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Genetics influence susceptibility to prevailing Genetics influence susceptibility to prevailing 
dietary and activity environmentdietary and activity environment

Farooqi et al, NEJM, 2003

Effects in vitro of mutant MC4R on Effects in vitro of mutant MC4R on 
energy intakeenergy intake
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The prevalence of obesity across the worldThe prevalence of obesity across the world
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Trends in the prevalence of overweight in childrenTrends in the prevalence of overweight in children

Children’s ages (yrs):  Australia: 2–18,  Brazil: 6–18,   Canada: 7–13,  China: 6–18, Spain: 6–14,  UK: 7–11,

Lobstein et al., Obesity in Young Children. 2004, Obesity Reviews 5 (Suppl. 1), 4–85
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The importance of modest weight gain in The importance of modest weight gain in 
precipitating chronic diseaseprecipitating chronic disease

Adapted from Willett, Dietz & Colditz, NEJM, 1999; 341, 426-434
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Influence of obesity on longevity in UKInfluence of obesity on longevity in UK

Source: Life expectancy projections Source: Life expectancy projections –– Government Actuary’s Department (GAD)Government Actuary’s Department (GAD)
Estimated effect of obesity (based on straight line extrapolatioEstimated effect of obesity (based on straight line extrapolation of trends) n of trends) –– DHDH--EOR (unpublished).EOR (unpublished).
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4http://www.idf.org (Accessed February 2003)

0

10

20

30

40

Population affected (millions) - Year 2000

32.7

22.6

15.3

8.8
7.1

India China USA Pakistan Japan

Diabetes is prevalent in developing and Diabetes is prevalent in developing and 
developed countriesdeveloped countries

Lifecycle: the proposed 
causal links

Higher 
maternal 
mortality 

Reduced 
mental 

capacity 

Reduced 
capacity to 

care for baby

Inadequate 
foetal 

nutrition

Higher 
mortality 

rate Impaired mental 
development 

Untimely / inadequate Weaning

Frequent 
infections 

Inadequate food, 
health & care 

Inadequate 
catch up 
growth 

Woman
Malnourished

Pregnancy
Low Weight 

Gain Adolescent
Stunted

Child
Stunted

Elderly 
Malnourished

Baby
Low Birth 

Weight

Inadequate food, 
health & care 

Inadequate food, 
health & care 

Reduced 
mental 

capacity 

Inadequate 
food, health 

& care 
Visceral 

obesity, H/T, 
Diabetes

RapidRapid
GrowthGrowth

Adult chronic Adult chronic 
diseasesdiseases



8

Prevalence of Syndrome X in relation Prevalence of Syndrome X in relation 

to birth weight.  Hertfordshire mento birth weight.  Hertfordshire men

Barker 1994

Birth weight (lbs) % Odds Ratio adjusted 
for BMI
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       8.4  (1.5 - 49)
       8.5  (1.5 - 46)
       4.9  (0.9 - 27)
       2.2  (0.3 - 14)
       1.0

Men aged 50-53 years p<0.001 for trend

Syndrome  X:   Type 2 diabetes, hypertension and hy perlipidaemia 

Men aged 64 years

Micronutrients and size at birth in IndiaMicronutrients and size at birth in India

NeverNever 2.572.57 28.228.2
< once per week< once per week 2.602.60 28.228.2
> once per week> once per week 2.682.68 28.628.6
>> alternate daysalternate days 2.742.74 29.129.1

pp <0.05<0.05 <0.005<0.005

��� �������	�
�����
����� ��� ���
����

�

Intake of green leafy vegetables at week 28Intake of green leafy vegetables at week 28

Frequency Birth weight (kg) Abdominal
circumf. (cm)
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Outcome for children (14Outcome for children (14 --17 years) of mothers diabetic in pregnancy17 years) of mothers diabetic in pregnancy

Silverman, Cho, Rizzo & Metzger, Diab. Care, 1998; 21: Suppl.2, B142-149.

BMI
children

2 hr
glucose
(mmol/l)

2 hr.
insulin
(pmol/l)

Gestational diabetes 26.0

Pre-gestational diabetes
(mostly Type I)

23.6

Combined **24.6 **6.5 *449

Controls 20.9 5.7 331

Good to excellent glucose control during pregnancy.   
By age 17 yrs. A third of children had IGT or diabe tes. 

* p<0.01;  ** p<0.001
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The costs of different degrees of excess The costs of different degrees of excess 
weight in the USAweight in the USA
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Adapted from Bray & Adapted from Bray & PopkinPopkin, Am. J. , Am. J. ClinClin. . NutrNutr., 1998; 68: 1157., 1998; 68: 1157--7373

Diet composition and ObesityDiet composition and Obesity : : 
Evidence from EpidemiologyEvidence from Epidemiology

Dietary Fat (%)Dietary Fat (%)

¨̈¨¨Saudi Arabia

P
er

ce
nt

ag
e 

B
M

I 
P

er
ce

nt
ag

e 
B

M
I 

>>
25

.0
25

.0

¨̈¨¨

¨̈¨¨

¨̈¨¨

¨̈¨¨

¨̈¨¨

¨̈¨¨

¨̈¨¨

¨

¨̈¨¨
¨

¨̈¨¨
¨̈¨¨

¨̈¨¨

¨̈¨¨

¨̈¨¨
¨̈¨¨

¨̈¨¨

¨
¨̈¨¨

80

60

50

40

30 

20

10

70

20 25 30 35 40

Kuwait

Morocco

Philippines

Mali

China

India Congo

Tunisia
Malaysia

Australia

USA

New Caledonia

ItalyBrazil

Russian Federation

Kyrgyzstan

Cuba

S. Africa

Mauritius

r = 0.88r = 0.88



11

0 1 2 3 4 5 6 7
-10

-8

-6

-4

-2

0

2

4

6

8

10

12

14

16

18

20

22

24

Time (days)

E
ne

rg
y 

ba
la

nc
e 

(M
J)

High fat 

Medium fat

Low fat

0 1 2 3 4 5 6 7
-10

-8

-6

-4

-2

0

2

4

6

8

10

12

14

16

18

20

22

24

Time (days)

E
ne

rg
y 

ba
la

nc
e 

(M
J)

High fat 

Medium fat

Low fat

2.5

1.5

0.5

-0.5

-1.5

-2.5

Weeks

0 2 4 6 8 10

Sweetener

Sucrose

Stubbs et al. Am J Clin Nutr, 1995; 62: 316-329

Hidden fat and sugary drinks increase evade appetit e Hidden fat and sugary drinks increase evade appetit e 
regulation and lead to weight gainregulation and lead to weight gain

Raben et al., Am J Clin Nutr 2002; 76: 721-9
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Sitting, coffee,
smoking

Dietary induced 
thermogenesis
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Basal metabolic rate

70 kg
Aged 25 years

70 kg
Aged 70 years

4000

2000

0

2000

0

K
ca

ls
/d

K
cals/d

James, Ralph and Ferro-Luzzi, 1989

Ageing plus secular decline in activity: 
effects on energy expenditure

A quarter-pound cheeseburger, 
large fries and a 16 oz. soda 
provide:

� 1,166 calories 
� 51 g fat 
� 95 mg cholesterol
� 1,450 mg sodium
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Prentice AM & Jebb 
SA. Obesity Reviews, 
2003, 4: 187-194

Relationship between energy density and the fat con tent of different foods

Covert manipulation of energy density: effects on i ntakeCovert manipulation of energy density: effects on i ntake

Prentice AM & Jebb SA. Obesity Reviews, 2003, 4: 187-194
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Adjustment in energy density needed to maintain 
constant intakes.

Prentice AM & Jebb SA. Obesity Reviews, 2003, 4: 187-194

A. Fast foods

B. Supermarket ready
meals

C. Traditional Gambian foods
and supermarket healthy
options.

Calculations 
based on 
intake of 
8.5 MJ/d
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The interest and influences of different stakeholde rsThe interest and influences of different stakeholde rs

INFLUENCEINFLUENCE
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Fruit & Vegetables "withdrawn" in EUFruit & Vegetables "withdrawn" in EU
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““Chronic overChronic over--productionproduction””
of sugar, butter         of sugar, butter         Court of AuditorsCourt of Auditors

Low cost of calories from Low cost of calories from 
oils, sugars, starchesoils, sugars, starches

1c1c for 100 kcalfor 100 kcal

55c55c for 100 kcalfor 100 kcal

Agriculture policyAgriculture policy Cut farm subsidies?Cut farm subsidies?
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Energy dense foods cost less Energy dense foods cost less 

Adam Drewnowski and SE Specter. Poverty, obesity, an d diet costs.   Am J Clin Nutr 2004;79:6 –16

The progressive fall in sugar prices in association  with The progressive fall in sugar prices in association  with 
marked increases in global production stimulated by  marked increases in global production stimulated by  

huge government subsidies huge government subsidies 

World monthly refined 
and raw sugar prices

Sources: Coffee, Sugar & Cocoa Exchange, In., & Lon don International Futures Exchange
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General approaches to improving Nutrition and Physical General approaches to improving Nutrition and Physical 
ActivityActivity

�� It is sensible to tackle the causes.It is sensible to tackle the causes.

�� Causes are multiple and environmental and reflect o ld Causes are multiple and environmental and reflect o ld 
and new policies by government departments, "indust ry" and new policies by government departments, "indust ry" 
and external social and external social –– cultural pressures, e.g. through the cultural pressures, e.g. through the 
international media.international media.

�� Cannot always then reverse causes, e.g. computers, Cannot always then reverse causes, e.g. computers, 
mechanical aids, car transport.mechanical aids, car transport.

�� Economic/social policy approaches to decisionEconomic/social policy approaches to decision --making making 
needed; not just Cochrane.needed; not just Cochrane.

�� Alcohol and tobacco policies tackle price and avail ability Alcohol and tobacco policies tackle price and avail ability 
of products: well recognised by food industry and a pplies of products: well recognised by food industry and a pplies 
to physical activity remedies. to physical activity remedies. 

Foci for action in Foci for action in 
relation to obesityrelation to obesity

•• FatsFats

•• SugarsSugars

•• Fruit and vegetablesFruit and vegetables

•• Physical activityPhysical activity
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CostCost --effectiveness of policies effectiveness of policies 
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The key approaches to The key approaches to 
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•• PricePrice

•• AvailabilityAvailability
•• MarketingMarketing
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Fruit & Vegetables "withdrawn" in EUFruit & Vegetables "withdrawn" in EU
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Altering sales tax but preserving Altering sales tax but preserving 
revenue in Denmarkrevenue in Denmark

•• Reduce vegetable, fruit, wholegrain Reduce vegetable, fruit, wholegrain 
tax: 25% tax: 25% �������� 22%22%

•• Increase tax on butter, cheese, beef, Increase tax on butter, cheese, beef, 
pork, fatty meats: 25% pork, fatty meats: 25% �������� 31%31%

•• Add sugar taxAdd sugar tax

NBNB:: income to government unchangedincome to government unchanged

Smed S & Denver S. Food & Resource Economics Ints. K VL Univ., Denmark, April 2005.

Manipulating sales taxes can benefit Manipulating sales taxes can benefit 
the diet of the poorthe diet of the poor

Smed S & Denver S. Food & Resource Economics Ints. K VL Univ., Denmark, April 2005.
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Waiting for a green light for health?

Europe at the crossroads for diet and disease

IOTF Position Paper  - September 2003

Waiting for a green light for health?

Europe at the crossroads for diet and disease

IOTF Position Paper  - September 2003

Waiting for a green light for health?

Europe at the crossroads for diet and disease

IOTF Position Paper  - September 2003

Waiting for a green light for health?

Europe at the crossroads for diet and disease

IOTF Position Paper  - September 2003

Marketing to ChildrenMarketing to Children
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A systematic reviewA systematic review
�� 29,946 pieces of research assessed.29,946 pieces of research assessed.

�� 118 robust, peer118 robust, peer--reviewed papers selected.reviewed papers selected.

�� Food promotion dominated by TV advertisingFood promotion dominated by TV advertising

�� New merchandising: "TV, tieNew merchandising: "TV, tie--ins" and pointins" and point--ofof--

sale activitysale activity

�� The big five: The big five: 
�� sugared breakfast cerealssugared breakfast cereals

�� soft drinkssoft drinks

�� confectioneryconfectionery

�� savoury snacks savoury snacks 

�� fast food outlets.fast food outlets.

Does food promotion influence children?Does food promotion influence children?Does food promotion influence children?

��� !!"�����"��"���#��$%�����&���'������������


Manipulating children's behaviourManipulating children's behaviour

Food promotionFood promotion

�� Can confuse nutritional knowledge, e.g. Can confuse nutritional knowledge, e.g. 

whether fruit is in product.whether fruit is in product.

�� Changes food preferencesChanges food preferences

�� Changes purchasing behaviourChanges purchasing behaviour

�� Influences choice and consumption by BrandInfluences choice and consumption by Brand

�� Alters balance of categories of food eaten.Alters balance of categories of food eaten.

��� !!"�����"��"���#��$%�����&���'������������ �



24

Strategies for combating childhood obesityStrategies for combating childhood obesity

Protecting children aged up to 12 yrs:Protecting children aged up to 12 yrs:
�� Breast feedingBreast feeding
�� Proper weaning practicesProper weaning practices
�� Regulated child minders: food and playRegulated child minders: food and play
�� Legislate on all forms of marketing: TV, radio, Legislate on all forms of marketing: TV, radio, 

text messages, internet, food product text messages, internet, food product 
labelling, games etc. labelling, games etc. 

�� School environment:School environment:
�� Supermarket practicesSupermarket practices
�� Pricing policies : affect school aged childrenPricing policies : affect school aged children
�� Availability policies : density of fast foods Availability policies : density of fast foods 

outlets  outlets  

Components of an integrated comprehensive Components of an integrated comprehensive 
model for schoolmodel for school --based obesity prevention.based obesity prevention.
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School-site health 
promotion for 

faculty and staff
Goal: enhancing 

healthy eating 
practices and physical 
activity patterns and 

achieving healthy 
weights in children 

and adolescents
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Prevalence of obesity in schoolchildren in Singapor e Prevalence of obesity in schoolchildren in Singapor e 
weight (kg) for height (m) >120%weight (kg) for height (m) >120%
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School feeding 
makes children 
obese

Annual obesity rate changes and response to Annual obesity rate changes and response to 
feeding programmes feeding programmes -- March to Nov. each yearMarch to Nov. each year

3 to 4 yr. old pre3 to 4 yr. old pre --school children in Chileschool children in Chile
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The cover of "The Economist", Dec. 13-19, 2003.


