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BMJ 2015;351:h3978 | doi:10.1136/bmj.h3

Similar conclusion in a previous meta-analysis of prospective
cohort studies and CVD. (Siri-Tarino et al.,Am J Clin Nutr 2010;91:535–46)
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Meta-analysis for mortality from coronary heart disease in trials testing 
replacement of saturated fat with vegetable oils rich in linoleic acid. Main analysis: 
trials provided replacement foods (vegetable oils) and were not confounded by any 
concomitant interventions. 
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The WHO evidence: Cochrane analysis that only included data from 
15 RCTs

• An association between reducing SFA intake and a reduction in the composite 
end-point of cardiovascular events [RR 0.83 (0.72 to 0.96)]. 

• However, the study showed no significant association between reducing SFA and 
total mortality (RR) 0.97, 95% CI 0.90 to 1.05) or

• CVD mortality (RR 0.95, 95% CI 0.80 to 1.12), or

• Fatal and non-fatal myocardial infarction (RR 0.90, 95% CI 0.80 to 1.01) or

• Non-fatal myocardial infarction (RR 0.95, 95% CI 0.80 to 1.13), or 

• Stroke (RR 1.00, 95% CI 0.89 to 1.12), or 

• CHD events (RR 0.87, 95% CI 0.74 to 1.03), or

• CHD mortality (RR 0.98, 95% CI 0.84 to 1.15)
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Astrup et al BMJ (in press)
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Can we predict the health effects of foods based on 
the information on the label ? 

Or just by the content of saturated fat ?
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From simgle nutrients to whole foods:
the importance of the food matrix
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Updated meta-analysis of fermented dairy and CVD and 
mortality

NOTE: Weights are from random effects analysis

Overall  (I-squared = 94.4%, p = 0.000)
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Total 29 cohort studies are available for meta-analysis. Inverse 
associations were found between total fermented (included sour milk 
products, yogurt or cheese) with mortality (RR 0.98, 95% CI: 0.97-
0.99; I2=94.4%) and risk of CVD (RR 0.98, 95% CI: 0.97-0.99;
I2=87.5%). Also stratified analysis of total fermented dairy of cheese 
shown a lower 2% lower risk of CVD (RR 0.98, 95% CI: 0.95-1.00; 
I2=82.6%). No associations were found for total dairy, high-fat/ low-fat 
dairy or milk with the health outcomes.

Guo J, Astrup A, Lovegrove JA, et al. Milk and dairy consumption and risk of cardiovascular diseases and all-cause
mortality: dose-response meta-analysis of prospective cohort studies. Eur J Epidemiol 2017;32:269-87. 
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Effects of cheese on CVD risk factors & 
Mechanisms

The cheese food matrix and 
mechanisms
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Mozaffarian & Wu,
Circulation Res 2018

Dairy & Cardiometabolic Health: Potential 
Mechanisms
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Calcium in cheese and lipid metabolism

14

control milk cheese P diet
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Suggested mechanisms

• Reduction in fat digestibility/absorption 
by calcium

• Precipitation of calcium and fatty acids
in insoluble fatty acid soaps

• Precipitation of calcium and phosphate
in amorphous calcium phosphate

• Possibly also increased fecal excretion
of bile acids

Lorenzen JK, Astrup A.   Am. J. Clin. Nutr. (2007)
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Effect of vegetarian and vegan diet on whole body BMD
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Effect of vegetarian and vegan diet on fractures
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Kalcium fra mejeriprodukter nedsætter risiko for 
hjertekarsygdom, mens calcium uden
mælkematricen øger risiko for blodprop I hjertet
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• Kosttilskud med calcium er I ny meta-analyse fundet at 
øge risiko for blodprop I hjertet

• Det er muligt at plantebaserede drikke beriget med 
calcium karbonat og citrate har samme virkning

• Der er behov for mere forskning der belyser hvorledes
forskellige calcium kilder & kalciumrige fødevarer påvirker
serum calcium koncentrationen og hormonelle systemer.
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Figure 1. Overall effect/association between dairy (cheese 

and yogurt) intake and health outcomes. ↓favorable 

effect/association; ↑adverse effect/association; → no 

effect/association.

BMD

Fractures 
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Conclusions
• The totality of evidence i.e. meta-analyses of both observational studies and RCT’s 

cannot find any harmful effects of dairy on body fat, metabolic syndrome, type 2 
diabetes, or CVD.

• Yogurt and cheese does not exert the detrimental effects on blood lipids and blood 
pressure as previously predicted by its sodium and saturated fat content.

• Dairy, in particular full-fat, exerts beneficial effects on LDL-cholesterol, blood pressure 
and postprandial triglycerides as compared to butter. 

• Meta-analysis of observational studies support that full fat yogurt and cheese (and 
perhaps other fermented dairy) may protect from CVD and type 2 diabetes.

• The effects of yogurt and cheese on body composition, diabetes and CVD risks can be 
attributed to the food matrix with nutrients  i.e. protein, calcium, SCFA from 
fermentation, and perhaps peptides, phospholipids.

• Whereas the low-fat version might by helpful for non-diabetic overweight and obese 
individuals, the full-fat versions are optimal for type 2 diabetics.

• A diet including dairy, particularly yogurt and cheese should be recommended for all to 

prevent and manage type 2 diabetes and cardiovascular disease.



“People don’t want to hear the truth because 

they don’t want their illusions destroyed.” 

Friedrich Nietzsche


