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Cardiometabolic Diseases 
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The Global Burden of Metabolic Risk Factors for Chronic Diseases Collaboration Lancet Diabetes Endocrinology 2014



What is fermentation?

 Fermentation in food processing is the process of converting 

carbohydrates into alcohol, carbon dioxide or organic acids by 

yeasts,  bacteria or a combination.” 

 An anaerobic cellular process  in which yeasts, bacteria, or 

other micro-organisms convert organic foods into simpler 

compounds and chemical energy (ATP) is produced

 The goal of fermentation in these products is to improve 

preservation, taste, structure or nutrition value of the food
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Is it the fermentation?
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Other nutrients in yogurt and cheese?

5

Kcal Prot SAFA Chol Sodi
um

Pota
ssiu

Ca Phos
phor

Zinc Vit
A 

Vit
B2

Vit
B12 

Vit
B6 

g g mg mg mg mg mg mg μg μg μg μg

Yogurt 58 4 2 9 42 156 143 114 0.5 29 160 0.2 32

Gouda 
cheese

369 23 20 81 700 86 816 539 4 319 280 2 36

Cheddar 415 25 22 100 670 77 720 490 2 325 400 1 100

Vit K   Vit D  probiotic 
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mg      mg

130 0

676     300

149     300
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Fermented dairy products and obesity



Obesity- meta analysis of cohort studies

 Meta-analysis of 22 prospective cohort studies

 Inverse association between changes in body weight for 
each serving’s increase of yogurt, and cheese was 
positively associated

 Highest dairy intake category was associated with a 
lower risk of abdominal obesity (OR: 0.85; 95% CI, 0.76 
to 0.95), and risk of overweight (OR: 0.87; 95% CI, 
0.76 to 1.00) compared to the lowest intake category. 

Schwingshackl Plos One 2016 



Fig 1. Forest plot of associations between changes in body weight (gram/year) 

and dairy consumption in cohort studies of adults.

Schwingshackl L, Hoffmann G, Schwedhelm C, Kalle-Uhlmann T, Missbach B, et al. (2016) Consumption of Dairy Products in Relation to 

Changes in Anthropometric Variables in Adult Populations: A Systematic Review and Meta-Analysis of Cohort Studies. PLoS ONE 11(6): 

e0157461. doi:10.1371/journal.pone.0157461 http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0157461

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0157461


Fermented dairy and Type 2 diabetes
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Gijsbers, Soedamah-Muthu Am J Clin Nutrition 2016





Dairy products and Type 2 diabetes

12



Fermented dairy and Diabetes
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Including high-fat fermented data of Ericson 

RR=0.88  at 40 g/d, 95%CI 0.82, 0.94

Including low-fat fermented data of Ericson 

RR=0.98  per 100 g/d, 95%CI 0.90, 1.06



Results for relation Dairy-Diabetes in a nutshell

 22 prospective cohort studies >500,000 people

 Cheese, RR=1.00 per 10 g/d, 95%CI 0.99-1.02

 Yogurt: 15% lower risk (RR=0.86 at 80 g/d, 95% CI 0.83 to 0.90; P<0.001) 

Gijsbers-L, ... Soedamah-Muthu SS. Am J Clin Nutrition 2016



Fermented dairy and Hypertension

Soedamah-Muthu Hypertension 2012: 60(5):1131-7





Relation between fermented dairy and 

hypertension
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45088 individuals , 12959 Hypertension cases



1951007 individuals, 15 066 Hypertension cases



Fermented dairy products and Stroke 

De Goede, Soedamah-Muthu et al.. JAHA 2016



Flowchart

N=18 studies

N=6826 Pubmed, Scopus

N=202 Abstract 

N=45 Full-text

N=21 studies

N=5947 no duplicates



Fermented dairy and total stroke



Fermented dairy and fatal stroke



Spaghetti plot cheese intake and stroke
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Cheese intake and Risk of Stroke

Dairy product (per 

g/d)

RR (95% CI), P

Yogurt (100) 1.02 (0.90-1.17), 0.73

Fermented dairy (200) 0.91 (0.82-1.01), 0.08



Fermented dairy products and mortality

Jing Guo Eur J Epi 2017



Flowchart Meta-analysis Dairy-CVD/mortality

Jing Guo Eur J Epi 2017 just accepted

Results: A total of 29 cohort studies were 
available for meta-analysis, with 938,465 
participants and 93,158 mortality, 28,419 total 
CHD and 25,416 total CVD cases.



Fermented dairy and all-cause mortality

Jing Guo Eur J Epi 2017
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Cheese and CVD mortality
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Yogurt and all-cause mortality
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Conclusions

 Cheese per 10 g/d was possibly associated with a 2% 
lower risk of CVD mortality (RR 0.98, 95% CI: 0.95-
1.00; I2=82.6%), but not yogurt. 

 All of these marginally inverse associations were 
attenuated in sensitivity analyses by removing one large 
Swedish study. 

 This meta-analysis combining data from 29 prospective 
cohort studies demonstrated neutral associations 
between fermented dairy products and cardiovascular 
and all-cause mortality



Final conclusions

 There is a possible role for fermented dairy foods in the 
prevention of cardiometabolic diseases.

● Yogurt inversely associated with diabetes

● Not with hypertension

● Possibly cheese with stroke and CVD risk

 Effect estimates were generally weak and results should 
be considered in the context of the observed 
heterogeneity.

 Future epidemiological studies should provide more details 
about dairy types, including fat content. 



Experimental study / Trial
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population

exposed
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HNE-24806 / 2012-2013



Meta-analysis of trials with effects of cheese 

vs. butter on total cholesterol(Nutr Rev 2015: dr. J. de Goede)

Cheese intake (mean:145 g/d) 

-lowering of  HDL-cholesterol  -0.05 mmol/l (95% CI: -0.09 ; -0.02)

-no effect on triglycerides (0.01 mmol/l; 95% CI: -0.06 ; 0.05). 

-0.28 mmol/L



Effects of cheese vs. butter on LDL-

cholesterol

Cheese intake (mean:145 g/d)

-0.22 mmol/L



Comparisons



Cheese - butter comparisons

 Same P/S ratio between butter and cheese comparison

Author Intervention Cross over design Study participants

Tholstrup 205 g/d Samso (hard) 
cheese vs. 64 g/d 
butter 3 wk

Completely controlled 
diet

14 healthy males Denmark

Biong 150 g/d Jarlsberg
(hard) cheese vs. 52 
g/d butter 3 wk

Completely controlled 
diet

22 healthy males/females 
Norway

Nestel 120 g/d Cheddar 
(hard) cheese vs. 40 
g/d butter 4 wk

Diet based on selection
of predefined set of 
foods

19 males/females with 
moderately elevated LDL-c 
Australia

Hjerpsted 143 g/d Samso (hard) 
cheese vs. 47 g/d
butter 6 wk

Diet based on self-
selection

49 healthy males/females 
Denmark

Soerensen 120 g/d Klovborg
(semi-hard) cheese 
vs. butter 2 wk

Completely controlled 
diet

15 healthy males Denmark

Same P/S ratio for butter vs. cheese comparison





Review by Drouin-Chartier 2016 
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