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Metabolic consequences of excess weight



Obesity and Disease Risk in Australia

Relative disease risk
• type 2 diabetes 3.2 
• heart disease 1.8
• hypertension 2.35 
• osteoarthritis 2.45 
• cancer 1.75

Source Access Economics Report 
“The costs of obesity.”



Deaths attributable to lifestyle factors 



High Fat Diets and Energy Density

The Paradigm
• the principal mechanism is that diets high 
in fat are usually energy-dense and that it 
is the energy density (ED) that promotes 
‘passive over-consumption’ of total energy 
and thus weight gain.



Is Advice On Low-fat Diets For Obesity Better Than 
Advice On Energy Controlled Diets? - No

Summerbell et al. Cochrane Database Syst Rev. 2008 Jul 
16;(3):CD003640

OBJECTIVES: 
• To assess the effects of advice on low-fat diets as a 

means of achieving sustained weight loss, using all 
available randomised clinical trials. 

MAIN RESULTS: 
• The weighted sum of weight loss in the low fat group 

was -5.08 kg (95% CI -5.9 to -4.3 kg) and in the control 
group was -6.5 kg, (95% CI -7.3 to -5.7 kg). 

• CONCLUSIONS Fat-restricted diets are no better 
than calorie restricted diets in achieving long term 
weight loss in overweight or obese people. 

http://www.ncbi.nlm.nih.gov/pubmed?term="Summerbell CD"[Author]�


Will Exchanging Protein Isocalorically For Fat 
Alter Adiposity? No

• parallel, randomized study in 57 subjects (16 weeks)

• Comparing ISOCALORIC 6000 Kilojoule diets with 
same level of carbohydrate (ie exchanging protein for 
fat)

• High Protein 29 ± 1% fat 34 ± 0.8% protein
• High Fat 45 ± 0.6% fat 18 ± 0.3% protein 

RESULTS
• NO differences in body fat loss between diets 
• participants less hungry after high protein meals before 

AND after weight loss
Luscombe-Marsh et al 2005
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HIGH FAT (104g): 14.2 ± 1.6 kg (14.7%) 
LOW FAT (47g) : 12.4 ± 1.5 kg (13.0%)
time x diet interaction (NS)

• Intention to Treat 
Analyses

• NS difference in weight loss 
between groups 

• Baseline weights carried 
forward:
LC 9.0 kg vs HC 8.6 kg
(P=0.85).

• Last follow up visit carried 
forward:
LC 11.4 kg vs HC 10.5 kg 
(P=0.58).

Brinkworth et al 2009

Are low fat diets better than high fat diets for long 
term weight loss? No



ad libitum high fat diets less effective for weight 
loss compared to low fat strategies? No

From p. 974 of Gardner et al., 2007 JAMA



 enhances weight loss 
(Skov et al. 1999; Baba et al. 1999, layman 2003 )

 promotes favourable changes in body 
composition
(Skov et al. 1999; Laymen et al. 2003; Parker et al. 2002, Noakes 2005)

 beneficial effects on heart disease risk 
factors

insulin sensitivity (Baba et al. 1999; Layman  2003; Piatti et al. 1994)

glucose/insulin profiles (Farnsworth et al. 2003, Gannon et al 2003)

triglyceride reduction (Layman, 2003; Farnsworth 2003, Gannon 2003 )

What about high protein diets?



Protein – satiety effect
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What about LC Omega 3 and weight 
control?

Fish oil supplementation (1900mg LC omega 3)
• lowered body fat, triglycerides, increased HDL 

cholesterol, and improved endothelium-dependent 
arterial vasodilation (P<0.05). Hill et al 2007

• Appetite during an 8-week energy-restricted diet 
supplemented with 

• low (<260 mg/day; n=112) or a high amount
(>1300 mg/day; n=121) of LC n-3 FA. 

• Lower hunger sensations on high LC omega 3 
immediately after the test dinner (fullness: 
p=0.045) and after 120 min (fullness: p=0.008; 
hunger: p=0.039). Parra et al 2008.

http://www.ncbi.nlm.nih.gov/pubmed?term="Parra D"[Author]�


What about Glycaemic Load?

• Cochrane review - Overweight or obese people on Low GI 
lost more weight and had more improvement in lipid profiles 
than those receiving reference diets - Thomas et al 2007

• Intervention: No effect of a diet with a reduced glycaemic 
index on satiety, energy intake and body weight in 
overweight and obese women. Aston et al 2008

• Intervention : Tested side-by-side test foods with similar 
macronutrient and fiber compositions but with different 
sucrose-flour ratios or carbohydrate source. GL difference of 
32 units.

• No effect on lipids, insulin glucose, proinflammatory (high-
sensitivity C-reactive protein, interleukin-6, tumor necrosis 
factor-alpha, monocyte chemoattractant protein 1) and 
prothrombotic (plasminogen activator inhibitor 1). Vrolix R, 
Mensink RP 2010.

http://www.ncbi.nlm.nih.gov/pubmed?term="Vrolix R"[Author]�
http://www.ncbi.nlm.nih.gov/pubmed?term="Mensink RP"[Author]�


Can dietary fibre help reduce food intake?

Calories consumed did not differ BUT subjects more satisfied/full
after 4 g fiber muffin than 0 g fiber muffin (p<0.01)

Mixed fibres: (Apple Pectin, barley β-glucan, guar gum, pea and citrus fibre

Willis et al 2010



Dietary Variety – Is it associated with body fatness?
Yes   

VEGETABLES HIGH ENERGY DENSE GROUP

• Vegetable variety was inversely 
associated, and sweets, snacks, 
condiments, entrees, and 
carbohydrates variety was 
positively associated with body 
fatness

• The Variety Ratio (ratio of 
vegetable to sweets, snacks, 
condiments, entrees, and 
carbohydrates variety) was 
significantly associated with 
body fatness, but % dietary 
fat was not
(McCrory et al. 1999)



Is it Energy Density, Fat or Palatability?

Drewnowski 2003

• Dietary ED depends on food water content.
• High-ED foods tend to be more palatable but less 

satiating, whereas low-ED foods are more 
satiating but less palatable.

• Consumer preferences for high-ED foods can be 
explained in terms of good taste (palatability), low 
cost, and convenience. 

• Low-ED foods, such as fresh produce, provide 
less energy per unit cost than do high-ED foods. 

• Poverty and obesity may be linked through  
habitual consumption of a low-cost, highly 
palatable high-ED diet.



Does portion size affect ad lib kilojoule intake? 
Yes

Rolls et al AJCN 2006

A 25% decrease in portion size 
10% decrease in kilojoules (231 kcal/d)



Factors linked to sustaining a healthy weight

Realistic weight goal

Physically active lifestyle

Regular meal rhythm and 
structured eating plan
Regular sleep pattern

Eating breakfast

Flexible control over eating

Stability in life

Self-monitoring

Wing & Hill 2001, Elfhag & Rossner 2005



Optimal weight – many factors to balance!

DIET PROPERTIES 
Macronutrients:  Physical Properties:
Fat                      Energy Density
Protein                  Fiber (& type)
Carb (& type)       Food structure

(raw /cooked/liquid/texture)
Glycaemic Index

DIETARY PATTERNS
Palatability/Taste
Dietary Variety
Food choices
Meal/snack patterns
Meal size & interval

SOCIAL 
DETERMINANTS
Restraint/disinhibition
Social eating
Eating out
Societal norms
Economic drivers
Availability/cues
Meal Structure 

ENERGY INTAKE

Body Weight



Weight control – getting the balance right

 Kilojoules major priority not just fat. 

Unsaturated fats OK. nuts, oils, seeds, avocado, spreads 

 Protein may help, refined carbohydrate may hinder

 LC omega 3–possible benefits –need high dose-more studies –

 Control of portion size – societal issue

 High intake of fruit/veg, low GI, wholegrains, fibre – evidence for        
weight benefits limited but important part of healthy weight control

Exercise (walking + resistance)

Context is critical – ongoing support, regular meals

Self monitoring – weight, food, exercise

Highly palatable indulgence foods – limit portion size and exposure 
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