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Learning Objectives

Students will be able to:

• Explain the actual significance of CVD for Switzerland 

and internationally and describe trends in CVD mortality 

over time

• Consider the study design when evaluating associations 

• Illustrate how dietary risk and protective factors may 

impact on CVD risk

• Describe the association between consumption of 

selected foods / nutrients and CVD

• Name at least 2 types of diets that aim at reducing CVD 

risk including their specific properties
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Content

• CVD epidemiology

• Diet and CVD: scientific evidence

• Foods and CVD

• Nutrients and CVD

• Mediterranean diet

• Personalized nutrition
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Proportion (%) of death cases attributable to 

selected disease groups
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CVD

Infectious disease

Tumors



Standardized mortality rates per 100’000
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https://www.bfs.admin.ch/bfs/en/home/news/whats-new.assetdetail.15464461.html


Age-adjusted CVD mortality rates by sex, 

US
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Grouped causes of death, Switzerland, 2018 

by age group and sex 
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Deaths and persons hospitalised

due to cardiovascular diseases, Switzerland
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Cardiovascular 
disease (CVD)

Morbidity

>60´000 cases / year of 
myocardial infarction, stroke and 
cardiac arrest; 
110´000 hospital admissions 
because of CVD (2018)

Schweizerische Herzstiftung, BFS 
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Cardiovascular 
disease (CVD)

Mortality

2019: 17’000 † (27% of all †); 
IHD: 6´500 †; 
Stroke: 3‘400 †

M>F
90% of deaths after age 65

Morbidity

>60´000 cases / year of 
myocardial infarction, stroke and 
cardiac arrest; 
110´000 hospital admissions 
because of CVD (2018)

Schweizerische Herzstiftung, BFS 
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Coronary heart disease & stroke in German 

and French speaking part of Switzerland

Data: Swiss National Cohort 2000

Faeh et al, JECH 2009 Aug;63(8):639-45 
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Inequality in CVD-mortality by education
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• CVD epidemiology

• Diet and CVD: scientific evidence

• Foods and CVD

• Nutrients and CVD

• Mediterranean diet

• Personalized nutrition
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When is an association causal?

https://www.edwardtufte.com/tufte/hill
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1. Strength (effect size): A small association does not mean that there is not a causal effect, 

though the larger the association, the more likely that it is causal.

2. Consistency (reproducibility): Consistent findings observed by different persons in 

different places with different samples strengthens the likelihood of an effect.

3. Specificity: Causation is likely if there is a very specific population at a specific site and 

disease with no other likely explanation. The more specific an association between a 

factor and an effect is, the bigger the probability of a causal relationship.

4. Temporality: The effect must occur after the cause (and if there is an expected delay 

between the cause and expected effect, then the effect must occur after that delay).

5. Biological gradient: Greater exposure should generally lead to greater incidence of the 

effect. However, in some cases, the mere presence of the factor can trigger the effect. In 

other cases, an inverse proportion is observed: greater exposure leads to lower 

incidence.

6. Plausibility: A plausible mechanism between cause and effect is helpful (but Hill noted 

that knowledge of the mechanism is limited by current knowledge).

7. Coherence: Coherence between epidemiological and laboratory findings increases the 

likelihood of an effect. However, Hill noted that "... lack of such [laboratory] evidence 

cannot nullify the epidemiological effect on associations".

8. Experiment: "Occasionally it is possible to appeal to experimental evidence".

9. Analogy: The effect of similar factors may be considered.

Bradford-Hill Criteria

https://www.edwardtufte.com/tufte/hill
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Omega-3 fatty acids and CHD: 

cohort studies

Ann Intern Med. 2014;160:398-406.
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Omega-3 fatty acids and CHD: 

RCTs

Conclusion: Current evidence does not clearly support 
cardiovascular guidelines that encourage high consumption 
of polyunsaturated fatty acids and low consumption of total 
saturated fats

Ann Intern Med. 2014;160:398-406.
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Intermediate risk factors
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http://hyper.ahajournals.org/content/63/4/655

http://hyper.ahajournals.org/content/63/4/655


1. Plant sterols (e.g. Becel®): Reduction of blood cholesterol but 

increase in CVD risk (?)

2. N-3 fatty acids: reduction of triglycerides but virtually no 

reduction of CVD risk

3. Coffee: Increases LDL-cholesterol and blood pressure; 

Acrylamide but likely reduces CVD risk & cancer risk 

4. Salt: reduction in blood pressure but reduction in CVD risk not 

accordingly (as could be expected)?

5. Low-Carb diet: improvement in blood lipids and glucose 

parameters but increase in all-cause mortality

6. Alcohol (moderate consumption): improvement in blood lipids 

& coagulation factors but no decrease in all-cause mortality (?)

CVD: risk factors vs. disease risk 

Nutrition and cardiovascular disease, David Fäh, 19.03.2021



• Impossible to blind complex, behavioral exposures

• Selective dropout/retention in control/intervention 

group

• Hard to control for multiple exposures (with control 

diets) by design

• Incomplete adherence in the intervention arm; control 

group reactivity (awareness of being observed)

• Limited generalizability for the specific exposure and 

study sample

• Questions about real-world effectiveness (where 

people choose therapies) 

RCT: for diet a lot of limitations

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4863268/; 

https://jamanetwork.com/journals/jama/fullarticle/2698337
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4863268/
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Impact of diet on CVD
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CVD

http://circ.ahajournals.org/content/133/2/187.long

http://circ.ahajournals.org/content/133/2/187.long


Risk factors Protective factors

• Excess calories

• Overweight/obesity

• Alcohol

• Food processing

• Red and processed red meat

• Salt

• Refined sugars (e.g. from sugar 

sweetened beverages)

• Refined Carbohydrates (e.g. from 

white bread, pasta, white rice)

• Unhealthy fats (trans fats)

• Food contamination (virus, 

bacteria, fungus)

• Dietary supplements (?)

• Milk / dairy (?), Acrylamide

• Low energy density

• High micronutrient density

• Fruit and vegetables

• Nuts / Seeds

• Dietary fibres

• Legumes

• Healthy fats (olive oil)

• Fish (?)

• Healthy Eating behaviour

Diet and NCD: risk/protective factors

Nutrition and cardiovascular disease, David Fäh, 19.03.2021



http://circ.ahajournals.org/content/133/2/187.long
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DALYs attributable to dietary risks, 2017

Published online April 3, 2019 http://dx.doi.org/10.1016/S0140-6736(19)30041-8

DALYs and 

age-standardized DALY rate 

(per 100 000 population) 

attributable to individual 

dietary risks at the global 

and SDI level in 2017

DALY=disability-adjusted 

life-year. 

SDI=Socio-demographic 

http://circ.ahajournals.org/content/133/2/187.long
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http://dx.doi.org/10.1016/S0140-6736(19)30041-8
http://circ.ahajournals.org/content/133/2/187.long


https://www.ncbi.nlm.nih.gov/pub

med/26746178
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https://www.ncbi.nlm.nih.gov/pubmed/26746178


30

Food (group) 

and all-cause

mortality

http://ajcn.nutrition.org/content/105/6/1462.full.pdf
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Concordance and Controversy Related to 

Diet and Health

http://circ.ahajournals.org/content/133/2/187.long
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Foods

Meat

Dairy

Nuts

Fish

Sugar 
sweetened 
beverages 

(SSB)

Coffee/Tea
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BMJ 2017;357:j1957
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Meat (ingrediences) and CVD mortality

https://www.bmj.com/content/357/bmj.j1957


• Overall: weak scientific evidence, conflicting results 

• For most NCDs: either slightly beneficial or neutral 

impact with the exception of prostate cancer for 

which there is limited evidence for an increased risk

• The evidence is strongest for a protective effect 

against T2DM and against colorectal cancer

Milk/dairy and health

Krieger, JP. (2018). Les effets sur la santé des produits laitiers et carnés: que disent les 
données épidémiologiques? (NOVANIMAL Working Papers No.4). Zurich: Université de 
Zurich.  doi: 10.21256/zhaw-1404
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Fermented dairy and CVD mortality*

*per 20g/day increment

Eur J Epidemiol. 2017 Apr;32(4):269-287
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All-cause Mortality and protein source

N Engl J Med 2020; 382:644-654; 

https://www.aerzteblatt.de/blog/109428/Wie-gesund-ist-Milch
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https://www.nejm.org/doi/full/10.1056/NEJMc2005220
https://www.aerzteblatt.de/blog/109428/Wie-gesund-ist-Milch


Nuts and CHD mortality

https://bmcmedicine.biomedcentr
al.com/articles/10.1186/s12916-
016-0730-3
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https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-016-0730-3


Fish / n-3 PUFA intake and cerebrovascular

disease

https://www.bmj.com/content/345/bmj.e6698

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

https://www.bmj.com/content/345/bmj.e6698


• Protective effect on CVD probably overestimated, 

partially conflicting results

• Reduced consumption of red/processed meat: real 

advantage of fish consumption?

• Impact depending on pre-existing CVD?

• Possibly large regional differences regarding the 

fish-mortality association (depending e.g. on 

preparation)

• Mercury, dioxins and others as potential 

contaminant

Fish and CVD risk

https://www.elsevier.com/about/press-releases/research-and-journals/investigators-find-something-fishy-with-the-

classical-evidence-for-dietary-fish-recommendations 

https://www.cambridge.org/core/journals/public-health-nutrition/article/fish-consumption-and-risk-of-allcause-and-

cardiovascular-mortality-a-doseresponse-metaanalysis-of-prospective-observational-

studies/210580CDB6D398F204F6C5D80282C9EE
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https://www.cambridge.org/core/journals/public-health-nutrition/article/fish-consumption-and-risk-of-allcause-and-cardiovascular-mortality-a-doseresponse-metaanalysis-of-prospective-observational-studies/210580CDB6D398F204F6C5D80282C9EE
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SSB consumption globally (8oz=2.5 dl)

40Cochrane Database Syst Rev. 2019 Jun 12;6:CD012292.
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https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012292.pub2/full


Sugar in SSB, Switzerland

41https://www.srf.ch/news/schweiz/fanta-co-das-suessere-leben-in-der-schweiz
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• Generally weak evidence, bias and low quality

• Moderate increase of CVD risk

• Effect mediated by blood pressure, obesity, insulin 

resistance, hyperuricemia?

• Substantial (residual) confounding

• Similar impact of Zero-beverages and sugar 

sweetened juices?

SSBs and CVD risk

http://care.diabetesjournals.org/content/33/11/2477.short

https://www.cambridge.org/core/journals/british-journal-of-

nutrition/article/sugarsweetened-beverages-and-risk-of-hypertension-and-cvd-

a-doseresponse-metaanalysis/51C7F6378F3A4B04D2C23FAAFCC06D88

https://onlinelibrary.wiley.com/doi/abs/10.1111/ijcp.12841
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https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/sugarsweetened-beverages-and-risk-of-hypertension-and-cvd-a-doseresponse-metaanalysis/51C7F6378F3A4B04D2C23FAAFCC06D88
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/sugarsweetened-beverages-and-risk-of-hypertension-and-cvd-a-doseresponse-metaanalysis/51C7F6378F3A4B04D2C23FAAFCC06D88
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijcp.12841


SSB and mortality (all causes)

43JAMA Intern Med. 2019 Sep 3. doi: 10.1001/jamainternmed.2019.2478

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

https://www.ncbi.nlm.nih.gov/pubmed/31479109


• Coffee consumption associated with lower CVD risk 

with maximum effect found with 4 cups/day

• Probably no increased risk with heavy coffee 

consumption (>10 cups/day)

• Tea: similar impact compared to Coffee

• Tea and coffee: also associated with lower type 2 

diabetes risk

• Type of coffee (filter, espresso, instant) not so 

important

Coffee, tea and CVD risk

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3945962/pdf/nihms-543017.pdf

Nutrition and cardiovascular disease, David Fäh, 19.03.2021
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Nutrients
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Carbs and 
fats

Salt

Alcohol
Dietary 

supplements

Fibres



Trans-fats

http://www.bmj.com/content/351/bmj.h3978

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://www.bmj.com/content/351/bmj.h3978


Saturated fats

http://www.bmj.com/content/351/bmj.h3978

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://www.bmj.com/content/351/bmj.h3978


Saturated fat, replaced by…

http://circ.ahajournals.org/content/early/2017/06/15/CIR.0000000000000510

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://circ.ahajournals.org/content/early/2017/06/15/CIR.0000000000000510


Energy% Carbohydrate intake and all-cause

mortality

50Lancet Public Health 2018; 3: e419–28 
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Whole Grain Intake (g per day) and 

Coronary Heart Disease risk

51Lancet 2019; 393: 434–45
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Alcohol
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Am J Cardiol. 2009 Feb 1;103(3):361-8

HDL cholesterol, 

systolic blood pressure 

(BP), and 10-year CAD 

risk according to last 

week alcohol 

consumption. 

Association between alcohol consumption

and cardiovascular risk, Lausanne

54
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Alcohol and risk / protecive factors

http://www.bmj.com/content/342/bmj.d636.long
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http://www.bmj.com/content/342/bmj.d636.long


Mayo Clin Proc. 2014 Mar;89(3):382-93

Alcohol consumption and ischemic stroke 

risk

Nutrition and cardiovascular disease, David Fäh, 19.03.2021



• Protective effect (mainly CVD): a consequence of 

poor study design rather than «real» effect of 

alcohol?

• Misclassification of individuals

• Change of (and reason for) alcohol consumption 

status not considered

• Relative risks (compared with abstainers) may be 

misleading in the sense that they overestimate the 

benefit of moderate alcohol consumption 

Alcohol/mortality: J-shape of association 

http://onlinelibrary.wiley.com/doi/10.1111/add.13451/epdf

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://onlinelibrary.wiley.com/doi/10.1111/add.13451/epdf


Alcohol & mortality: data from 600’000 

individuals

http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(18)30134-X.pdf

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(18)30134-X.pdf


Alcohol & CVD mortality (n=600’000)

http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(18)30134-X.pdf
Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(18)30134-X.pdf


• “We found no evidence to support antioxidant 

supplements for primary or secondary prevention. 

Beta-carotene and vitamin E seem to increase 

mortality, and so may higher doses of vitamin A. 

Antioxidant supplements need to be considered as 

medicinal products and should undergo sufficient 

evaluation before marketing.”

Meta analysis: Supplements and 

mortality in general populations

http://www.cochrane.org/CD007176/LIVER_antioxidant-supplements-for-prevention-of-mortality-in-healthy-participants-and-patients-with-various-diseases

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

http://www.cochrane.org/CD007176/LIVER_antioxidant-supplements-for-prevention-of-mortality-in-healthy-participants-and-patients-with-various-diseases


Total calcium intake and CVD mortality

http://archinte.jamanetwork.com/article.aspx?articleid=1568523

Nutrition and cardiovascular disease, David Fäh, 19.03.2021
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• No evidence to support antioxidant supplements for 

primary or secondary prevention. Beta-carotene and 

vitamin E seem to increase mortality, and so may 

higher doses of vitamin A

• Among patients with diabetic nephropathy, high 

doses of B vitamins compared with placebo resulted 

in a greater decrease in GFR and an increase in 

vascular events

• Vitamin D3 could decrease mortality in elderly 

people living independently or in institutional care 

but could also be harmful in higher doses

Dietary supplements and CVD risk 

http://www.ncbi.nlm.nih.gov/pubmed/22419320; http://www.ncbi.nlm.nih.gov/pubmed/20424250
http://www.ncbi.nlm.nih.gov/pubmed/24414552; http://www.bmj.com/content/355/bmj.i6201
http://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2478897
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http://www.ncbi.nlm.nih.gov/pubmed/22419320
http://www.ncbi.nlm.nih.gov/pubmed/20424250
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http://www.bmj.com/content/355/bmj.i6201
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Supplements and Cardiovascular Health

http://circ.ahajournals.org/content/133/2/187.long
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Supplements and Cardiovascular Health

http://circ.ahajournals.org/content/133/2/187.long
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Sodium Excretion 

(Urine) and Blood 

Pressure

65

http://www.thelancet.com/journal
s/lancet/article/PIIS0140-
6736(16)30467-6/abstract
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DASH diet: SBP-reduction in comparison

https://www.sciencedirect.com/science/article/pii/S0735109717410989?via%3Dihub

Nutrition and cardiovascular disease, David Fäh, 19.03.2021

https://www.sciencedirect.com/science/article/pii/S0735109717410989?via%3Dihub


Sodium excretion (urinary) and CVD

http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)30467-6/abstract
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Sodium (Estimated Intake) and Stroke 

(Incidence)

68Lancet, 09 Aug 2018, 392(10146):496-506
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31376-X/fulltext


Sodium (Estimated Intake) and Myocardial 

Infarction (Incidence)

69Lancet, 09 Aug 2018, 392(10146):496-506
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31376-X/fulltext


Potassium (Estimated Intake) and 

Cardiovascular Diseases (Incidence)

70Lancet, 09 Aug 2018, 392(10146):496-506
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31376-X/fulltext


Potassium / Sodium excretion: CVD-Risk

71
European Heart Journal, Volume 41, Issue 35, 14 Sep 2020, P 3363-3373,

https://doi.org/10.1093/eurheartj/ehaa586
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https://doi.org/10.1093/eurheartj/ehaa586


Total mortality by randomized sodium 

intervention group, TOHP*

72J Am Coll Cardiol. 2016 Oct 11; 68(15): 1609–1617. 

*Trials of Hypertension Prevention
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Sodium excretion and Renin activity
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• A salt reduction from approx. 12g to approx. 5g...

• ...reduced blood pressure in hypertensive 

patients by 5.5/2.9 mmHg (SBD/DBD) 

• ...increased the renin concentration by 55%.

• ...increased the aldosterone concentration by 

127%.

• ...increased the concentration of adrenaline (14%) 

and norepinephrine (27%)

• ...increased the concentration of cholesterol (3%) 

and triglycerides (6%)

Disadvantages of sodium reduction

74Cochrane Database Syst Rev. 2017 Apr 9;4:CD004022 
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• Focus on populations with high intake…

• and with higher age…

• and increased blood pressure

Sodium intake: populations at risk
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Mediterranean Diet

https://www.sciencedirect.com/science/article/pii/S0889852908000856?via%3Dihub

1. Mainly plant foods:  fruits, vegetables, grains, nuts, seeds

2. Starchy food should contain fibres: Whole grains, legumes, quinoa

3. Minimally processed and seasonally fresh foods

4. Fresh fruits as the typical daily dessert

5. Extra Vergine olive oil as the principal source of dietary fat

6. Dairy, poultry, and fish in low to moderate amounts

7. Less than five eggs per week

8. Red meat in low frequency and amounts

9. Wine in low to moderate amounts 

(one to two glasses per day for men 

and one glass per day for women)
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Diets and CVD: Evidence from RCTs
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https://jamanetwork.com/journals/jama/fullarticle/202339

http://www.nejm.org/doi/full/10.1056/NEJMoa1200303

WHI

Women’s Health Initiative

PREDIMED  

Prevención con Dieta Mediterránea

https://jamanetwork.com/journals/jama/fullarticle/202339
http://www.nejm.org/doi/full/10.1056/NEJMoa1200303


Mediterranean diet and CVD, prospective

studies, highest vs. lowest adherence
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Mediterranean diet and CVD, RCTs, highest

vs. lowest adherence
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• Mediterranean diet

• DASH: Dietary Approaches to Stop Hypertension

• TLC: Therapeutic Lifestyle Changes

• Healthy Eating Index (HEI)

• Prudent diet

• Harvard Concept («Willet pyramid»)

• Recommendations of the AHA (American Heart 

Association)

• The are all quite similar

CVD-preventive diets
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http://www.npjournal.org/article/S1555-4155(16)30490-1/abstract
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Blood glucose and glycemic index (GI)

http://circ.ahajournals.org/content/133/2/187.long
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Individual glucose response after bread 

intake

https://www.sciencedirect.com/science/article/pii/S0092867415014816?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S1550413117302887?via%3Dihub

PPGR: postprandial glycemic responses
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Individual glucose response after bread and 

glucose intake

https://www.sciencedirect.com/science/article/pii/S0092867415014816?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S1550413117302887?via%3Dihub
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Individual glucose response after intake of 

banana and cookies

https://www.sciencedirect.com/science/article/pii/S0092867415014816?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S1550413117302887?via%3Dihub
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Inter-individual variability of the glycemic

index (GI)

https://www.sciencedirect.com/science/article/pii/S0092867415014816?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S1550413117302887?via%3Dihub

Literature GI: GI-value found in tables

PPGR: postprandial glycemic responses
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• Salt in processed meat: blood pressure↑

• Curing (nitrate/nitrite): impairs vascular function and 

insulin sensitivity, induces atherosclerosis and cancer

• Fats that negatively influence blood lipids and blood 

coagulation

• Iron overload: free radicals-> can affect important 

molecules (including DNA) and cells

• Substances that are metabolized by enteral bacteria to 

potentially harmful substances which influence 

cholesterol metabolism and vascular function

Meat(-products): potential mechanisms

Curr Atheroscler Rep. 2012 Dec;14(6):515-24; BMJ 2017;357:j1957 
Public Health Nutr. 2012 Dec;15(12):2287-94; Circulation. 2010 Jun 1;121(21):2271-83
Nutrition and cardiovascular disease, David Fäh, 19.03.2021

Krieger, JP. (2018). Les effets sur la santé des produits laitiers et carnés: que disent les 
données épidémiologiques? (NOVANIMAL Working Papers No.4). Zurich: Université de 
Zurich.  doi: 10.21256/zhaw-1404



Lost life years from alcohol (n=600’000) 

http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(18)30134-X.pdf
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Dietary fat intake an blood cholesterol
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http://circ.ahajournals.org/content/early/2017/06/15/CIR.0000000000000510
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Health effects of the Mediterranean diet Magnitude

Risk reduction for coronary heart disease mortality 20-40% 

Risk reduction for cancer 20-30%

Risk reduction for all cause mortality 17-25%

Risk reduction for cardiovascular disease 25-45%

Risk reduction for type 2 diabetes mellitus 

(incidence) 

25-30%

Reduction body weight, BMI, waist circumference In average 5 kilograms 

sustainable weight  

reduction

Improvement of components of the metabolic 

syndrome

about 30-40%

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4192546/pdf/12170_2014_Article_416.pdf
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