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DOI: https://doi.org/10.1515/sjpain-2019-0061Elisabeth Hansson & Eva Skiöldebrand, 2019

Most Chronic Diseases originate from Low Grade 
Chronic “Systemic” Inflammation

Osteoarthritis

Alzheimer’s

Coronary Heart Disease

The illustration was made by Pontus Andersson, Art Production, Gothenburg, Sweden.

Intermediate biomarkers:

Increased pro-inflammatory

markers hs-CRP, TNF-a, IL-6

Visceral Obesity
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Diabetes

https://doi.org/10.1515/sjpain-2019-0061
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Coronary Heart Disease [Atherosclerosis] is Complex!

http://atvb.ahajournals.org/content/27/1/15/F1.large.jpg
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Scientific Evidence in 

Support of 

Cardioprotective 

Mediterranean Diet
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Mediterranean diet and multiple health outcomes: 

an umbrella review of meta-analyses of observational studies 

and randomised trials

M Dinu1, G Pagliai1, A Casini1,2 and F Sofi1,2,3

13 meta-analyses of observational studies and 16 meta-analyses of RCTs 

investigating link between adherence to the Mediterranean diet and 37 different 

health outcomes, for a total population of over than 12 800 000 subjects
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For every 1 point increase in 

Med Diet adherence (scale 0-9) 

there is a ~10% reduction in mortality risk
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http://predimed.onmedic.net/Default.aspx?alias=predimed.onmedic.net/eng
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PREDIMED Final Outcomes

Figure 1. Incidence of Primary End-Point (a combination of acute myocardial infarction, 

stroke and all-cause death) following use of the Mediterranean Diet for the primary 

prevention of cardiovascular disease.

EVOO = Extra Virgin Olive Oil

(Estruch et al, 2013)

Med diet, EVOO: hazard ratio, 0.70

(95% CI, 0.53–0.91); P=0.009

Med diet, nuts: hazard ratio, 0.70

(95% CI, 0.53–0.94); P=0.02
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http://www.google.com.au/url?sa=i&source=images&cd=&docid=WyUe03AHS0B_sM&tbnid=JnwVcyNvmE2JLM:&ved=0CAgQjRwwAA&url=http://www.infoplease.com/atlas/country/spain.html&ei=YsstUvPMNMufiAf6p4GYDA&psig=AFQjCNG1phfSuCITs-GVn7bsIe0wYFp9rA&ust=1378819298936463
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37% reduction in mortality in Q5 vs Q1 of polyphenol intake
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PREDIMED: Mortality and Polyphenol Intake (by type)

Tresserra-Rimbau et al. BMC Medicine, 2014

EVOO
Oleuropin

Hydroxytyrosol

Bitter/pungent

Wine
Resveratrol

Legumes

Nuts
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DIETARY INFLAMMATORY INDEX (DII®)

11

An estimate of the inflammatory potential of overall diet 

Evidence relating 45 diet parameters to inflammatory signaling

Higher pro-inflammatory DII scores are  positively associated with inflammation, High Blood Pressure, obesity, metabolic syndrome and coronary 
heart disease (CHD)
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Shivappa et al. Designing and developing a literature-derived, population-based dietary inflammatory index. Public Health Nutr 2014;17:1689-96.

Acknowledgement: Dr Hannah Mayr

What is an anti-inflammatory diet?

PREDIMED: Greater incidence of Cardiovascular Deaths with Increasing Score of Pro-Inflammatory Diet
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Shivappa et al, PHN 2014)

Saturated fat +ve

Pro-inflammatory

N-3 fatty acids –ve

Anti-inflammatory

The Dietary

Inflammatory

Index Food Parameters
Garlic –ve

Anti-inflammatory
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Pro-inflammatory diet

Anti-inflammatory diet

Greater incidence of Cardiovascular 

Deaths with Increasing Score of 

Pro-Inflammatory Diet
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Results suggest that a Mediterranean diet supplemented with 30g nuts/day 

(almonds, walnuts, hazelnuts) reduces the risk of depression by 40% in people 

With type 2 Diabetes.
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Dietary Patterns and Protection ALL Chronic Diseases 

(Fardet and Boire, Nutrition Reviews 2014)

Figure: Radar plot of food groups and beverages and link with Chronic Disease (A) & T2DM (B).

protective    ---------- neutral       ------------ deleterious    

A synthesis of all (304) pooled meta-analyses and 

systematic reviewed published 1950-2013
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Feasibility of a 

Mediterranean Diet: 

Australian Studies 
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Historical Overview: Traditional Mediterranean diet studies- Australian Studies

7 countries 
study (1950s)

Lyon Heart 
study (1990s)

Greek 
Paradox 

Intervention 
(late 1990s)

PREDIMED 
(2013)

AUSMED 
Heart Trial 

(2014-)

SMILE, 
MEDINA, 

MEDIBRAIN,

AUSMED 
ASTHMA

Slide courtesy of Prof Catherine Itsiopoulos

MedLey
Mediterranean diet for cognitive function and 
cardiovascular health in the elderly

PREDIMED
Plus 

(2013-)

(2013-16)

MEDWALK

MediFast
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➢12 week study of Greek-style Med diet  “ad libitum” vs Usual Diet in T2DM

➢Clinically significant change in HbA1c (of the order found in many single OH trials)

➢Change of - 0.3 HbA1c% = 10% reduction in CHD Mortality in T2 diabetes

➢Health benefits independent of weight loss!

First Clinical Study using a Cretan Mediterranean diet “whole cuisine” 

in Diabetes in  Australia.

Cooked meals and staples

(olive oil, dried fruit, nuts, sourdough bread) 

Were provided for duration of study.
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THE AUSMED HEART TRIAL PILOT

19

Multi-Centre Study investigating 

impact of secondary prevention of 

Heart Attack following 6 months 

intervention with a Mediterranean 

Diet vs Low Fat Diet.

Results of pilot (n=65) 83% 

male,  average age 62 yrs, 

28% Diabetes, 41% Metabolic 

Syndrome.

Dr Hannah Mayr

Hypothesis: MedDiet is more anti-inflammatory than 

Low Fat Diet and will improve markers of inflammation 

and related cardiometabolic risk markers in patients with 

heart disease.
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➢ Med Diet outperforms the Low Fat diet in anti-inflammatory 

score (anti inflammatory nutrients)

➢ Following a Mediterranean Diet for 6 months

significantly reduces biomarkers of inflammation (IL-6)

➢ Following a Mediterranean Diet for 6 months 

improves diet towards a protective  

anti-inflammatory diet –> builds antioxidant defence 

50% people 

Med Diet 

6 months 

50% people

Low Fat Diet

6 months

Mayr et al, Nutrition Research 2018



MedDiet lower in DII (anti inflammatory) than LFD 

Drop outs 
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AUSMED Heart Trial Participants Adhered to the 
Mediterranean Diet at 6 months (Mayr et al, 2018)

0

1
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3
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5

6

Olive oil
(tbsp)

Veg Fruit Nuts Legumes Seafood Red meat Yoghurt

Low-fat

Serves/day Serves/week

Dietary adherence to MedDiet maintained at 12 months

We observed poor adherence to the low fat diet!
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Assessing MedDiet Adherence:
PREDIMED 14-Item Diet Quality Guide → MEDAS

14-item food diet quality guide: PREDIMED Study (Martinez-Gonzalez et al, 2013).

Foods Positively Associated with Mediterranean Diet

•Olive oil as main fat

•> 4 tbsp olive oil/day

•> 2 serves vegetables (2x200g cooked, 100g raw)/day

•> 3 serves of fruit/day

•> 7 glasses wine/week (If a consumer of alcohol) 

•> 3 serves (3x150g) legumes /week

•> 3 serves fish (100-150g) or shellfish (200g)/week

•> 3 serves (3x30g) nuts/week

•Chicken, turkey, wild meats as main meats

•> 2/week dishes cooked in tomato, onion, garlic, olive oil (sofrito or salsa) 

Foods Negatively Associated with the Mediterranean Diet

•< 1 serve red meat/meat products (100-150g)/day

•<1 serve butter, margarine or cream/day

•< 1 sweet/carbonated beverage/day

•< 3/week commercial sweets, cakes, biscuits.



AUSMED Heart Trial Participants Adhered to the 
Mediterranean Diet at 6 months (Mayr et al, 2018)
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Older Australians Can Achieve High Adherence to the Mediterranean Diet 

during a 6 Month Randomised Intervention; Results from the Medley Study 

(Davis et al, Nutrients 2017)

Mean MedDiet Adherence score of Australian men and 

women > 65yrs following MedDiet or Habitual Diet

Food Intake Changes
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IS A MEDITERRANEAN DIET 
TRANSFERABLE?

Lessons from Implementation
Science
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A recent Australian survey of 

dietitians (n=182) investigated 

Knowledge and Applications of a 

MedDiet in Management of 

Chronic Conditions.

Agreement of Evidence in Support of MedDiet Frequency of MedDiet Counselling



Findings:

Greater than 60% dietitians agreed there is enough evidence to support 

recommending the MedDiet for Cardiovascular Disease, whereas <10% routinely 

recommended a MedDiet.

Barriers for not recommending a MedDiet

➢ Limited consultation time

➢ Practical application of the MedDiet to patients from diverse cultural backgrounds

➢ Concerns that principles such as high fat foods (liberal EVOO and nuts most days) 

and dairy recommendations do not align with Australian guidelines, which 

dietitians prioritise.

➢ Limited education in dietetic degrees 

I don’t like to call it a Mediterranean diet – but apply the principles’



J Acad Nutr & Diet 2022

AIM: Exploration of multidisciplinary health care 

professionals’ perspectives on recommending 

the MedDiet in T2DM and CHD care.

N= 57 (nurses, doctors, dietitians, physiotherapists)
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Our Mediterranean trials experience: Challenges and Solutions!

Challenges Solutions

Cultural diversity/ interest in Med 

diet

Adjust current foods embedding key 

Med diet ingredients

Fear of eating too much fat –

4 tbs EVOO/ day

Focus on heart health benefits of 

EVOO, polyphenols, taste

Dislike of some food staples 

(yoghurt)

Try plain Greek-style with fresh fruit, 

walnuts, honey

Concern over eating “carbs” e.g. 

bread/ pasta

Approach is moderate carbs, focus 

on sourdough/grain, and high 

plant:animal food ratio

Poor cooking skills/ no time to cook Focus on ‘no cooking req’ options,

cook in bulk and freeze

Ingredient challenges (garlic, 

EVOO, leafy greens, legumes)

Add spinach and lentils to lasagne.

Bake veggies with garlic and EVOO.

Simple lunches – leafy salad, tinned 

salmon/tuna, 4 bean mix, EVOO.
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ASSESSING HEALTHY DIET AFFORDABILITY IN A 
COHORT WITH MAJOR DEPRESSIVE DISORDERS

32

Rachelle S. Opie1*, Leonie Segal2, Felice N. Jacka3, Laura Nicholls3, Sarah Dash3, Josephine Pizzinga3 and Catherine Itsiopoulos1

J Pub Health Epi, 2015

Cost modelling of 20 participants 

from SMILES Study (reversal of 

depression with Med diet):

• Cost of food per person in control 

condition = $138/ week  ($2.35/ MJ)

• Cost of food per person in 

Mediterranean diet intervention = $112/ 

week ($1.54/ MJ)
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THE MEDITERRANEAN 

LIFESTYLE MEDICINE

TOOLKIT
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❖ Set of skills, knowledge, rituals, symbols and traditions;

❖ Crops, harvesting, fishing, animal husbandry, conservation, processing;

❖ Cooking and sharing food and eating together is foundation of cultural identity;

❖ Emphasises values of hospitality, neighbourliness, intercultural dialogue, respect for diversity;

❖ Festivals, celebrations, bringing together people of all ages;

❖ Women play important role in transmitting knowledge of the traditional Mediterranean diet.
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Functional Mediterranean Diet Pyramid

Bach-Faig et al, 2011
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Home Growth Health:
Greek Migrants Maintain Home Gardens into old 
age

• 75% of elderly Greeks keep a home garden 
(onions, garlic, tomatoes, cucumbers, wild 
greens and herbs) and olive trees!

• Growing onions, garlic, leafy greens 
associated with lower BP.

• Wild edible greens (horta) have 70% higher 
levels of b-carotene and lutein compared to 
common greens (Su, Itsiopoulos et al, 2002)

BENEFITS OF GROWING YOUR OWN 

VEGGIE GARDEN

-> Physically Active 

-> Eat More Plant Foods 

-> More sunshine/ Vit D

-> Share Foods with Neighbours 

-> Socially Active 

-> Sustainable locally grown produce
Dr Antonia Thodis



Balanced Plate – Mediterranean Style
4:1 ratio of Plant : Animal Foods

20%

animal

Foods

~70g
80% plant foods

~280g

Itsiopoulos, C
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Translating the traditional Mediterranean Diet: 10 Principles

Extra Virgin Olive oil as 

the main added fat!

~60ml/d

Vegetables /salads with 

every main meal (>400g/d)

*100g tomato/100g leafy green

Legumes twice per week (250g/serve)

Meat/Chicken less often, 

Choose small portions and 

Prefer free range

Wholegrain

sourdough 

breads

Wine in  

moderation,

always with 

meals.

Sweets on special occasions

Use herbs and spices 

to flavour foods

*fresh lemon juice!

1

2

3

4

5

Fish/seafood twice a week (150g/serve)

6

7 Fresh fruit

Everyday

‘include citrus’

Fermented

dairy every day

“yoghurt”
8

9
Nuts everyday

30g/d

10

Itsiopoulos, C
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Incorporating the 
Mediterranean Diet 
into everyday life!

Website: https://themediterraneandiet.online

https://themediterraneandiet.online/
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“The Science and Art of the 
Traditional Mediterranean 

Lifestyle Medicine: 

An experiential approach”

1st International Post-Graduate Summer 
School

June 27 - July 5, 2022, 

Kos - Leros, Greece



Conclusions

A traditional Mediterranean Diet: 

A Palatable and Sustainable “anti-inflammatory” Lifestyle 

Intervention rich in plant foods including daily

consumption of walnuts, almonds and hazelnuts, is 

effective in prevention of CVD and premature mortality 

independent of weight loss!


