in individuals.
For instance, athletes typically have
high BMIs despite having little body
fat (muscle is heavier than fat). 
Also, ‘ideal’ BMI thresholds may not
hold for young children, the elderly, 
or for people of different ethnic
backgrounds.

BMI

Underweight Less than 18.5

Normal range 18.5–24.9

Overweight 25–29.9

Obese >30

Percentage of the male (left) and female
(right) population who are obese or severely
obese (dark shade).

Increased risk for two common diseases
as BMI increases.

Caution: Statistics usually hide as much as they reveal. For example, health risks increase at BMI
less than 19. And in older people, higher BMI may be an advantage. More on this in Big Picture Online.

STATS CORNER

BACKGROUND

Carbohydrate:
17 kJ/g

Fat: 38 kJ/gProtein: 17 kJ/g

Alcohol: 29kJ/g
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The energy balance
The number of calories we 
take in is offset by the number
we use up. Anything left over 
is stored.

Energy (in)
–

Energy (spent)
=

Energy (stored)

In simple terms, people gain weight when they consume more energy than they use. Over time,
the imbalance will lead to extra fat storage. How this plays out will differ between individuals, 
with environmental, physiological, pyschological and genetic factors all playing a part.

METABOLISM

HOW IT WORKS...

A fine balance
Body weight is a finely controlled system. We need
to have enough stored energy to survive even if we
miss a meal or two, but not so much that we carry
pounds of excess body fat.

Honed by millions of years of evolution, this system
is extraordinarily sophisticated. During a typical year,
we consume around a million calories. Generally, 
our weight at the end of the year is fairly close to
what it was at the beginning – so the body has
balanced energy intake and use to an accuracy
of less than 1 per cent. This is far superior to our
attempts to consciously regulate calorie intake. 

The key to this monitoring is a complex network of
checks and balances, involving hormones and the
nervous system, that regulates appetite, exercise
and rest, storage of energy, and cellular metabolism.
We don’t fully understand how this system works,
but it seems to create two important feedback
loops: if our weight drops, it promotes greater
intake of food; and if our weight goes up, it stimulates
changes that should drive weight down, such as
speeding up body metabolism.

Loss of weight is resisted by the body particularly
powerfully. This is thought to be an evolutionary
survival mechanism, to ensure survival in times 
of famine. The brain automatically slows down the
body’s metabolic rate, reducing the number 
of calories burned. And, of course, we feel more
hungry, so seek out food.

From this perspective, it is not surprising that most
‘casual’ diets end in failure. It may not be a failure 
of will power but the automatic effect of an ancient
survival mechanism.

The complex systems controlling body weight and
energy use are coordinated by the brain. Like all
metabolic systems, they can be disrupted, leading
to effects on weight. Some prescribed drugs (e.g.
steroids and some antidepressants), for example,
can cause weight gain as a side-effect. 

LOSS OF WEIGHT IS RESISTED BY THE
BODY PARTICULARLY POWERFULLY.

Weight-
lowering

mechanisms
triggered

Weight
goes up

Weight
goes down

Weight
goes up

Weight
goes down

Weight-
raising

mechanisms
triggered

Normal
weight 
range

THE FEEDBACK LOOPS INVOLVED IN BALANCING
ENERGY INTAKE AND USE.

Genetic influence
1. Melanocortin receptor
2. Leptin

Drug treatment
1. Sibutramine
2. Orlistat

Stomach and
digestive system
Digests food,
absorbs fuel molecules
Signals fullness to brain

Fat tissue
Stores energy
Sends signals to brain/
body tissues (e.g. leptin)
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THE BRAIN:
Integrates signals
Controls eating behaviour

ABOVE
CONTROL OF ENERGY
INTAKE. INTERNAL
(PHYSIOLOGICAL) AND
EXTERNAL FACTORS
INFLUENCE OUR INTAKE
OF ENERGY (EATING) 
AND USE OF ENERGY
(METABOLISM AND
EXERCISE).
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‘Three-year-old dies of obesity’
screamed the newspaper headlines
when, in May 2004, a child died from
heart failure in a London hospital.
She weighed a staggering 40 kg. 
A media frenzy erupted, and the
parents were blamed for ‘stuffing 
her to death’.

Was it fair to accuse her parents?
Scientists later confirmed that there
was a medical problem behind the
child’s extreme obesity: a genetic glitch
that triggered her immense appetite. 

Genes play a crucial role in shaping
our weight, but scientists have only
recently started to work out how. 
It is too simple to say that obesity 
is ‘all in the genes’ but our genetic
inheritance does have a big say in
our size.

Researchers can come at obesity
from two directions. In a ‘classical’
approach, the extent to which 
weight or obesity is inherited can 
be assessed. This is a difficult area 
to study, but the consensus is that
there is a high degree of heritability
in body weight.

Obesity genes
A newer approach is to track down
the genes involved in obesity. 
Of course, no gene exists just to make
people fat. But, on rare occasions,
someone may inherit a mutation 
that leads to excess weight gain.
The first evidence of this came from
a very fat mouse. 

These ‘ob’ (obese) mice weigh
almost three times as much as
normal mice. They were found to 

In 2002, a London team headed by Professor Steve Bloom caused much excitement when they
reported in the journal Nature that a molecule called PYY3-36 made rats less hungry; they ate less
and got thinner. The molecule even seemed to work on people, in a small clinical trial. But in 2004,
another group reported that they could not get the same results with PYY3-36. What was going
on? And what does the dispute say about modern science? Find out at Big Picture Online.

www.wellcome.ac.uk/bigpicture/obesity

Obesity and genes

Adolphe Quetelet – a Belgian astronomer,
meteorologist, sociologist, mathematician and
statistician – was the first statistician to use 
the normal distribution curve (used to measure
errors in astronomy) to model human variation. 

The normal distribution curve takes the shape of a bell or
hump of a camel. This reflects the fact that most scores 
(for height, weight, examination results, or whatever is being
measured in a population) cluster around the middle point 
(the top of the curve). Extreme values are far more infrequent,
and are represented by the sides of the curve. 

Quetelet used the normal distribution as a basis of his concept
of the ‘average man’, ‘l’homme moyen’ – the ideal from whom
most of us deviate according to the normal distribution. 

Quetelet also devised a measure of body mass, now known as
Quetelet’s index, or the body mass index (BMI; see page 3). 

FAST
FACT
Young children
whose parents
are overweight
are 13 to 15
times more
likely to
become obese
young adults
regardless of
the child’s
current weight.

Beyond leptin
Digging deeper, scientists have 
now found more than a dozen genes
that, if mutated, may predispose
people to obesity. 

The gene for the melanocortin
receptor is a promising candidate,
since around six per cent of young
children with severe obesity have this
gene disrupted. Five other genetic
mutations that cause obesity in
children have been pinpointed.

However, these are still rare cases,
in which weight control has gone
drastically wrong. They are unlikely
to explain most individual differences
in weight gain in children and adults.

The likelihood is that there are a
small number of genes that have 
a major impact in a few cases, 
and a much larger number of genes
(perhaps 200–300) that have smaller
effects in a larger number of people.
The genes could be involved in 
any part of the body’s complex
mechanisms of weight regulation.
Over time, even minor variations
could have a big impact on weight.

be missing a hormone, which was
called leptin (from ‘leptos’, the
Greek for ‘thin’). The defect was
down to a mutation in the ob gene. 

Mice without leptin had an insatiable
appetite. But when leptin was injected
into ob mice, they returned to normal
in less than a month. Leptin thus
appears to switch off hunger.

So much for mice: what about
humans? In Cambridge, researchers
had been referred two cousins who
had an intense drive to eat; they were
exceptionally obese. Sure enough,
the children shared the same genetic
mutation as the ob mice. When
given leptin, their appetite went down
and they began to lose weight.

Leptin was instantly hailed as an
obesity wonder drug. But
disappointment soon followed. 
Most obese people do not lack
leptin – quite the contrary. They
have even more than normal people,
but the body does not seem to
respond to it. So giving people leptin
does not help them lose weight.

GENES PLAY A CRUCIAL
ROLE IN SHAPING OUR
WEIGHT

A FAMOUS BELGIAN Friend or foe?
Fat gets a bad press. But fat has important biological roles. 
It is a way of storing energy. It also pads and protects our
organs and helps us to keep warm. Fat molecules are needed to
make cell membranes and to transport vitamins around our body. 

But excess body fat in the wrong place can be bad. Fat is laid
down to give two main body shapes – apple or pear. Men tend
to be apples, women pears; as fat tissue around the abdomen 
is particularly strongly linked to health problems, men tend 
to be at greater risk than women. After the menopause, though,
women tend to become apple-shaped, increasing their risk.

ABOVE
THE OB MUTANT
MOUSE (RIGHT)
DWARFS ITS
NORMAL
RELATIVES.
J Friedman/J Bonner

ON THE WEB
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The nature versus nurture debate
has raged for decades. For human
characteristics, the choice has been
between ‘biological destiny’ (the
nature part) or upbringing and
environment (nurture).

So what exactly is ‘nature’ these days?
These days it has come to mean ‘in
our genes’ or, perhaps, ‘hard wired’
into our brains: there is little we can
do to change the outcome. 

And ‘nurture’? This used to reflect
the way we were brought up, the
way we were treated by our family,
the values we learned as we grew
up – all things that moulded our
biology and could be altered. Now
we have ‘the environment’, which
includes things like peer groups,
social pressures, pollution, infections
and so – again, all factors outside 
us that may have a lasting impact.

Nowadays, very few people stick to
such an either/or view of the world.  

Crucially, the distinction between
nature and nurture – it’s either one
or the other – is rarely if ever true.

Most biological traits are influenced
by both. Not only that, but they are
also bound up with one another: 
the influence of genes will depend
on the environment and vice versa. 

For obesity, the nature argument
says that our size is governed by
our genes. If we are destined to be
large, then large we will be. The
nurture viewpoint is that it is down 
to the food we consume and how
much exercise we take – both things
we can do something about.

Clearly, some cases of obesity are
due to nature. If you are unfortunate
enough to inherit a mutation in your
leptin gene, it is almost certain that
you will grow up to be obese. 

On the other hand, if you are born in
a poor urban area, your environment
will greatly increase your chances
of becoming obese, whatever
genes you have. 

Most of us sit somewhere in the
middle: our genes, acting through
complex biological processes,
influence our size; so does the
environment in which we are brought

up – the views of our parents, our
friends and the availability of food. 

So the whole situation is much
more complex than sometimes
portrayed. The effects of genes, 
for example, will often be quite
subtle. They may predispose to a
condition or trait, but do not make 
it inevitable. Yes, eating less will 
lead to weight loss, but the body’s
biological response to this change
cannot be ignored.

This is a complex network of
interactions, which science is only
just beginning to untangle. Our
understanding of the bigger picture
is still far from complete. 

Drug treatments target the biology 
of this network; health campaigns
and political policies tackle the
environmental contributions. Effective
long-term solutions are going to
need to recognise the complicated
relationships between these factors,
and a host of genetic, psychological,
social and political factors. 

WEIGHT
DEBATE
The nature versus nurture debate obscures important
points about complex human traits.

Raising the OBs
The Big Picture on Obesity
online activity
Access Raising the OBs at
www.wellcome.ac.uk/bigpicture/obesity

You have been given responsibility
for looking after a young creature,
an ‘OB’. Unfortunately, they have a
tendency to become obese. Even
worse, they have a mind of their
own. Can you rise to the challenge
of raising a healthy OB and so
discover the causes of their super-
size problem?

This Big Picture on Obesity has an
accompanying web-based activity
– The OBs. Your task is to parent a
young creature as it grows, choosing
its diet, managing its activity. 

But beware: your OB may not 
be keen on tofu and salad and
swimming 100 lengths before
breakfast. And you may find life
throwing a whole heap of tough
challenges at you.

Your OB comes with an inbuilt
‘genetic inheritance’, which affects
how it interacts with you and its
environment. All these influences
will impact on its final size. 

After you’ve tried bringing up one
OB, you then get the chance to
invest resources to help all OBs
stay healthy. What are you going 
to spend your money on? Genetic
engineering? Combating poverty?
OB parenting classes?

Teachers: The game will enable students
to explore for themselves how genes,
upbringing and environment affect weight
gain. The game is designed to take about
an hour of lesson time, and includes an
optional extension activity. The website
includes guidance for teachers.

This activity has been developed by the
Centre for Science Education at Sheffield
Hallam University.

ONLINE ACTIVITY

www.wellcome.ac.uk/bigpicture/obesity
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Does society pressure people to
be a particular size and shape?
Yes. Research shows that obese people applying 
for jobs are less likely to succeed – even if they are
applying to be a VDU [visual display unit] operator, 
in a back room, with no contact with the public. 

Shouldn’t people be free to choose
the lifestyles they wish, even if
they end up overweight or obese?
Yes. But society and doctors also have a
responsibility to draw attention to unhealthy lifestyles
and help people who want to improve their health to
realize they can. At the moment we’re helping them
make unhealthy choices: high-fat foods and larger
portions are the cheap options in supermarkets. 

What do you think the key
factors are in the growth 
of obesity?
There are genetic factors, but changes in
the environment over the last few decades
have been the crucial key. People are
living far more sedentary lifestyles than
they did 20 or 40 years ago. There’s also
been a change in the kind of food we 
eat. Today we eat far more fat and refined
sugar. These foods are very palatable 
and therefore easy to over-consume. 

Do you consider obesity 
to be a disease?
It meets all the criteria for a disease. It shortens life,
causes painful symptoms and other health
complications, and puts people at risk for other
diseases. It’s certainly a public health problem. 

How big a problem do you think the
increasing incidence of obesity is? 
Huge. If we stopped obesity the population would be
healthier than it would be if everyone stopped smoking.

How much control do you think
individuals have over their own
shape and size? Is weight control
just down to self-control?
If it was, we wouldn’t have the problem. This isn’t
about ever-increasing numbers of people showing
less self-control. The problem is that when people try
and lose weight. They are fighting some of our most
fundamental biological processes. 

To what extent is size ‘in the genes’?
What does this mean? How do you
think genes exert their influence?    
A number of studies in the 1960s pointed to a very
high degree of heritability, of round 40 of 60 per cent.
But obesity is rarely down to a single gene mutation.
It tends to be caused by a number of genetic variants
that come together and exert their influence in
different ways – by increasing energy intake, decreasing
expenditure, or prompting the body to store energy
as fat rather than muscle. However, environment still
plays a critical role: if there’s no food available, the
mutations won’t be able to exert their influence.  

Who do you think should take
responsibility? 
All of us. Obese people should take responsibility 
for themselves. Employers should provide a work
environment that protects people against obesity by
offering exercise facilities, and bowls of fruit instead
of biscuits at meetings. The government should
ensure that supermarkets sell healthy foods and label
the nutritional content clearly. And the medical
profession needs to be proactive in helping people 
to recognise they are getting obese, explaining the
risks, and offering prevention programmes.   

Which are the key organizations in obesity research, support and medicine? 
Find out at Big Picture Online

www.wellcome.ac.uk/bigpicture/obesity

You can protect yourself by being physically
active, even if you are obese. Sumo
wrestlers have huge amounts of excess
weight, but a lot of this is muscle with fat
outside the abdomen. However, when they
retire, fat is deposited inside their abdomens
and becomes more dangerous.

REAL VOICES
The doctor
Nick Finer is a researcher and Honorary 
Consultant in Obesity Medicine at 
Addenbrooke’s Hospital, Cambridge. 
We asked him for a doctor’s perspective 
on obesity.

Yes, they should. Obese people are 20–30 times
more likely to develop type 2 diabetes – and have
a two to threefold increased risk of cardiovascular
disease. Cancers of the breast, uterus, colon 
and prostate are also linked to obesity.

SHOULD OVERWEIGHT/OBESE 

PEOPLE HAVE CONCERNS ABOUT 

THEIR FUTURE HEALTH
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Why are we getting fatter? The simple answer is that we are consuming too much and exercising
too little. Our modern lifestyles are bringing us into conflict with our ancient metabolism.

WEIGHT GAIN

FAST
FACT
A 20-year-old
obese man
can expect 
to live 

13 years
less than 
the average. 

FAST
FACT
You only
need to eat
200 extra
calories a 
day (about
three digestive
biscuits) 
over a year to
put on 10kg
by the end 
of the year. 

The fitness and slimming
industries promote the idea that
being overweight is a bad thing and
should be remedied. While this can
lead to health benefits, weight loss 
is generally promoted for ‘beauty’
rather than health reasons. 

The pharmaceutical industry
benefits from obesity being
recognised as a medical problem 
as it can market drugs to tackle it. 
In 2002, the market for anti-obesity
drugs reached $520 million 
(£270 million) in the USA, Europe
and Japan. Most analysts believe
this will be a multibillion dollar
industry within a decade. 

All of these depend on a desire for
weight loss, so keeping body weight
in the public’s eye is to their advantage.  

Supermarkets have been blamed
for a pricing structure that makes
unhealthy food cheaper than healthy
food, and for placing unhealthy
foods in high profile positions (such
as having sweets near checkouts).
Food industry sponsorship of
schoolbooks and sports has also
been widely criticised.

The advertising industry is another
force influencing obesity. Millions
of pounds are spent encouraging us 
to consume energy-dense food and
drinks – often specifically targeting
children. The money spent promoting
fruit is a tiny fraction of that spent on
advertising sweets and snacks.

Money talks
Food producers, distributors and
advertisers have all been blamed 
for obesity, particularly in children.
Others, such as the slimming, fitness
and pharmaceutical industries,
benefit from the problem. 

Food producers need to sell 
their products to survive. But many
of their products are high in fat and
hidden sugar. The industry is accused
of producing too many sweetened
and processed convenience items,
and of poor food labelling that
hinders consumer ability to choose
healthy options.

In 2002 a very overweight man 
filed a lawsuit against several US
fast-food chains, claiming these 
had contributed to his obesity. 
Fast-food chains have been ticked
off for ‘super-sizing’ and encouraging
collection of free gifts. 

MILLIONS OF POUNDS ARE
SPENT ENCOURAGING US
TO CONSUME ENERGY-
DENSE FOOD AND DRINKS

ACTIVITY
GOES DOWN...

8 | BIG PICTURE 1

RIGHT
MANY FACTORS ARE
CAUSING US TO LEAD
LESS ACTIVE LIVES AND
TAKE IN TOO MUCH
ENERGY.

Computer
games...

Car culture...

Labour-saving
devices...

Busy lives... Fizzy drinks...

Fast food...

Energy-rich
food...

Television... Less PE..
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Is obesity only a problem in the rich Western world? Absolutely not. Find out
about the impact of obesity in the developing world at Big Picture Online

www.wellcome.ac.uk/bigpicture/obesity

Psychological factors undoubtedly
influence eating and exercise habits,
and hence weight.

Eating is not only necessary but
enjoyable. Research has shown that
eating carbohydrates boosts levels of
serotonin and endorphins in the brain,
producing feelings of pleasure. These
are part of ‘reward pathways’ in the
brain that encourage us to do things
that we have gained from in the past. 

The reward pathways may drive us 
to one course of action, but we also
have brain systems that can over-ride
them. These include signals from 
the ‘thinking’ areas of the brain, the
frontal cortex. So we can delay a
feeling of reward in favour of a 
longer-term goal. This psychological
mechanism is known as ‘delayed
gratification’. We may save now in
order to enjoy a relaxed retirement. 

But it appears that we are not actually 
very good at delayed gratification. 
In experiments in which subjects are
offered a reward immediately or a
bigger reward later, most people go 
for the immediate benefit.  We are,

perhaps, not as logical in our decision
making as we might think. Forgoing 
a cream cake in order to be slim later
may not be in our make up.

Research also suggests socio-
economic factors are important. 
In the UK, women from the poorest
areas now have almost twice the risk
of obesity as women in richest groups.

Some social scientists suggest that
families in higher socio-economic
groups have a greater sense of control
over their environment, which helps
them take longer-term views. This 
may extend to a greater emphasis 
on maintaining health, for example 
by eating more balanced diets. 

Such views are supported by a recent
study of 1200 teenagers in the north of
England. Students from more affluent
families had the highest level of dietary
restraint, and used more healthy
weight control methods.

The less well off, on the other hand,
opt for more immediate pleasures –
perhaps, given their circumstances,
less able to imagine distant benefits. 

TEMPTATION: FAST FOOD IS EASY TO FIND 
IN POOR AREAS OF THE UK.

CONSUMPTION
GOES UP...

EXAMPLES OF 
ENERGY USE

1 HOUR OF
THIS ACTIVITY

THIS MUCH
FOOD*

=

=

=

=

ON THE WEB

GRATIFICATION

Money matters 
There is a clear north-south divide in life
expectancy in the UK. According to a 2001
analysis by the Office of National Statistics,
those who live longest live in the southwest,
southeast and east of England. 

There is an inverse relationship between
poverty and life expectancy: the poorer
you are, the sooner you are likely to die.
Obesity is also more common in poorer
parts of the country. This is a strange
reversal – it used to be the rich who grew
fat while the poor starved.

Researchers have found that people on 
low incomes eat the least amount of fruit
and vegetables. Households on lower
incomes consume much more full-fat milk,
soft drinks and more white bread than
wealthier ones. Working class women are
more likely to be obese than those in the
middle or upper classes. 

One problem is the availability of fruit and
vegetables. Many poor neighbourhoods
only have small shops, which offer a limited
range of food, sometimes at higher prices
than big supermarkets. Some of Britain’s
poorest areas are known as ‘retail deserts’
they have so few food shops. 

The upshot is that the poorer you are, the
less you get for your money. At the same
time, fast food outlets are cropping up
everywhere. Convenience food is cheap
and filling, and children like it. For a single
parent on a low income, juggling family and
job, the attraction of ready-made meals and
take-away menus is obvious.  

The wealthy, by contrast, have the money 
to buy healthy food and join health clubs.
And they will probably have friends from a
similar background, with similar ideas about
weight and healthy eating.

With daily life providing less opportunity to
burn calories, people increasingly need to
plan specifically for exercise – something
that generally requires time and money.

=

*Approximately!

Food at 
leisure venues...

Mass marketing...



10 | BIG PICTURE 1

Healthy lifestyles 
One way to tackle obesity is by promoting healthier
lifestyles. To date, there has been no public health
education campaign directly aimed at reducing obesity
through nutritional changes, or by any other means.  

Although campaigns promoting healthy lifestyles are already
in place – 30 minutes of physical activity, five times a
week, and the ‘five a day’ fruit and vegetable campaign
– they are unlikely to tackle the obesity issue. Campaign
figures show that only just over a third of men, and a
quarter of women, meet the physical activity targets.

With one third of adults and half of all children
predicted to be obese by 2020, health education
campaigners are trying to get the importance of a
healthy lifestyle message across early, by targeting
nutrition and physical activity in schools.

But it is still debated how effective public health campaigns
actually are. There is very little evidence that they work.
Shifting people’s behaviour is usually very difficult.

Diets 
‘Dieting’ is defined as any attempt to achieve or maintain
lower body weight by limiting the amount or manipulating
the type of food eaten.  

The promotion of diets and diet products is big
business. In 2002 the annual revenue for the US weight-
loss industry was $39 billion (£20 billion). The subsequent
rise in industry profits has been mirrored by rising obesity
rates, suggesting the only pounds being lost are from
the dieter’s wallet.

‘Calorie control’ lies at the heart of most diets.
Successful diets focus on slow achievable weight loss. 

To maintain a lower body weight, changes in diet
and lifestyle must be continued indefinitely.
Unfortunately, many diets only focus on short-term
weight loss rather than weight-loss maintenance.

It is also important to diet sensibly, as some diets can
themselves lead to health problems. Obese patients
undergoing medical treatment generally follow calorie-
controlled but balanced diets, which are combined with
other forms of help, such as emotional support and
exercise programmes.

Many diets are successful, but maintaining lower 
weight over the long term can be very difficult.

BEATING THE
BULGE So losing weight just means eating less 

and exercising more. Simple? Far from it...

TO DATE, THERE HAS BEEN NO PUBLIC
HEALTH EDUCATION CAMPAIGN DIRECTLY
AIMED AT REDUCING OBESITY.

SURGICAL INTERVENTIONS

The most common operation is now 
the use of an inflatable band that can 
be inserted through keyhole surgery and
restricts stomach size to 15–20 ml. Even
greater weight loss can be achieved by
more complex procedures that restrict
stomach capacity and change the flow 
of food through the intestines.

FAST
FACT
The increase
in weight of
the average
American from
1990 to 2000
(4.5 kg) caused
aircraft to burn
350 million
more gallons
of fuel at an
annual cost of
$275 million
per year.

Oesophagus

Pouch

Stomach

Reservoir

Inflatable
band

Small intestine
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Drugs
There’s no such thing as a magic
weight-loss pill. Drugs that do work
have to be taken long term, just 
like agents used to control blood
pressure or cholesterol levels.
Weight-lowering prescription drugs
are available in the UK, but, like all
drugs, may have side-effects that
need to be weighed against their
potential benefits. 

The two most commonly used are
sibutramine and orlistat (Xenical).
Sibutramine acts on the brain,
making a person feel full sooner 
or for longer, while orlistat reduces
fat absorption in the gut. 

They are only prescribed to 
obese people who have failed to
lose weight after changing diet
and lifestyle. They can’t be given
for long, and users need advice on
diet and exercise and regular weight
and blood pressure checks. 

Other drugs, or combinations of
drugs, have been used in the USA 
in the past – but serious side-effects
meant that some of these have now
been withdrawn. Clearly there’s a
demand for weight-lowering drugs,
and many companies are developing
new ones. 

One promising new drug, rimonabant,
seems both to reduce the craving
for food and help people stop
smoking, by acting on a particular
class of cannabinoid receptors in
the brain. (These receptors respond
to the psychoactive component of
cannabis, chemicals known as
cannabinoids. It was noticed that
smoking cannabis caused ‘the
munchies’, and this led to a search
for drugs that block cannabinoid
receptors and reduce appetite.) 

The next few years are likely to see
many more products hit the market,
targeting different points in the
body’s weight control system. 

Find out more on pharmacological
approaches at Big Picture Online
(www.wellcome.ac.uk/bigpicture/
obesity).

Going to extremes 
The desire to be slimmer has led many to turn to
unorthodox ways of losing weight. The desire to make
money has led many to provide ‘miracle cures’.

So-called fad diets abound. The cabbage-soup diet
and grapefruit diet are fairly self-explanatory. Others
come with a supposed medical endorsement. Currently
popular (if controversial) is the Atkins diet, and other low-
carbohydrate diets. While these can work over the short
term, their long-term effectiveness is unclear and there
are concerns about their longer-term impact on health. 

As well as diets, some worried parents send their
overweight children to fat camps, or even join camps
themselves. They hope they’ll receive supervision and
motivation that will help them reduce their weight. But
keeping the motivation up once back home can be tough.

Liposuction, sucking out fat using special surgical
equipment, is a more drastic way to remove excess fat.
But it is a cosmetic procedure that can only remove 
fat from under the skin, rather than the more unhealthy
fat within the abdomen. Plastic surgeons only use it 
to discard stubborn ‘blocks’ of fat rather than use it to
substitute for diet and exercise. There is no evidence it
offers long-term health benefits.

The famous Roman rhetorician Claudius
Aelian (170–235 CE) described in his
Historical Miscellany how, in Ancient Greece,
Dionysius, the ruler of Heraclea, had
become so obese he suffered difficulty
breathing. As a cure, his doctors pushed
long, thin needles through his hips and belly
whilst he was in a deep sleep. The treatment
failed: after choking to death from his 
fat, Dionysius could hardly be moved 
to his grave. 

Another classical treatise, Sushrita Samhita,
part of traditional Indian Ayurvedic medicine,
describes the use of guggul – a yellowish
resin produced by the thorny mukul myrrh
tree for obesity. More recently, trials have
shown that an extract from guggul lowers
cholesterol levels. 

Gold is another classical remedy with a
long history. Over 5000 years ago, the
Egyptians ingested gold for mental, bodily
and spiritual purification. In 1965 Doctors
Nilo Cairo and A Brinckmann wrote a 
best-selling work entitled ‘Materia Medica’,
in which colloidal gold – metallic gold
divided into fine particles and suspended
in solution – was listed as the number one
remedy against obesity. 

DIETING
In the 1860s, London undertaker William
Banting found he could successfully lose
weight by eliminating sugar, starch, root
vegetables and pork from his diet. His
best-selling book, Letter on Corpulence,
urged people to adopt a low-carbohydrate,
high-protein diet – and ‘Banting’ became a

popular weight-loss 
strategy in America. 

In 1890, Horace Fletcher advocated
chewing every mouthful a hundred times
until it turned to liquid and ‘swallowed
itself’. This prolonged chewing became
known as ‘Fletcherizing’ – and Fletcher
himself as ‘the Great Masticator’. 

John Harvey Kellogg, a devotee of
Fletcherizing, invented a ‘Chewing Song’
for patrons at his nutritional sanatorium in
Battle Creek, Michigan. Kellogg also
promoted vegetarianism and, unsurprisingly,
a diet rich in his own invented cereals. 

Dr Robert Atkins introduced his controversial
high-protein diet in 1972. This then took 
a back seat to a series of low-fat, high-
carbohydrate diets, such as the Dean
Ornish programme and the Pritikin diet,
over the next three decades. 

The mid-1990s saw the carbohydrate
backlash, with the arrival of Barry Sears’
‘The Zone’ plan and other sugar-busting
diets. And by the early 2000s, Atkins was
back with a vengeance. 

Ultimately, most diets are simply carefully
packaged ways to encourage people to 
eat less, usually by restricting the range 
of food that can be eaten. One drawback,
however, is that by focusing the mind on
weight loss and on what cannot be eaten,
they may actually make it harder for us to
resist temptation.

THERE’S NO SUCH THING
AS A MAGIC
WEIGHT-LOSS PILL

FAST
FACT
Wimbledon’s
seats are 6cm
wider than
the original
1922 models.

A POTTED HISTORY 
OF ANTI-OBESITY TREATMENTS
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How important is your size to you?
Vicki Swinden Not even slightly. But for 40 years I
spent every waking hour worrying about how I could
lose weight and feeling a failure because I couldn’t
control it. 

Now I’m very careful with the messages I give my
children. I never say, ‘you can’t eat that’, because if
you restrict someone, they want it even more. The
fridge is 98 per cent full of fresh food, but if we want
(for example) a McDonalds every now and then, 
we’ll have it. 

Louise Diss More important than it should be. 
I sometimes judge myself more on how fat I feel,
regardless of my actual size.

How do you feel others 
perceive you?
VS On the street, people have been verbally and
physically obscene. I’ve been spat at. On the buses
and tube people say ‘don’t sit next to me’. In the
supermarkets, they say, ‘you shouldn’t have that in
your shopping basket, that’s why you’re so fat’. 

The Fat is the New Black website has had enormous
response. Some has been good – some horrendous. 
People feel it’s OK to write to me and call me greedy,
disgusting, ugly, lazy, and a drain on the NHS. After
my last Radio 2 interview, I got an email from a girl
on the point of suicide. People want to die because
of the pressure our nation puts on them. 

LD As an adult I was intimidated by 
groups of teenage kids, who said things 
like, ‘Fat bitch, what do you think you’re
doing on this side of the street?’ 

One particular group threw stones at 
my window. I had to tell the police in 
the end and they were cautioned. 

REAL VOICES
What’s it really like to be obese?
We spoke to two people with experience – 
Vicki Swinden, who runs a size acceptance group,
and Louise Diss, who has struggled with her
weight for many years.

Do you worry about your future
health? What do you think the
risks are?
VS No, I think I’m in the best shape ever and I’m
improving by the day. I feel very positive about my
future health. I eat a very healthy diet and take lots 
of exercise.

LD I do worry. I want to be healthy when 
I’m old. I especially worry about my bones going
and getting arthritis in my knees. 

How much pressure do you feel to
be a particular size and shape?
VS The ‘advertised world’ puts pressure on us all 
to conform to a certain ideal.

LD I have a husband and two children who love
me for who I am. But people do feel able to
comment. At college I once bought chips and a
student on my course, said, ‘You’re not going to
eat those are you?’ After I lost weight, someone
else said, ‘You’re more credible now’. I find that
amazing – I’m still the same person!

LD Research shows that people think
obese people are less intelligent:
they’re often portrayed as buffoons 
in films and plays. They’re never
portrayed as the sex goddess. 

HOW DO YOU THINK 

SOCIETY TREATS/VIEWS THE

OVERWEIGHT AND OBESE?

MONTY PYTHON’S
MR CREOSOTE:
PORTRAYED AS A
GLUTTON UNABLE
TO CONTROL 
HIS EATING, 
HE EVENTUALLY
EXPLODES.
Kobal Collection
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Do you diet? What diets have you
tried? Did they work?
VS I have tried every diet on the market including
slimming pills, food substitutes and meal replacements
– they all ‘work’ and on one I lost pounds in weight.
Never once has the weight loss been maintained and
I believe this is because ‘the whole picture’ was not
being dealt with. My dieting is more advantageous to
the Diet Industry than it is to me.

LD Over the years I’ve tried everything, including
the cabbage soup diet, hard-boiled egg diet,
slimming gum containing amphetamines and
meal replacements.

They all concentrated on the wrong thing – food.
But food isn’t the issue. The best diet is to look
at what’s going on psychologically. One day it
clicked that I wasn’t taking care of myself. If I felt
low – if I walked past a group of teenagers and
they said something – then I would buy a cream
bun to feel better. 

To break that cycle I needed to look at my whole
self – mind, body, work, home – and find a level 
of contentment that didn’t involve food. Once I did
that I was able to lose six stone and keep it off.

What do you think should 
be done about it, if anything?
VS I find the debate going on now very scary. 
We’re telling obese people that they’re wasting 
NHS time and resources. They already feel unworthy
– now they feel they can’t go to their GP. I can’t see
the problem getting better, if that’s the way it’s dealt
with. People don’t work well if they’re criticised: 
they need encouragement, congratulations and
positive feedback. 

LD It’s too big a problem for a quick answer.
Sensible foods should be advertised and sold 
(at the moment you can advertise chocolate
although you can’t advertise cigarettes). People
should be helped to get their weight down in 
a healthy way. We need to aim for a nation of
people who are able to not rely on food, drugs
and alcohol to fulfil a need. 

Why do you think you are the shape
you are? Do you think it is written
in your genes? Or your metabolism?
VS There are definitely genetic factors. My mother
and grandmother were big, they have the same hair
and skin as me – I was never going to be 8 stone.

There are also psychological factors. When I was
four years old, someone commented to my mum
that I was fat and she started monitoring my food. 
I don’t blame her, she tried to do what was right.  

LD I don’t think it’s my genes. I have seven
brothers and sisters, some of them are overweight,
but I am the only one who has been grossly
overweight. 

I think a lot is environmental. I grew up on a farm,
where there was lots of physical work like potato
picking to be done. I was also a county swimmer,
so I was very fit. When I left home I had an
inactive job, and because I was on a low income,
I ate cheap food like chocolate, which provided 
a quick fix – and the pounds gradually piled on.

Who do you think should 
take responsibility?
VS All of us, man, woman, child, local and national
governments and the media.  

LD Adults need to take responsibility for
themselves. When it comes to children, parents,
the government, the food industry and marketing
need to take responsibility. 

Vicki Swinden runs Fat is the New Black, a
size acceptance group which she founded to
counter the public’s negative attitude towards
obese people. 
www.fatisthenewblack.com

Louise Diss is a social worker and an obesity
counsellor for The Obesity Awareness and
Solutions Trust (TOAST). TOAST is a national
charity dedicated to encouraging a better
understanding of obesity, its causes and the
practical solutions that are or should be available.
www.toast-uk.org.uk

HOW COMFORTABLE ARE YOU WITH 
YOUR CURRENT SIZE? WOULD YOU 
PREFER TO BE SLIMMER?

VS A friend who’d had an implant 
in her stomach to stop her eating,
offered to pay for me to have the
same surgery (the operation costs
several thousand pounds). I said, ‘No,
I don’t want it in a million years. One,
it’s invasive. Two, it’s not a priority.’ 

VS I don’t know. It’s used as too much
of a catch-all word.

LD Yes. It’s one of the biggest
diseases of the last few decades 
and getting bigger. It’s an epidemic. 

DO YOU CONSIDER

OBESITY TO BE A DISEASE?
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WHOSE
RESPONSIBILITY?

If we are going to halt the trend towards obesity,
something needs to change. Is it just up to us to
look after ourselves better, or do others need to
take responsibility to make it happen?

Individuals
Is weight control just up to 
us and our will power?

We may instinctively feel that a
person’s lifestyle is a matter of
personal choice. But:  

• Temptation: Cheap, widely
available food.

• Life pressures: Too busy to eat
properly or exercise.

• A genetic legacy: Strong
evolutionary pressures drive 
us to eat for survival.

Whatever the causes, it appears that
relying on individual self-restraint is
not an effective strategy for a healthy
population. 

Parents
Shouldn’t parents take 
the lead?

One US doctor described the surge
in childhood obesity as ‘child abuse’.
Surveys in the USA and UK indicate
that people think parents have the
primary responsibility for their children’s
diet. So what is going wrong? 

• Temptation: Youngsters are faced
with many opportunities to indulge. 

• Immaturity: A child’s brain is 
also less able to imagine, or be
influenced by, the consequences
of their actions – so will be less
deterred by fears of future health
problems. 

• Pester power: Constant pressure
on parents. 

Many have argued that marketing of
fattening products to children should
be minimised or banned, to provide
support for parents.

Schools/education
Is obesity an issue 
for schools?

Schools have a ‘duty of care’ to
protect and support young people.
They can help children ‘choose
health’, encouraging sensible eating
and exercise.

• Healthy eating schemes: More
balanced school lunches; fruit
tuck-shops, breakfast clubs, and
the inclusion of healthy snacks and
bottled water, alongside chocolate,
in school vending machines. 

• Teaching: About the nutritional
content of food, plus planning and
preparing healthy meals.

• Activity: Some schools have
extended the school day in order to
accommodate the Government’s
recommended ‘two hours of
physical activity a week’ plan.

• Sport: Aerobics and swimming
may help pupils put off by
traditional ‘team games’ to find a
form of physical activity they enjoy. 

? ? ?

THE STATE WE’RE IN

How big a role do we want the state
to play in our lives? This is a deeply
political issue: some would argue
for little political intervention in
business or people’s personal lives;
others would see the state taking a
more active role.

When decisions impact so directly
on people’s choices, regulation can
seem to be denying us freedoms.
Some talk in terms of a ‘nanny
state’ – where there is a high

degree of government intervention,
because the state (the ‘nanny’)
knows best. 

DO WE WANT ONE?
Apparently we do. According to a
recent survey by the King’s Fund,
three quarters of people in the UK
want stricter legislation to prevent
people from smoking and eating
unhealthily. This could mean laws 
to ban smoking in public places, 
or ‘fat taxes’.

But we want the best of both
worlds. Surveys show that while 
we support legislation in theory, 
we often oppose it when it impacts 
on our own lives. We argue for 
‘civil liberties’ and ‘personal rights’.
We resent governments poking 
their noses into our business. 

DAMNED IF YOU DO...
On the other hand, if the
government fails to act, this leaves
children exposed to exploitative

FAST
FACT
Nearly 

6 times
as many
Filipino
women are
overweight
and obese
today as they
were 20 years
ago (up from 
6 per cent to 
35 per cent). 
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Industry
Should the food industry 
show more concern? 

The food industry spent £727 million
advertising ‘food, soft drinks and
chain restaurants’ in 2003 – more
than 60 times the entire annual budget
of the NHS Health Development
Agency. Is this where action 
is needed?

• Regulation: The industry resists
attempts at greater regulation,
arguing that adults can make their
own decisions about what they 
eat and that sedentary lifestyles
are the main problem. 

• Changing practice: McDonalds
has phased out its ‘Supersize’
meals in the USA, and is beginning
to offer ‘healthier options’. One
sweet maker has announced the
end of the ‘king-size’ chocolate
bar (though only by dividing it into
two bars).

• Children: The industry says
advertising is designed to increase
brand loyalty, not increase
consumption.

• Tactics: Some observers have
criticised the industry’s political
lobbying activities, to influence
government policies and the
recommendations of bodies such
as the World Health Organisation. 

The Food Standards Agency has
called upon the food industry to
work collaboratively to recognise the
public health impact of the products
it sells, and to consider what it could
do to address it.

Government
Is the problem serious enough
for Government action?

Obesity is now considered a ‘public
health’ problem. As well as harming
many individuals, it has economic
consequences (time off work, sick
pay, healthcare costs). The House 
of Commons Health Committee
called for action in two areas: 

Lower calorie intake:
• Food labelling: To show clearly

whether food is high or low in
calories.

• Food advertising: A restriction 
on advertising aimed at children. 

• ‘Fat tax’: On high-calorie foods.  

Physical activity:
• Urban planning: To support

pedestrians.

• Sport: Promotion of sporting
activities. 

? ?

advertising and easy access to
unhealthy foods. Shouldn’t we
protect the vulnerable?

And obesity is not just a personal
issue. It is now also a public health
problem. Obesity-related illness
soaks up healthcare resources 
that could be used elsewhere. 

Does this justify government
interference in our daily lives?
Punishments or incentives?
Education or coercion?

Hands up who can say ‘no’ to pizza, pudding,
chips or cheesecake. Few of us can genuinely
resist them, yet if you think about it, these
foods are wholly unnatural. So why are we so
attracted to them?

Perhaps the answer lies with our hunter-
gatherer ancestors. Their diet would have been
mostly fibrous wild vegetables, nuts and fruits.
Occasionally, they would have feasted on woolly
mammoth meat, bison bone marrow, and wild
fowl. There was plenty of protein and fat in their
diets but always with hefty doses of fibre from
fruit and roots. 

Our modern diet is packed full of carbohydrates
largely from processed cereals and refined
sugar. From the evolutionary perspective, this
type of food is relatively new. Carbohydrates
from grains and cereals came in around 12 000
years ago when agriculture and farming began. 

As well as this rich harvest, agricultural
breeding and intensive rearing practices have
given us greatly increased access to meat. 

Human society has changed with extraordinary
speed – but our genes are more or less the same
as those we had when we trod the African
savannah. So some argue that we are adapted
to a diet with plenty of meat fat, low in
carbohydrates, and generous helpings of
seeds, fruit and vegetables. 

As a result, we will always struggle against the
attraction of high-calorie foods. It is our genetic
legacy. For hunter-gatherers, reality was often
grim: food was not always abundant, they
swung from feast to famine. As a result,
humans would have evolved to crave energy-
rich foods, which they could store in their bodies
as fat as a life insurance for times of food
shortages. 

Yet we now live in a society where food is
plentiful. This is a time of big food and little
exercise – a lifestyle that is at odds with our
genetic legacy. 

HUNTER-
GATHERER
GENES?

Is obesity a disease? Who says so? And when does it become a public 
health as well as a personal issue? Explore the issues at Big Picture Online

www.wellcome.ac.uk/bigpicture/obesityON THE WEB
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• We are living a highly ‘obesogenic’ environment:
energy-rich food is cheap, plentiful and highly
palatable; modern lifestyles require little energy
expenditure.

• Huge amounts of money are spent advertising
and promoting energy-rich products.

• Overweight people suffer stereotyping and are
widely discriminated against; this may cause
emotional distress and comfort eating.

• Weight-loss courses can work, when calorie-
controlled diets are combined with exercise
programmes, behavioural advice, and emotional
support.

• Pharmaceutical and/or surgical approaches
are available when dietary/exercise
approaches are not working, but they 
may have serious side-effects.

OBESITY: 
THE BIG PICTURE
• Obesity is a growing personal and public health

problem in wealthy countries, and increasingly in
developing nations.

• Obesity is linked to a number of diseases, such 
as increased risk of diabetes, heart disease and
cancer.

• There is disagreement about the full extent of the
health impact of obesity; some effects may be due 
to unfitness rather than obesity itself.   

• Weight gain arises when the amount of energy
taken in as food is greater than the amount burned
off by activity and the body’s metabolism.

• Body weight is influenced by a wide range of
genetic, metabolic, prenatal, psychological and
environmental factors.

• A network of checks and balances involving our
hormonal and nervous systems attempts to keep
our weight within a relatively narrow range.

• Weight loss usually triggers mechanisms that 
promote additional food intake and weight gain.

Additionally, teachers can order 
a class set of two copies or more
for students.

Order sets of a specific issue 
or subscribe to receive copies 
of each issue until further notice.

Order 10 or more copies and
receive an additional poster
specific to this issue.

Class-set prices
2–20 copies: £1.00 per copy 
per issue (inc. P&P in the UK) 

>20 copies: £0.75 per copy 
per issue (inc. P&P in the UK)

Postage and packing charges
UK – free of charge

EU – £0.15 extra per copy ordered

Rest of world – £0.30 extra 
per copy ordered

Other interested groups can also
order copies at these prices.

Payment methods
We accept cheques, and all major
credit cards and debit cards. 

Contact
See www.wellcome.ac.uk/bigpicture
for full details, or:
T +44 (0)20 7611 8651
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