
Slide 1

Calcium, Dairy Products and Weight 
Management

Arne Astrup
Head, professor, MD, DMSc



Ischaemic heart disease

Stroke

Diabetes

Colon cancer

Prostate cancer

Bladder cancer

Decreased risk               Increased risk
from milk consumption

Is there evidence of benefit from dairy foods?How does eating dairy products 
impact health in the long run?
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Observational studies: 

Is the inverse association between dairy 
intake and body fatness explained by:

Dairy = protein + calcium ?



Effect of habitual calcium intake on body weight and 
composition
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Potential risk factors 
and adult overweight/obesity: 

the Quebec Family Study
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High alcohol intake Non-consumption of vitamins
High lipid intake Absence of vigorous physical activity
Low calcium intake High restraint behavior
Short sleep duration

Chaput JP et al. Obesity (2008).Adjusted for age and sex.



Possible role of (dairy) protein

• Protein induces a higher degree of satiety 
per kcal than CHO or fat

• Protein is more thermogenic than CHO and 
fat 

• Smaller decrease in FFM after weight loss 
in response to a high protein diet

• Several investigations indicate a role of 
protein in weight loss and weight 
maintenance (Baba 1999, Skov 1999, 
Mikkelsen 2000, Due 2004, Westerterp-
Plantenga 2004)
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Positive Energy Balance
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Is protein the major component 
in dairy responsible for effect on 

energy balance ?



Proposed Hierarchy of Satiety
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Need hypothesis-driven studies to determine differences



or

Can more protein improve weight loss ?



Weight loss and fat loss

A randomized 6 month trial on
two fat-reduced diets: 
High CHO versus high protein

Skov et al. Int. J. Obes 1999;23:528-536



Completers at Week 26

Larsen TM et al      NEJM 2010

10.3 kg



www.diogenes-eu.org

Spontaneous change in prevalence of 
overweight/obesity in household children



The role of milk (protein+calcium) on 
appetite, caloric intake and thermogenesis





Effects of protein or calcium ?









Effects on Blood Pressure



The role of calcium in body weight 



I suspect she 
drinks milk



Evidence from a randomised trial



Women with a low daily calcium intake (<1200mg) at baseline who 
were randomized to supplements were:

•11% less likely to experience small weight gains (1-3 kg)

•11% less likely to gain more moderate amounts of weight (>3kg)



Reduced digestibility of fat



Reduced digestibility of fat



Study I

Study I



 Measurementof energy expenditure: 
Respiration chamber



Methods: Fecal fat collection



Excretion of fat (% of intake)
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Possible role of calcium: fat 
absorption

Calcium intake 

Calcium concentration in intestine

Insoluble fatty acid soaps

Absorption of fat from gut



Fat absorption

 Increased dairy calcium intake is associatedwith 
increased faecal fat excretion. 

 This has been found in both animal and human studies.

 Hypothesis: Impaired fat absorption might be 
seen as a diminished postprandial triglycerid 
response in humans

Lorenzen JK, Astrup A.   Am. J. Clin. Nutr. (2007)



Does dairy calcium reduce 
postprandial lipidemia ?

Diet 1 (LC):    calcium: 20 mg/MJ, dairy protein 
Diet 2 (MC):   calcium: 110mg/MJ, dairy protein 
Diet 3 (HC):    calcium: 200mg/MJ, dairy protein 
Diet 4 (Supp): calcium: 200mg/MJ (supplement), dairy 

protein

Fat:   39E%
Protein: 15E%
Charbohydrate: 46E%

Lorenzen JK, Astrup A.   Am. J. Clin. Nutr. (2007)
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Chylomicron triglycerides
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Change in chylomicron-TG
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Effect of calcium from low-fat dairy beverages on faecal fat 
excretion in moderately overweight women and men 

– a cross-over study
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Sponsored by BBC, UK

Bendsen et al   Int J Obes 2008;32:1816–24.
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BBC study 

 Thus 20% more energy is excreted in feces on the 
high calcium diet than on the low calcium diet.

 Twice as much fat is excreted in feces on the high 
calcium diet compared to the low calcium diet.

 The difference in fat excretion (~6g/day) on the high 
(2000 mg/day) versus low (500 mg/day) calcium diet 
corresponds to a weight loss of approximately 2.5 kg 
over one year. 

 An increase in calcium intake of 1500 mg/day, 
corresponding to the difference between the two diet 
types in calcium content, can be obtained by 
substituting 500 kcal of the habitual diet with a 
combination of certain low fat dairy products.

Bendsen et al   Int J Obes 2008;32:1816–24.
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Aim:

to examine the effect of calcium from dairy products or 
supplements on faecal fat excretion. 

Study IV



Department of Human Nutrition

Design

All randomised and quasi-randomised controlled 
studies were considered eligible if they:

-enrolled healthy subjects, whether adult, adolescent or 
children more than 6 years of age

-examined the effect of intake of calcium from dairy 
products or dietary supplements

-reported changes in faecal fat – either as total fat or as 
fatty acids. 

13 studies were deemed eligible. Two of these studies 
could be handled as having a factorial design, resulting 
in a final total of 15 sub-studies included in the meta-
analyses. 
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Corresponded to an increase in excretion of faecal fat of 2.0 g/day
(95% CI: 1.3 to 2.7 g/day) (i.e., a 37% increase). 



Department of Human Nutrition

A increase in dairy calcium of ~1200 mg/day produced an 
increase in faecal fat excretion of 5.2 g/day
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Effects

Department of Human Nutrition

Effect of high vs low dairy on weight loss 
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Effect of high vs low dairy on fat loss
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Effect of high vs low dairy on fat free mass  



Supplementation with dairy 

Department of Human Nutrition



Conclusions
• Dairy (low-fat) products have beneficial effects on energy balance 
for prevention and treatment of obesity

• Protein exerts a high satiating and thermogenic effect

• Calcium binds dietary fat in GI tract AND this malabsorption 
contributes to

• A negative energy balance

• A reduced postprandial lipidemia

• A reduction in LDL-cholesterol while

• maintaining a high HDL-cholesterol

• A low calcium intake may trigger hunger and impair weight loss 
during energy restricted diets.
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