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How to live long and well?

• Diet patterns and impact on
– Cardiovascular health
– Cancer
– Longevity

• Diet patterns and impact on
– Weight and diabetes

• Putting it all together





Methods

• Screening of 48 380 records
– PubMed and Embase searched (to mid 2016)

– Whole grains: 45 studies (64 publications)
– Nuts: 20 studies (29 publications)
– Fruit and vegetables: 95 studies (142 publications)

• Meta analyses conducted
– Assessed quality
– > 2 million people included in the studies
– Most studies adjusted for smoking, alcohol, physical 

activity, BMI, and other dietary (sugar sweetened 
beverages, red meat etc)



Whole grains

40%
20%

30%

225g 225g225g

Aune D, Keum N, Giovannucci E, Fadnes LT et al. Whole grain consumption and risk of cardiovascular disease, cancer, and all cause and cause specific
mortality: systematic review and dose-response meta-analysis of prospective studies. BMJ 2016; 353: i2716.



How much?

• How much?
– 225 g (wet weight) = 70 g dry weight

= 2 dl oatmeal or
= 1.5 dl whole grain flour (e.g. rye or wheat) or
= 1 dl barley grains



What about refined grains

0%

< 90g

Schwingshackl et al. Food groups and risk of all-cause mortality: a systematic review 
and meta-analysis of prospective studies. The American journal of clinical nutrition 2017



Whole grains

30% 15% 30%

850g 850g 850g

Aune D, Giovannucci E, Boffetta P, Fadnes LT et al. Fruit and vegetable intake and the risk of cardiovascular disease, total cancer and all-cause
mortality-a systematic review and dose-response meta-analysis of prospective studies. Int J Epidemiol 2017; 46(3): 1029-56.





Whole grains

30%

Aune D, Keum N, Giovannucci E, Fadnes LT et al. Dietary intake and blood concentrations of antioxidants and the risk of cardiovascular disease, total 
cancer, and all-cause mortality: a systematic review and dose-response meta-analysis of prospective studies. Am J Clin Nutr 2018; 108(5): 1069-91.

Using plasma vitamin C as proxy (to avoid information bias)



Around 5.6-7.8 million premature deaths (worldwide 2013) may be 
prevented with increased fruit and vegetable intake to 500-800 g/day

Most groups of fruits and vegetables contributed strongly positive 
(including apples/pears, citrus fruits, green leafy vegetables/salads and 
cruciferous, green-yellow vegetables)





Whole grains
15%25% 20-25%

28 g 28 g 28 g

Aune D, Keum N, Giovannucci E, Fadnes LT et al. Nut consumption and risk of cardiovascular disease, total cancer, all-cause and cause-specific
mortality: a systematic review and dose-response meta-analysis of prospective studies. BMC Med 2016; 14(1): 207.



30 grams



Replacing other foods
and energy density



What about legumes?

> 100 g

10%

Schwingshackl et al. Food groups and risk of all-cause mortality: a systematic review 
and meta-analysis of prospective studies. The American journal of clinical nutrition 2017



What about fish?

200 g

10%

Schwingshackl et al. Food groups and risk of all-cause mortality: a systematic review 
and meta-analysis of prospective studies. The American journal of clinical nutrition 2017



What about eggs?

Schwingshackl et al. Food groups and risk of all-cause mortality: a systematic review 
and meta-analysis of prospective studies. The American journal of clinical nutrition 2017

7%



What about meat?

< 1 /day

35%

0-28 g

35%

Schwingshackl et al. Food groups and risk of all-cause mortality: 
a systematic review and meta-analysis of prospective studies. 
The American journal of clinical nutrition 2017



What about dairy?

16%

< 5 dl

Schwingshackl et al. Food groups and risk of all-cause mortality: a systematic review 
and meta-analysis of prospective studies. The American journal of clinical nutrition 2017



What about sweetened
beverages?

<250 g
7%

Schwingshackl et al. Food groups and risk of all-cause mortality: a systematic review 
and meta-analysis of prospective studies. The American journal of clinical nutrition 2017



Collaborators GBD: Health effects of dietary risks in 195 countries, 1990-2017: a 
systematic analysis for the Global Burden of Disease Study 2017. Lancet 2019



What do trials say: LDL?

• The winners: nuts, legumes, grains, fruits
and vegetables

Schwingshackl: Food groups and intermediate disease markers: a systematic review and 
network meta-analysis of randomized trials. The American journal of clinical nutrition 2018



What do trials say: all outcomes

• The winners: nuts, legumes, whole
grains, fish, fruits and vegetables

Schwingshackl: Food groups and intermediate disease markers: a systematic review and 
network meta-analysis of randomized trials. The American journal of clinical nutrition 2018





9 lessons on health and longevity from the world’s Blue Zones

These habits are typical in these zones

1) Move naturally. People in blue zones build physical activity into their daily lives 
naturally by walking, gardening and doing physical tasks throughout the day.

2) Live with purpose. Volunteering offers vital help to people in need and provides a 
sense of purpose that can improve your health and happiness.

3) Relax. Stress is part of life. People who live to 100, however, build stress-relieving 
rituals into their daily routines.

4) Apply the 80% rule. Don’t overindulge in food. Stop eating when your stomach is 
80% full. To cut 20% of your calories, eat from a smaller plate.

5) Put plants first in your diet. Sardinians enjoy a variation of the Mediterranean Diet, 
which includes lots of fruits, vegetables, whole grains, goat’s milk, and olive oils. Meat is 
consumed on special occasions.



9 lessons on health and longevity from the world’s Blue Zones

These habits are typical in these zones

6) Drink water, sip wine. Long-lived people drink plenty of water and enjoy a glass of 
wine with a light dinner.

7) Nurture your spirit. Most centenarians that researchers talked to belonged to a faith-
based community. Practicing meditation or yoga is another way to shut down mind 
chatter and get in touch with your spiritual side.

8) Lean on loved ones. Close family ties across generations leads to children, 
grandchildren and extended family honouring and supporting older adults throughout 
their lives.

9) Build strong social networks. Keep old friends and make new ones. Participating 
regularly in social activities protects against the harmful physical and emotional 
consequences of social isolation.



How to make use of this?

http://calc.food4healthylife.org



Dine bakgrunnsdata

Nåværende kosthold Kosthold etter endring Gevinst hvis langvarig
endring per matgruppe

Effekt av hvert av kostholdene og totalgevinst av endring



Food4HealthyLife.org

http://food4healthylife.org

Expected years left: 55 

Total: 92 

Reference from birth: 80.1 

Age + reference from age : 82

Gained years, from diet: 10





Diabetes vs. weight
DM2 diagnosis HbA1c < 6.5%/48mmol/mol without antidiabetics

Lean, M.E.J., et al., Durability of a primary care-led weight-management intervention for remission of type 2 diabetes:

2-year results of the DiRECT open-label, cluster-randomised trial. Lancet Diabetes Endocrinol, 2019



Food and weight: the positives

30%

>50g

Schlesinger S et al.: Food Groups and Risk of Overweight, Obesity, and Weight Gain: A Systematic 
Review and Dose-Response Meta-Analysis of Prospective Studies. Advances in nutrition 2019

20%

>300g



Food and weight: the positives

20%

>240g

Schlesinger S et al.: Food Groups and Risk of Overweight, Obesity, and Weight Gain: A Systematic 
Review and Dose-Response Meta-Analysis of Prospective Studies. Advances in nutrition 2019

15%

>40g

20%



Food and weight: the neutrals

Schlesinger S et al.: Food Groups and Risk of Overweight, Obesity, and Weight Gain: A Systematic 
Review and Dose-Response Meta-Analysis of Prospective Studies. Advances in nutrition 2019



Food and weight: the negatives

Schlesinger S et al.: Food Groups and Risk of Overweight, Obesity, and Weight Gain: A Systematic 
Review and Dose-Response Meta-Analysis of Prospective Studies. Advances in nutrition 2019



Food and weight: the negatives

20%

Schlesinger S et al.: Food Groups and Risk of Overweight, Obesity, and Weight Gain: A Systematic 
Review and Dose-Response Meta-Analysis of Prospective Studies. Advances in nutrition 2019

<100g



Diets on LDL among DM2: 
ranked by effectiveness from trials

Neuenschwander M, Hoffmann G, Schwingshackl L, Schlesinger S: Impact of different dietary approaches on blood lipid control in patients with type 2 
diabetes mellitus: a systematic review and network meta-analysis. Eur J Epidemiol 2019.



Food and diabetes

• Diet interventions can be very effective
(DiRECT)
– Mean weight reduction 9 kg
– HbA1c reduction 9 mmol/mol (6051/7.76.8)
– Diabetes remission in 46% in intervention group and 

4% in the control group

• Less diabetes in vegetarians and vegans vs. 
non-vegetarians 
– Vegetarian OR 0.7, vegan 0.6, flexi 0.8)

Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombie L, Peters C, Zhyzhneuskaya S, Al-Mrabeh A, Hollingsworth KG et al: Primary care-led 
weight management for remission of type 2 diabetes (DiRECT): an open-label, cluster-randomised trial. Lancet 2018, 391(10120):541-551.

Lee Y, Park K: Adherence to a Vegetarian Diet and Diabetes Risk: A Systematic Review and Meta-Analysis of Observational Studies. Nutrients 2017, 9(6).



Food and diabetes: the good (1)

Whole grains Legumes

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017



Food and diabetes: the good (2)

Fruits and vegetables Dairy

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017



Food and diabetes: the neutrals

Nuts Fish

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017



Food and diabetes: the bad (1)

Red meat Processed meat

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017



Food and diabetes: the bad (1)

Red meat Processed meat

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017



Food and diabetes: the bad (2)
Sugar sweetened beverages Refined grains Eggs

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017



American Diabetes Association 
on eating patterns

• Mediterannean
• Vegetarian or vegan
• Low fat
• Low carbohydrate

– Mixed results – generally negative for cardiovascular

• DASH (Dietary Approaches to Stop Hypertension)
– Similar to Norwegian recommendations
– Nordic diet seems to be less effective than the first mentioned

Ajala O, English P, Pinkney J: Systematic review and meta-analysis of different dietary approaches to the management of type 2 diabetes. The American journal 
of clinical nutrition 2013

Zimorovat A, Mohammadi M, Ramezani-Jolfaie N, Salehi-Abargouei A: The healthy Nordic diet for blood glucose control: a systematic review and meta-analysis
of randomized controlled clinical trials. Acta Diabetol 2019

American diabetes association: http://www.diabetes.org/food-and-fitness/food/planning-meals/diabetes-meal-plans-and-a-healthy-diet.html



Diabetes and diet
1. Eat plenty of whole grains and legumes, moderate 

amounts of fruits and vegetables

2. Limit meats and eggs

3. Favor food with low glycemic load/index
1. Limit refined grains and sugar sweetened beverages 

4. Be careful with use of vegetable oils (olive oil mostly
regarded acceptable)

Schwingshackl L et al: Food groups and risk of type 2 diabetes mellitus: a systematic review and meta-analysis of prospective studies. Eur J Epidemiol 2017

Livesey et al: Dietary Glycemic Index and Load and the Risk of Type 2 Diabetes: A Systematic Review and Updated Meta-Analyses of Prospective Cohort
Studies. Nutrients 2019

Schwingshackl L, Hoffmann G: Long-term effects of low glycemic index/load vs. high glycemic index/load diets on parameters of obesity and obesity-
associated risks: a systematic review and meta-analysis. Nutrition, metabolism, and cardiovascular diseases : NMCD 2013

Barnard N: Dr. Neal Barnard's Program for Reversing Diabetes: The Scientifically Proven System for Reversing Diabetes without Drugs: Rodale Books; 2018



Glycemic index and load 
• Glycemic index (GI): measure on how individual foods 

are expected to impact blood sugar levels (glucose 
defined value of 100)
– Liquids digest quickly and raise blood sugar levels faster than 

solids
– Highly cooked or mashed generally increases GI

• The glycemic load (GL) is an equation that takes into 
account the planned portion size of a food as well as the 
glycemic index of that food(GL= GI/100 * net grams of 
planned carbohydrate (excluding fiber)
– In theory, a large amount of a low GI food may increase your 

blood sugar as much as a small amount of a high GI food

Atkinson FS, Foster-Powell K, Brand-Miller JC: International tables of glycemic index and glycemic load values: 2008. Diabetes Care 2008

Linus Pauling Institute, Oregon State University, 2005



Glycemic index and load
Food GI Serving Size Glycemic Load Other benefits
Peanuts 14 30 g 1 +++
Grapefruit 25 ½ large 1 +++
Tomato juice 30 2 dl 2 +++
Milk 32 2 dl 4 ++/‐
Watermelon 72 300 g  4 ++
Orange, fresh 48 large size 4 +++
Cheese 30 2 slices 5 +/‐
Popcorn 72 4 dl 6 +/‐
Apple, raw 38 medium size 6 +++
Pineapple, raw 66 120 g 6 +++
Kidney beans 28 2 dl 7 +++
High‐fiber cereal 52 30 g 9 +++
Orange juice 46 2 dl 10 +++
Yoghurt 33 2 dl 10 ++
Oatmeal (cooked) 58 2 dl 12 +++
Banana, fresh 52 medium size 12 ++
Wholemeal barley flour (80%) bread 67 1 piece 13 +++
Milk chocolate 50 50 g 14 +/‐
Carrots, boiled 92 100 gram 16 ++
Spaghetti 40 200 g 16 +/‐
Baked potato 69 150 g 19 ++/‐
Boiled potatoes 50‐100 150 g 10‐25 ++/‐
Brown rice 46 2 dl 19 ++
Corn flakes 81 2 dl 21 +/‐
Snickers candy bar 55 50 g 22 ‐/‐‐
White rice (boiled) 64 2 dl 23 ‐
Raisins 64 20 g 27 ++
French baguette with chocolate spread 72 70 g 27 ‐‐



Glycemic index and load: good
Peanuts 14 30 g 1 +++
Grapefruit 25 ½ large 1 +++
Tomato juice 30 2 dl 2 +++
Milk 32 2 dl 4 ++/‐
Watermelon 72 300 g  4 ++
Orange, fresh 48 large size 4 +++
Cheese 30 2 slices 5 +/‐
Popcorn 72 4 dl 6 +/‐
Apple, raw 38 medium size 6 +++
Pineapple, raw 66 120 g 6 +++
Kidney beans 28 2 dl 7 +++
High‐fiber cereal 52 30 g 9 +++



Glycemic index and load: medium
Orange juice 46 2 dl 10 +++
Yoghurt 33 2 dl 10 ++
Oatmeal (cooked) 58 2 dl 12 +++
Banana, fresh 52 medium size 12 ++
Wholemeal barley flour (80%) bread 67 1 piece 13 +++
Milk chocolate 50 50 g 14 +/‐
Carrots, boiled 92 100 gram 16 ++
Spaghetti 40 200 g 16 +/‐
Baked potato 69 150 g 19 ++/‐
Boiled potatoes 50‐100 150 g 10‐25 ++/‐
Brown rice 46 2 dl 19 ++



Glycemic index and load: worst
Corn flakes 81 2 dl 21 +/‐
Snickers candy bar 55 50 g 22 ‐/‐‐
White rice (boiled) 64 2 dl 23 ‐
Raisins 64 20 g 27 ++
French baguette with chocolate spread 72 70 g 27 ‐‐



• MUFAs have been shown to reduce TGs 
and increase HDL levels in patients with 
and without T2D, but had no significant 
effect on LDL levels

Qian F et al: Metabolic Effects of Monounsaturated Fatty Acid-Enriched Diets Compared With Carbohydrate or Polyunsaturated Fatty Acid-Enriched
Diets in Patients With Type 2 Diabetes: A Systematic Review and Meta-analysis of Randomized Controlled Trials. Diabetes Care 2016



Protein and kidney failure

• Trials show more kidney failure with high protein diets
• Dietary soy associated with improved kidney function, 

decrease of creatinine, phosphorus, CRP and proteinuria

Yan, B., et al., Effect of diet protein restriction on progression of chronic kidney disease: A systematic review and meta-analysis. PLoS One, 2018.

Jing. Effects of soy protein containing isoflavones in patients with chronic kidney disease: A systematic review and meta-analysis. Clin Nutr, 2016



Caloric restriction and fasting
• Calorie restriction

– Continuous reduction in caloric intake without malnutrition

• Intermittent fasting 
– Fasting for varying periods of time, typically for 12 h or longer
– Time-restricted feeding: restricting food intake to specific time 

periods of the day, typically between 8 and 12 h each day
– Alternate-day fasting: consuming no calories on fasting days and 

alternating fasting days with a day of unrestricted food intake, or 
a ‘‘feast’’ day

• Modified: consuming <25% of baseline energy needs on ‘‘fasting’’ days

– Periodic fasting (e.g. 5:2): fasting 1-2 d/week and consuming 
food ad libitum on 5-6 d/week

Anton et al: Flipping the Metabolic Switch: Understanding and Applying the Health Benefits of Fasting. Obesity (Silver Spring) 2018



Caloric restriction and fasting
• Both are effective in

– Reducing weight/BMI
– Improve insulin sensitivity and less often diabetes
– Reduce dyslipidemia
– Reduce inflammation cytokines
– Improved cognitive function
– Possibly increased life-span

• ‘Flipping’’ the metabolic switch:
– Lipogenesis to lipolysis

Anton et al: Flipping the Metabolic Switch: Understanding and Applying the Health Benefits of Fasting. Obesity (Silver Spring) 2018

Golbidi et al: Health Benefits of Fasting and Caloric Restriction. Curr Diab Rep 2017

Zubrzycki et al: The role of low-calorie diets and intermittent fasting in the treatment of obesity and type-2 diabetes. J Physiol Pharmacol 2018



Fasting and risks
• Long episodes of fasting may lead to large portions of 

unhealthy foods at the end of the fast, leading to loss of 
benefits (binge eating disorder is especially prevalent 
among individuals with obesity seeking weight loss, with 
loss of control over eating, often also linked with 
depression)
– Fasting might benefit most for motivated individuals who are able 

to avoid overeating following fasting periods

• Except this and prolonged fasting (e.g. >1 week), few 
known negative health consequences

Stockman et al: Intermittent Fasting: Is the Wait Worth the Weight? Curr Obes Rep 2018



Stockman et al: Intermittent Fasting: Is the Wait Worth the Weight? Curr Obes Rep 2018





Stable weight loss & regulation
• Long term caloric reduction

– Hunger and appetite increased still 12 months after initial weight loss 
despite weight stability or even some weight regain

– Higher fiber intake and lower energy density plus increased 
polyunsaturated fat intake have been associated with better weight 
maintenance

– Higher satiety value of protein than sugars
– Carbohydrate is more thermogenic than fat (and energy expenditure 

higher when consuming more carbohydrates compared to fat)

Clifton P: Assessing the evidence for weight loss strategies in people with and without type 2 diabetes. World J Diabetes 2017



Stable weight loss & regulation
– Long term weight maintenance after large weight losses is associated 

with 
• Frequent self-monitoring of body weight and food intake
• Consistency of food intake
• Limit high-density foods (preferring low fat and avoiding fast food)

– E.g. Mediterannean
– Most individuals eat a fixed volume of food

• High levels of regular physical activity

Clifton P: Assessing the evidence for weight loss strategies in people with and without type 2 diabetes. World J Diabetes 2017



DiRECT trial

Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombie L, Peters C, Zhyzhneuskaya S, Al-Mrabeh A, Hollingsworth KG et al: Primary care-led 
weight management for remission of type 2 diabetes (DiRECT): an open-label, cluster-randomised trial. Lancet 2018, 391(10120):541-551.



The Lean Team “No Doubts Diet” 

• Breakfast
– 40g (half cup) porridge oats, made with water (1 cup)
– 1 portion fruit (e.g. small banana, chopped).
– Preparation: heat for 2 minutes, eat with a splash of cold milk

• Lunch
– Bowl of lentil soup, and 1 slice of wholemeal/wholegrain bread

• Dinner
– Bowl of lentil soup, and 1 slice of wholemeal/wholegrain bread

• Evening Snack
– 1 portion fruit

• Fluids
– Aim for 3 litres (zero calorie) fluids per day
– Avoid sweetened ‘diet’ drinks









10 tips for success (from DiRECT)

1. Planning is essential for success
– Cook in advance, and keep soups in the fridge and freezer which 

can be easily heated. 

2. Keep it simple and be consistent. Too many meal options is likely to 
increase confusion, temptation and appetite. Reducing the thinking 
around food choice, helped participants in the DiRECT study a lot. 

3. Be Mindful. Make sure you take the time sit down, and enjoy the 
meals you have planned. Lay the table at home, put on some nice 
music. At work, get away from your desk. 



10 tips for success (from DiRECT)

4. The first few days will be the most difficult. Get through those and 
you’re on your way. If you experience a headache, it will pass as your 
body adjusts to the lower calorie intake. Keep your fluid intake high. 

5. Find pleasure and joy in things other than food. Do not focus on what 
you are giving up by eating less of some of the foods you enjoy, but 
focus on what you will gain in return from weight loss and diabetes 
remission 

6. Don’t give in to hunger. The first few days will likely be hard. Dealing 
with hunger, or a desire to eat, is key to success. Keep yourself busy at 
these times and remind yourself why you are doing this. Your appetite 
will adjust after a few days, and most of the time you will not be hungry. 



10 tips for success (from DiRECT)

7. Check your weight at the same time each week, and keep a record. If 
you can, enlist support from someone who can weigh you and discuss 
your progress every week. Some people find keeping a journal is also 
helpful. This is somewhere to record your daily progress, your 
motivations, goals, thoughts, and what you eat. 

8. Get active! Don’t suddenly try a half marathon - but be as physically 
active as you can be. Walking for 30 minutes every day is a good start. 

9. Beat stress - find ways to effectively deal with stress, without turning to 
food. This could be through meditation, exercise or talking with someone 
you trust. Eating will only double your problems. 

10. Don’t be disheartened if you lapse from your plan. A slip up here and 
there will not matter. The important thing is getting back on track quickly 
and keeping going! 



Weight loss maintenance
• Self-monitoring of weight: keep a record of your weight 

and weigh at least weekly
• Self-monitoring of intake: this does not mean writing 

things down every day but always being aware of habits 
is helpful

• Keeping to a lower calorie diet than you were 
accustomed to prior to losing weight

• Keeping to a lower calorie diet than you were 
accustomed to prior to losing weight

• Social support: people do better when they have a 
supportive partner, friend or family member

• Act quickly if you notice any increase in your weight



Willett et al. Food in the Anthropocene the EAT–Lancet Commission on healthy diets from sustainable food systems. Lancet 2019



Willett et al. Food in the Anthropocene the EAT–Lancet Commission on healthy diets from sustainable food systems. Lancet 2019



A planetary health plate

Willett et al. Food in the Anthropocene the EAT–Lancet Commission on healthy diets from sustainable food systems. Lancet 2019

adopting the diet could avoid 
about 11·1 million deaths per year 
and reduce premature mortality by 
19% or 22 % of adult deaths.



Planetary healthy plates

Willett et al. Food in the Anthropocene the EAT–Lancet Commission on healthy diets from sustainable food systems. Lancet 2019


