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Seven in 10

One in two One in four





 280 Australians develop diabetes every day. That’s one 
person every 5 minutes!

 Around 1.7 million Australians have diabetes. This 
includes all types of diagnosed diabetes (1.2 million 
known and registered) as well as silent, undiagnosed 
type 2 diabetes (up to 500,000 estimated).

 100,000+ Australians developed diabetes in the past 
year.

 Total annual cost impact of diabetes in Australia 
estimated at $14.6 billion.

2. Diabetes in Australia





The “Diabesity” epidemic (obesity 
and type 2 diabetes) is likely to be the 
biggest epidemic in human history.
Stefan S Fajans Lecture delivered at University of Michigan, Ann Arbor, 
on May 13, 2016



1. Obesity

2. Type 2 diabetes

3. Non-alcoholic fatty liver disease (NAFLD)

4. Dental caries

5. Cardiovascular Disease

6. Chronic diseases

The modern epidemics



Where did we go wrong?



What makes us fat?



Why

Low-fat 
Guidelines

?



Some pyramids were a good idea.



Others, not so good!



The Diet-Heart Hypothesis

"A generation of citizens have grown up since the diet/heart 
hypothesis was launched as official dogma. They have been 
misled by the greatest scientific deception in our times: The 
notion that consumption of animal fat causes heart disease." 

George Mann (1985), Sc.D., M.D., professor, nutritional 
biochemist, Vanderbilt University, Associate Director of the 
Framingham Heart Study.



The Lancet, Published online August 29, 2017 http://dx.doi.org/10.1016/S0140-6736(17)32252-3 



1. Obesity
2. Type 2 diabetes
3. Non-alcoholic fatty liver disease (NAFLD)
4. Dental caries
5. Cardiovascular disease
6. Chronic diseases

The modern epidemics

Is there a common denominator?



SUGAR

We are in the 
midst of a 

SUGARDEMIC
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Nutrition 
and 

Tendinopathy





“The best evidence available to date 
indicates that obesity is a risk factor
for tendinopathy.”





People with altered tendon structure or tendon 
pain had significantly higher: 

total cholesterol, 

low-density lipoprotein cholesterol (LDL0

triglycerides, 

As well as lower high-density lipoprotein
cholesterol (HDL)



This pattern of dyslipidemia is 
characteristic of the dyslipidemia 
displayed by individuals with  insulin 
resistance and is common  in the 
metabolic syndrome.



Nutrition 

and 

Joint 

Disease



Osteoarthritis

Obesity increased the risk of knee and 
hip OA because of the related 
mechanical impact of overweight on 
those weight-bearing joints.



Osteoarthritis

Obesity also increased the risk of hand 
OA and, occurrence of metabolic 
disturbances associated with obesity 
aggravates the association between 
obesity and OA.





This meta-analysis highlights a high frequency of 
OA in patients with DM and an association 
between both diseases, representing a further 
step towards the individualisation of DM-related 
OA within a metabolic OA phenotype.



A general paradigm for a diabetes-
induced OA phenotype.



This study shows that hyperglycemia and 
hyperinsulinemia are independently 
sufficient to induce inflammatory responses 
in human chondrocytes, namely by activating 
NF- B. 

J Funct Morphol Kinesiol 2017;2:15





What causes inflammation?

• Poor diet

– Sugar

–Processed foods

–Vegetable oils

• Lack of exercise

• Poor sleep

• Stress

• Alcohol

• Smoking

• Lack of sun





Nutrition 
and 

Inflammation





Potential mechanisms for obesity-induced inflammation



1. increased consumption of refined carbohydrates

2. increased consumption of refined vegetable oils 
rich in omega-6 fatty acids

3. decreased consumption of long-chain omega-3 
fatty acids.



Pro-Inflammatory Anti-Inflammatory

Sugar

Omega-6 fats Omega-3 fats

Wheat & other grains

Dairy

Diet



Ratio of Omega-6:Omega-3 should be close to 1:1
Modern Western diet more like 20:1 or more







MEAT
Beef
Lamb
Pork

Chicken
Pancetta
Prosciutto
Bacon
Salami
Liver
Brains
Kidneys
Heart

DRINKS
Water
Coffee
Tea

Bone	Broth
Soda	water

NUTS
Almonds
Walnuts
Brazil	Nuts
Hazelnuts

Macadamias
Pecans

FISH
Cod
Crab

Lobster
Halibut
Mackerel
Mussels
Oysters
Plaice
Salmon
Sardines
Scallops
Shrimp
Trout
Tuna

OTHERS
Avocado
Eggs
Spices
Herbs

Lemon	juice
Lime	juice

FERMENTED	
FOODS
Kimchi

Kombucha
True	Pickles
Sauerkraut

DAIRY
Eggs
Cream
Butter
Cheese

Cottage	Cheese
Greek	Yoghurt

NON-DAIRY	
ALTS

Coconut	Milk/Cream
Nut	Butters

SEEDS
Flaxseed
Chai

Pumpkin
Sunflower
Sesame

FLOUR
Almond	Flour
Coconut	Flour	

VEGETABLES
Cabbage

Cauliflower
Broccoli

Brussel	Sprout
Asparagus
Zucchini
Eggplant
Olives
Spinach
Silverbeet
Mushrooms
Cucumber
Lettuce
Onions

Capsicums
Tomatoes

FATS	&	
SAUCES
Olive	Oil
Butter

Cocoa	Butter
Avocado	Oil
Coconut	Oil

Lard
Tallow	
Ghee

Mayonnaise
Mustard
Pesto

SWEET
Dark	Chocolate

Stevia
Xylitol

Erythritol

MILK
Full	fat	milk
Soy	milk
Rice	milk

NUTS
Cashews
Chestnuts
Pistachios

SAUCES
Tomato	sauces
Tomato	relishes
Barbeque	sauces

Chutney

OTHERS
Diet	drinks

Low	carb	energy	bars
Red	or	White	Wine
Beer	(low-carb)

Spirits

DRINKS
Fruit	juices
Cordials

Sports	Drinks
Energy	Drinks
Flavoured milks
Tonic	Water

Colas
Lemonade

ALCOHOL
Dessert	wines

Liquors
Sugary	mixers

FRUITS
Mango

Pineapple
Banana	
Grapes

Dried	Fruits

MEATS
Highly	processed

Hotdogs
Nuggets
Spam

SUGAR
Soft	drink

Confectionery
Chocolate
Cakes
Biscuits
Ice	Cream

OTHERS
Margarine

Flavoured yoghurts
Frozen	yoghurts

Artificial	Sweetener
Anything	deep-fried	

in	seed	oils

VEGETABLE	
OILS

Canola	oil
Sunflower	oil
Safflower	oil
Cottonseed	oil
Rapeseed	oil

GRAINS
Cakes
Cereal

Chickpeas
Corn

Couscous
Crumpets
Lentils
Legumes
Noodles
Muffins
Muesli

Muesli	bars
Oats
Pasta

Pastries
Peas
Pies
Pizza

Potatoes
Quinoa
Rice

Rice	cakes
Flour

RED	ZONE:	EAT	LITTLE
AMBER	ZONE:	EAT	SOME
GREEN	ZONE:	EAT	PLENTY

VEGETABLES
Sweet	Potato
Pumpkin
Potatoes

Corn	on	the	cob
Butternut	squash

FRUITS
Apples
Apricots
Peaches
Pears
Lemons
Limes

Oranges

LEGUMES
Kidney	beans

Lentils
Tofu
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The Carb Generation





















So what is the best fuel?



 Endurance athlete >500gm/day

 Average 200-300gm/day

 Low carb <100-150 gm/day

 Ketosis <30-50 gm/day

How many carbs?



Carbs vs Fats

Where is the science?



1983







“Those at the coal-face of sports nutrition can 
delete fat loading and high-fat diets from their 
list of genuine ergogenic aids for conventional 
endurance and ultra-endurance sports”





The current guidelines for carbohydrate 
intake in the athlete’s training diet appear to 
be poorly understood. 

Sports nutrition experts do not promote 
a ‘‘high carbohydrate diet’’ for all athletes. 



The evolving model is that athletes should follow an 
individualized approach, whereby carbohydrate intake is 
periodized throughout the training cycle according to the fuel 
needs of each workout, the importance of performing well in 
the session and/or the potential to amplify the adaptive 
response to exercise via exposure to low carbohydrate 
availability. 



There is a need for ongoing research and
practice to identify a range of approaches to 
optimal training and competition diets according to 
the specific requirements of an event and the 
experience of the individual athlete.





12 weeks diet and training



LCKD group
•  Body mass (5.9 vs 0.8kg) 
•  % body fat (5.2 vs 0.7)
• No change 100km time trial



Additional advantages of LCHF/keto

• Weight loss,  power/weight ratio

• Metabolic health
– Long term effects of high carb intake?

• Recovery

• Reduced inflammation

• Reduced need to re-fuel during activity



What we know
• LCHF/keto diets increase fat oxidation

• Anecdotally some athletes esp endurance 
athletes perform better on LCHF/keto

• High intensity activity appears to be 
compromised with LCHF/keto

• Research evidence Is not clear – more high 
quality studies need to be done



What we don’t know

• How long does it take to fully adapt?
• With full adaptation, does endurance 

performance improve?
• What about other sports?

– Strength, high intensity intermittent



What I suspect
• There is considerable individual variation

– Responders and non-responders

• LCHF/keto generally better for ultra-
endurance, moderate intensity

• Most need additional carbs for high intensity

• Train low, compete high



Further investigations on LCHF diets 
are needed regarding:

• performance after weight loss in weight-categorized 
sports

• repeated high-intensity exercise performance 
• development of central fatigue during endurance 

events
• perceptual-motor performance during prolonged 

intermittent sports
• ideal dietary fatty acid compositions
• ketone supplemements



What do I tell my athletes
• Your basic diet should be low carb, healthy fat, 

real food avoiding sugar, processed foods and 
seed oils

• Give yourself plenty of time to adapt to the 
change of eating pattern

• You may find that you need to top up with some 
carbs before and/or during higher intensity 
activity

• Everyone is different, find what works for you







@PeterBrukner
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THANK 
YOU


