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 Earliest nutrition research focused on the 
role of individual nutrients in relation to 
maintenance of health and prevention of 
disease – termed a ‘reductionist’ approach

 Responsible for many of the major 
advances in nutrition science, e.g:

 eradication of vitamin deficiencies 

 discovery of the role of folic acid in closure of 
the neural tube 

 establishing RDAs/DRVs

Early nutrition research



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

6 April 1992



Antioxidant supplementation and CVD –
ten years on…..

-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; unmeasured confounding

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.



 Possible limitations:

▪ Discrepancy between observational and clinical 
trials

▪ Public association of a food with only one nutrient

Fardet & Rock, Adv Nutr 2014;5:430-446

e.g:
Milk + calcium

Oranges + vitamin C
Cheese + saturated fat



 Possible limitations:

▪ Discrepancy between observational and clinical 
trials

▪ Public association of a food with only one nutrient

▪ Oversimplification of nutrition – leading to 
classification of some foods as ‘super foods’ 
because of one piece of information about its 
nutrient content and some foods demonised for the 
same reason

Fardet & Rock, Adv Nutr 2014;5:430-446
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 Earliest nutrition research focused on a 
reductionist approach…….

 More recently, approaches that seek to 
understand the unique features of 
foods, food groups and whole dietary 
patterns have emerged as a 
complementary approach to advancing 
nutrition science - a more holistic 
stance 

Recent nutrition research



Holistic approaches 

acknowledge that:



Nutrients

Physical 
form and 
structure

Food 
Matrix

Foods consist of a large 
number of nutrients that are 

contained in a complex 
physical structure. 

The nature of the food 
structure and the nutrients 

therein (i.e., the food matrix) 
will determine the nutrient 
digestion and absorption, 

thereby altering the overall 
nutritional and health 
properties of the food. 

Bioavailabilty

Health



The food matrix – affects nutrient 
bioavailability 

Carotenoids in carrots - present in either crystalline form or 
bound to proteins, within chromoplasts - disruption of the 
cell wall is needed to release them. 

Bioavailability (the fraction of the ingested nutrient that is 
available for absorption and for metabolic processes) of 
carotenoids in carrots prepared in a number of different 
ways:

Form of carrots Total carotenoids
recovered

Raw, bitesize chunks 3%

Cooked, bitesize chunks 6%

Pulped, raw 21%

Pulped, cooked with rapeseed oil 39%

Hedren E, Diaz V, Svanberg U. Eur J Clin Nutr 2002;56:425-430



Nuts are an energy dense food

So incorporating them into the diet is 
likely to be associated with weight 
gain?

Observational and RCTs consistently 
demonstrate that nut consumption is not 
associated with weight gain…..why?



Digestibility of fat from whole nuts may be lower than that for other foods:

• Estimated energy content almonds  170 kcal/ 28g serving .

• The energy content of almonds in the human diet was found 
to be 129 kcal/ 28g serving.

• The Atwater factors, when applied to almonds, resulted in a 
32% overestimation of their measured energy content.

Am J Clin Nutr 2012;96:296-301



The dairy matrix



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.



 Thorning table

Thorning et al; 2017, Am J Clin Nutr. 
Whole dairy matrix or single nutrients in assessment of health effects: current 

evidence and knowledge gaps



Milk

Fat

Protein

Cheese
Bacterial 
cultures

Ripening/aging

Fat

Protein

Yogurt

Bacterial 
cultures

Fat

Sugar



Milk

Fat

Protein

Cheese
Bacterial 
cultures

Ripening/aging

Fat

Protein

Yogurt

Bacterial 
cultures

Fat

Sugar

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





 N=195 healthy girls, habitual calcium <900mg/d

 Cheese group – significantly higher percentage change in 
cortical thickness of tibia than placebo or calcium or calcium + 
vitamin D group.

 Cheese 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



Dairy group

Ca 

supplement

Control

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

Dairy group – after 12 months  -
favourable changes in biochemical 

indexes of bone remodelling, 
calciotrophic hormones and in pelvis, 
total spine and total-body BMD were 

observed.

No favourable changes in either 
biochemical indexes or BMD in the Ca 

supplement group.



“…..it has been suggested that the effect of 
dairy products on bone health may be 

greater than can be accounted for  by any 
single constituent and that milk 

ingredients as a whole may be more 
effective than the sum of their individuals 

parts.”





 Foods are complex mixtures of nutrients sitting within 
unique physical structures. 

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

 Giving individual nutrients as supplements cannot mimic 
the effects of the food matrix.

 We also cannot assume that taking a nutrient out of one
food matrix and putting it into another food matrix will 
result in the same health effects.

 Consider all types of evidence when formulating dietary 
guidelines - not considering food matrix effects could 
result in reduced intake of foods that are important for 
preventing disease and improving health.




