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• Fat quantity – obesity

• Fat quality – cardiovascular disease



Source: Behavioral Risk Factor Surveillance System, CDC.
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• Storing fat in the 
wrong place

• Metabolic 
syndrome



Fat patterning associated with 
metabolic syndrome
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Obesity and metabolic syndrome

• Obesity contributes to causing metabolic 
syndrome

• Physical activity is protective

• A diet high in rapidly absorbed 
carbohydrate (both starch and sugar) 
makes metabolic syndrome worse
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•• Energy Balance = Intake Energy Balance = Intake -- ExpenditureExpenditure



Is obesity a genetic disorder?

• Precocious obesity under the age of 5 
usually has a genetic cause

• Common obesity in teenagers and adults 
is life-style acquired



Leptin Therapy: From mice to humansLeptin Therapy: From mice to humans

Left: Ob mouse 6 weeks post leptin therapy
Right: Ob mouse 6 weeks post saline 
injections

A child with a mutation in the leptin 
gene before and after leptin therapy

Murphy, J. E. et al. (1997). Proc Natl Acad Sci U S A 94(25): 13921-6. Farooqi, I. S. and S. O'Rahilly (2004). Recent Prog Horm Res 59: 409-24. 





Causes of common obesity

• Access to high energy density food

• Low levels of physical activity
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Energy density (ED) = 
kcal/100g

•a major factor in appetite 
control 

•diets based on lower ED 
foods -> less weight gain risk

Diet ED <150 kcal/100g 
appears desirable for weight 
control



Effect of fat additions on energy density
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Per capita fat consumption in the UK
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Total fat consumption has not increased during the 
obesity epidemic



Men Women
1986/87 2000/2001 1986/87 2000/2001

Energy (MJ) 10.3 9.72 7.05 6.87

Fat % food energy 40.4 35.8 40.3 34.9

SFA 16.5 13.4 17 13.2

Trans 2.2 1.2 2.2 1.2
PUFA 6.2 6.4 6.1 6.3

National Dietary and Nutritional Survey 



The fat gap
• Obesity is rapidly increasing globally

• No evidence from N America or Europe to 
show fat intakes are increasing (the 
opposite is true)

• But vegetable oil production has increased 
markedly
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Decreased Physical Activity

Increased Snacking

Television viewing

Weight gain





All-cis unsaturated fatty 
acids

Saturated fatty acids lauric, 
myristic and palmitic

Trans fatty acids

Quality of fat

http://www.imdb.com/title/tt0060196/photogallery
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Effect of partial hydrogenation

Raises melting point and improves organoleptic properties

Cis monounsaturated Trans Fatty Acid
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4. Myocardial infarction



Blood cholesterol as a risk factor for CHD

• Elevated LDL and low HDL cholesterol are 
involved in the atherogenic process

• Differences in saturated fatty acid intake 
explain 2/3rds of the variation in plasma LDL 
cholesterol between populations

• Intervention trials using drugs have shown 
– 1) that lowering LDL cholesterol decreases risk 
– 2) that increasing HDL decreases risk



Predicted changes in the ratio of serum total to HDL cholesterol and in  
LDL- and HDL-cholesterol concentrations when carbohydrates 
constituting 1% of energy are replaced by different fatty acids

Mensinck et al. Am J Clin Nutr 2003; 77: 1146-1155

http://www.ajcn.org/content/vol77/issue5/images/large/14210.A1.jpeg


Comparative effect of different plant 
derived fatty acids on LDL and HDL 

cholesterol

• Saturated fatty acids – (lauric, myristic and 
palmitic) raise LDL cholesterol

• Oleic acid – is neutral
• Linoleic acid and linolenic acids slightly 

lower LDL cholesterol
• Trans unsaturated fatty acids raise LDL 

cholesterol and lower HDL cholesterol



CARDIOVASCULAR MORTALITY IN EUROPE
(WHO, 1995)
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Relationship between serum cholesterol and 
CHD incidence in the Seven Countries Study 
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Death rates from CHD, stroke and all other diseases 
of the circulatory system, people aged under 75, 

1970-1999, England, with Our Healthier Nation 
milestone and target



Risk of CHD according to changes in the intakes of different fatty 
acids

Nurses Health Study



Risk of fatal CHD is decreased the 
intake long chain n-3 fatty acids and 

not affected by the ratio
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Iso et al. Circulation 2006;113:195-202.

Intake of long chain n-3 fatty acids in 41,578 Japanese 
men and women and risk of CHD over 10 years



Data from the Nurses Health Study suggests 
linoleic acid decreases risk of CHD

Oh et al. Am J Epidemiol 2005; 161(7):672-679.
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Systematic Reviews
(Meta-analysis)

Systematic Reviews
(Meta-analysis)

Randomized Controlled TrialsRandomized Controlled Trials

Other Controlled TrialsOther Controlled Trials
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The Women’s Health Initiative
• 48,835 postmenopausal women were 

randomized to dietary modification (40% or a 
comparison group (60%)

• Dietary fat intake was 8.1 % energy lower at 
year 6

• The difference in weight between the control and 
intervention group after 8 years was only1.3 kg

• The intervention had no significant effect on 
incidence of  cancer, heart disease or diabetes

Howard, B. V. et al. JAMA 2006;295:655-666



Influence of decreasing fat or exchanging saturated fatty acids for 
polyunsaturated fatty acids on cardiovascular mortality 
Hooper et  al. BMJ 2001;322:757-763 ( 31 March )



Risks and benefits of omega 3 fats for mortality, 
cardiovascular disease, and cancer: systematic review
Review of studies published up to 2002

• Results The pooled estimate showed no strong 
evidence of reduced risk of total mortality (relative 
risk 0.87, 95% confidence interval 0.73 to 1.03) or 
combined cardiovascular events (0.95, 0.82 to 1.12) 
in participants taking additional omega 3 fats.

• Conclusion Long chain and shorter chain omega 3 
fats do not have a clear effect on total mortality, 
combined cardiovascular events, or cancer.

Hooper et al. BMJ 2006 epub 24 March 2006





Fat and heart disease

• Decreasing the intake of fat has not been 
shown to reduce risk of heart disease

• But changing the type of fat consumed 
probably reduces risk of heart disease.
– Replacing saturated and trans fatty acids with 

unsaturated fatty acids
– Increasing the intake of n-3 fatty acids
– Increasing the intake of linoleic acid



Conclusion

• Fat needs to be consumed in moderation 
to avoid obesity

• Attention needs to be paid to the fatty acid 
profile in order to prevent cardiovascular 
disease



Nutrient Profiling

• A scheme developed by the UK Food Standards 
Agency to classify foods into “good” and “bad” 
categories is now spreading to other countries

• To be used as a management tool 
– To provide front of pack labelling
– To regulate TV advertising of food targeted at children
– To control the types of food that can be used to make 

up school meals
– To regulate health claims



High Fat is >20g/100g
High Sat Fat >5g/100g

UK Food Standards Agency Multiple Traffic Light

Using this definition all oils would fall into the high category



Ideal fatty acid profile of vegetable oil

• <15% saturated fatty acids
• 15% polyunsaturated fatty acids

• n-6/n-3 ratio <10:1

• 70% monounsaturated
• Trans <1%
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