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 Background

 Supplements versus whole diet and CVD 

 Role of the food matrix in health

 Public health perspective on food versus supplements



“Foodstuffs, the purpose of which is 
to supplement the normal diet and 
which are concentrate sources of 

nutrients or other substances with a 
nutritional or physiological effect, 

alone or in combination, marketed in 
dose form, namely forms such as 

capsules, pastilles, tablets, pills and 
other similar forms, sachets of 

powder, ampoules of liquids, drop 
dispensing bottles, and other similar 

forms of liquids and powders 
designed to be taken in measured 

small unit quantities”

EU Food Supplements Directive
2002/46/EC.







• Older age groups

• Females

• Higher socioeconomic status





http://content.time.com/time/covers/0,16641,19920406,00.html

6 Apr 1992



Antioxidant supplementation and 
CVD – 2000s

-carotene Vitamin E

Vivekananthan et al., 2003 Lancet. 2003 Jun 14;361(9374):2017-23. Use of antioxidant vitamins for the 
prevention of cardiovascular disease: meta-analysis of randomised trials.

No effect of antioxidant supplementation on CVD endpoints







Trial design Dose

Duration of treatment

Initial antioxidant levels

Dietary intake

Extent and distribution of existing atherosclerosis

Antioxidants 
used

Do single antioxidants behave differently out 
with the food matrix e.g. whole fruit and 
vegetables more effective?

Confounding Other lifestyle behaviours, e.g. high intake of 
antioxidants associated with physical activity, 
smoking and social class

Why did clinical trials show no effect of 
antioxidant supplementation?



• “the effect on diseases with long latency

periods of pharmacological doses of

specific micronutrients over a few years

in middle-aged adults is a different

scenario from physiological doses of the

same micronutrients provided as part of

a balanced diet on a lifelong basis,

starting in childhood.”

Supplements and chronic disease –
there is No magic bullet……

Forman D(1), Altman D. Vitamins to prevent cancer: supplementary problems.  Lancet. 2004 

Oct 2-8;364(9441):1193-4.





Primary endpoint - acute MI, stroke or 

death from cardiovascular causes:

Med diet + olive oil: HR 0.70, p=0.009

Med diet + nuts: HR 0.70, p=0.02

Secondary endpoint - total mortality:

Med diet + olive oil: HR 0.81, p=0.11

Med diet + nuts: HR 0.95, p=0.68

PREDIMED Study (n = 7447)

Estruch R et al. N Engl J Med 2018

Salas-Salvadó J et al. N Engl J Med 2011

Main finding: Med Diet reduces CVD and diabetes in 
those at high risk of CVD







Nutrients Foods

Whole diet Food groups

Health



The matrix 
hypothesis



The health effects of dairy foods are a 

function of the interaction between the 

physical structure of the food and the 

nutrient and bioactive constituents 

within it meaning that the whole is 

greater than the sum of the parts



Milk & dairy more than just calcium:

▪ High quality protein

▪ Bioactive peptides

▪ 400 different fatty acids

▪ Lactose

▪ > 8 Vitamins

▪ > 5 Minerals

▪ Fermented products with unique composition
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PLUS
- Variations in physical structure 

– e.g. liquid, gel, solid……



Dairy food
A constituent 

of dairy –
calcium, vit D, 

fat

Vs



Weight 
management





 100 healthy overweight/obese pre-menopausal 
women

 Randomised, 8 weeks, calorie-deficit diets:

▪ Control diet – 500 kcal/d deficit

▪ Calcium supplemented diet – 800 mg/d + 500kcal/d 

deficit

▪ Milk diet – 3 servings/d + 500 Kcal/d deficit

▪ Soy milk – 3 servings calcium fortified soy milk + 500 

kcal/d deficit



 Weight reductions after 8 weeks:
 No significant differences in changes in body weight 

and BMI between the soy milk or Ca suppl & control.
 Reductions in weight and BMI were significantly 

greater in the milk group compared to controls.

 Greatest changes were seen in high dairy group - % 
weight loss in milk group was significantly greater 
than in soy milk group and controls.

Control Soy milk Ca supplement Milk diet

2.87  1.55 kg  
(3.8%)

3.46  1.28 Kg 
(4.3%)

(0.59 kg)

3.89  2.40 kg 
(4.8%)

(1.02 kg)

4.43 1.93 kg 
(5.8%)

(1.56 kg)*



Bone health





 Cheese group – significantly higher percentage change in 

cortical thickness of tibia than placebo or calcium or calcium + 

vitamin D group.

 Also higher whole-body bone mineral density than placebo 

when compliance >50%.

 Cheese more beneficial for bone mass accrual than the use of Ca 

supplement.

Cheese
Ca 

supplement
Ca + D 

supplement
Placebo



Am J Clin Nutr 2007; 86:781-9



Dairy group

Ca 
supplement

Control

Am J Clin Nutr 2007; 86:781-9. 

n=101 postmenopausal women

12 months
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Am J Clin Nutr 2007; 86:781-9. 
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Am J Clin Nutr 2007; 86:781-9. 







 Women, n=10, 69 years old

 Acute crossover study –

▪ serum ionised and total Ca measured @ 0, 1, 2, 4 & 6hrs

 Relative to the supplement – elevation in ionised and total Ca 
were delayed after supplement + meal & smaller after the dairy 
product meal.

 “This difference might explain the difference between the 
cardiovascular effects of Ca supplements and those of dietary 
Ca.” 

Ca 
supplement 

500mg

Ca 
supplement 

+ meal

Ca fortified 
juice

Dairy 
product 

meal
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Karkkainen et al. Am J Clin Nutr 1997;65:1726-30

Talbot et al. Osteoporosis Int 1999;10:137-42.



PROS

 Correction of nutrient 

deficiencies

 Prevention of deficiencies –
supplemental vitamin D in 

wintertime

 May be specific benefits for 

specific groups of people –
personalised nutrition

 Placebo effect

CONS

 Excessive intakes

 Safety/contamination etc

 Medication interactions

 Lack of efficacy chronic 

disease prevention

 Cost

 Widening health 

inequalities



 Foods and whole dietary patterns have 
beneficial effects on health that aren’t seen 
with supplements. 

 Supplements cannot mimic the effects of the 
food matrix 

 Supplements do have a role to play in 
correcting deficiencies and optimising 
nutritional status in specific circumstances, e.g. 
prevention of neural tube defects




