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   Metabolic Syndrome (MeS) (IDF-definition) 

20 – 25 % of adults in Western countries have MeS 
 
•  Apple form (central obesity) 
 
+ (two of the following 4 factors): 
• Increased fasting Triglyceride  
• Reduced HDL Cholesterol 
• Increased blood pressure 
• Increased fasting glucose 
 
MeS increases the risk of CVD X 2 and T2D X 5  
 



   
   Agenda: Can we combat features of the metabolic syndrome? 

• Dairy products and weight 
• Dairy products and triglycerides 
• Dairy products and blood pressure 
• Dairy products, blood glucose and  
     risk of type 2 diabetes 



   
   Agenda 

• Dairy products and weight 
• Dairy products and triglycerides 
• Dairy products and blood pressure 
• Dairy products, blood glucose and risk of type 2 diabetes 



   
   Weight change between dairy and control groups 

Higher 

With energy restriction 

Without energy restriction 

Kg 

No effect 

Lower 



   
   Conclusion 

Increased dairy consumption without energy restriction may not 
lead to a change in weight or body composition. 
  
Inclusion of dairy products in energy-restricted weight loss diets 
affects body weight, body fat mass, lean body mass and waist 
circumference compared with that in usual weight loss diets. 

Abargouei et al Int J Obes 2012, 36:1484-1493 



   
   Weight loss in short-term (< 1 year) and long-term studies 

Chen et al  Am J Clin Nutr 2012,96:735-747 

Short-term < 1 y 

Long-term > 1 y 

Kg Favors dairy Favors control 



   
   Conclusion 

Dairy products may have modest benefits in 
facilitating weight loss in short-term or energy-
restricted RCTs.  

Chen et al  Am J Clin Nutr 2012,96:735-747 



In 2016 this meta-analysis showed a positive effect of total dairy intake on obesity 

Wang et al Annals of Epidemiology 26 (2016) 870e882 

In adults a 25% RR of obesity 

The dose-response analysis between total dairy products 
consumption and risk of obesity 



   
   Explanations for the weight reducing effect 

• Increased calcium intake (reduced lipogenesis; reduced fat 
absorption) 
 

• Whey protein (beneficial effects on muscle sparing and lipid 
metabolism) 
 

• Conjugated linolenic acid (regulate adipogenesis) 
 

• Other milk fats? 
 
 
 
 
 



   
   Long-term study 

 
 
 
 
 
 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



   
   Design of DairyHealth 

 
 
 
 
 
 

• 12-week, randomized, double-blinded, diet intervention study. 
• Inclusion: abdominal obese participants, weight stable > 3 

month, min. 18 years old. 
– 63 subjects randomized into four diets. 
– 60 g protein supplement 
– 63 g milk fat supplement 

 
 
Whey protein 

+ 
Low MC-SFA 

(6.9g/d) 

 
 

Whey protein 
+ 

High MC-SFA 
(8.5 g/d) 

 
 

Casein 
+ 

Low MC-SFA 
(6.9 g/d) 

 
Casein 

+ 
High MC-SFA 

(8.5 g/d) 
 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



– 60 g protein (powder + shaker) 
– 63 g milk fat/day (2 rolls, 1 cake, 25 g butter) 

– 6.9 g/day of MCFA in low-MCFA butter 
– 8.5 g/day of MCFA in high-MCFA butter 
– A relative increase of 24% in high- compared with low-MCFA  

– Daily energy intake from test products: 6,200 kJ (baseline mean daily 
energy intake ~ 8.200 kJ ) 

Dietary supplementation (12-week intervention) 



   
   Body composition  

 
 
 
 
 
 

 
 

 
• Evaluated by  Dual-Energy X-ray Absorptiometry (DEXA) scans 

 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



   
   Results 

 
 
 
 
 
 

 
 

Lean body mass increased with 
981 g (P = 0.010) after high- 
compared with low-MCFA  

Lean body mass 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



   
   Results 

 
  

Body fat percentage increased by 
0.70 percentage points (P = 0.024) 
after low- compared with high-
MCFA.  
 

 
 
 
 
 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



Changes after the 12-week dietary intervention of body composition1 

Characteristic 
Whey + low 
MC-SFA (n = 
12)  

Whey + high 
MC-SFA (n = 
13) 

Casein + low 
MC-SFA (n = 
13) 

Casein + 
high MC-SFA 
(n = 13) 

Two-factor ANOVA, P value 

   Protein 
Fatty acid 
composition 

  Interaction 

Total body mass (g), 
change 

1030 (128, 
1932) 

1846 (469, 
3222) 

1295 (400, 
2190) 

1500 (603, 
2397) 0.923 0.295 0.527 

Lean body mass (g), 
change 

-26 (-930, 
879) 

981 (4, 1 
958) 

-18 (-653, 
617) 

938 (28, 1 
593) 

0.961 0.010 0.946 

Lean body percentage 
(% of total body mass), 
change 

-0.7 (-1.4, -
0.1) 

-0.2 (-0.8, 
0.3) 

-1.0 (-1.8, -
0.2) 

0.1 (-0.6, 
0.8) 0.919 0.015 0.367 

Body fat mass (g), 
change 

1060 (523, 
1596) 

885 (184, 
1586) 

1318 (444, 
2192) 

635 (-163, 
1433) 0.997 0.208 0.460 

Body fat percentage 
(percentage points), 
change 

0.8 (0.1, 1.4) 
0.3 (-0.2, 

0.9) 
1.0 (0.3, 1.8) 

0.1 (-0.5, 
0.7) 

0.991 0.024 0.406 

1Values are the means; 95% CIs unless otherwise indicated.  
MC-SFA: medium-chain saturated fatty acid. 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



   
   Conclusion  

• Enhanced intake of MC-SFA increased the lean 
body mass and caused a significantly lower total 
body-fat percentage compared with lower intake 
of MC-SFA.  

• Consequently, the composition of dairy fat 
should also be considered when evaluating the 
impact of dairy products on body composition. 

Bohl M et al Eur J Clin Nutr. 2017 Jan;71(1):76-82 



   
   Agenda 

• Dairy products and weight 
• Dairy products and triglycerides 
• Dairy products and blood pressure 
• Dairy products, blood glucose and risk of type 2 diabetes 



   
   Association of TG with CVD 

 

Bansal S et al . Jama 2007 ; 298: 309-316  

N = 27,000  womens health study; follow up 11.4 years 



       Black circles = Myocardial infarction (MI) (n=17) 
 ⃝  Open circles = Matched control subjects without prior MI (n=15) 
 
Test meal: 1027 kcal (86 g fat, 51 g CHO, 8 g protein and vitamin A) 

Subjects with previous myocardial infarction 



   
   Conclusion  



   
   



   
   Results 

 
 
 
 
 
 

 
 

Whey vs other P < 0.05 
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Holmer-Jensen J et al  Nutr Res 2013;33:34-40 
N = 11; obese non-diabetic subjects 



   
   Conclusion  

Holmer-Jensen J et al  Nutr Res 2013;33:34-40 



   
   Lifestyle intervention 

• Dairy proteins as dietary intervention on lipid metabolism:  

 

Bjørnshave A, Hermansen K Rev Diabet Stud. 2014 Summer;11(2):153-66 



   
   Whey protein and TG – a meta-analysis 

Zhang JW et al Eur J Clin Nutr 2016;70:879-885 

a. RCT of whey protein or derivates; b. Treatment > 4 weeks;  c. A control or a comparison group 



   
   Whey protein and TG – a meta-analysis 

Eur J Clin Nutr 2016.70;879-885 



   
   Agenda 

• Dairy products and weight 
• Dairy products and triglycerides 
• Dairy products and blood pressure 
• Dairy products, blood glucose and risk of type 2 diabetes 



   
   

Dose-response relationship (pr increment of 200g/d) between 
total dairy intake and hypertension (meta-analysis) 

 

                               Soedamah-Muthu SS et al Hypertension. 2012 Nov;60(5):1131-7  



   
   Conclusion  

• Total dairy, low-fat dairy and milk may contribute to the 
prevention of hypertension. 
 

• Intervention studies are needed to confirm this! 

Soedamah-Muthu SS et al Hypertension. 2012 Nov;60(5):1131-7.  



   
   Whey protein, blood pressure and endothelial function 

 

Am J Clin Nutr. 2016 Dec;104(6):1534-1544 



   
   Whey protein, blood pressure and endothelial function 

 

FMP: Flow Mediated Dilation (Gold standard for endothelial dysfunction)  Am J Clin Nutr. 2016 Dec;104(6):1534-1544 



   
   Agenda 

• Dairy products and weight 
• Dairy products and triglycerides 
• Dairy products and blood pressure 
• Dairy products, blood glucose and risk of type 2 diabetes 



   
   Dairy products and risk of type 2 diabetes 

 
High fat dairy products Low fat dairy products 

Aune D et al Am J Clin Nutr 2013;98:1066-83 



   
   Youghurt intake and diabetes risk 

 

Gijsbers L et al. Am J Clin Nutr 2016; 103:1111-24. 



   
   

 
Summary: can we combat features of the metabolic syndrome? 

• Dairy products and weight  
- at least in energy restricted or short term trials 

 
• Dairy products and triglycerides 

- in paticular with whey protein 
 

• Dairy products and blood pressure 
- at least low fat dairy, milk and possibly whey protein 

 
• Dairy products, blood glucose and risk of type 2 diabetes 

– in fat reduced dairy products and youghurt 
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   Conclusion 

To know better how to combat metabolic syndrome we need more 
intervention studies e.g. on the impact of: 
 

• Specific dairy products as such and as part of a Healthy diet both with and 
without energy restriction (diurnal blood pressure, insulin sensitivity, low 
grade inflammation). 

• Different dairy fat types (e.g. medium chain saturated fatty acids) on the 
body composition (lean body mass, fat mass) measured with different 
methods (DEXA scan, MR scan). 
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