
Data types: Intervention and Epidemiology – 
data to support nutrient reference values 



Data from epidemiology and intervention? 

Data from epidemiology are used to document a 
relationship between a food or food constituent and a 
disease or disease risk - an observational approach! 



Since Hippokrates medicine and nutrition was based on the 
concept of empeira 
 
According to Empirics, πειρα (trial, attempt, experience), which 
cognitively precedes empeira, can be threefold: 
 
1. Casual (as one finds a remedy by chance) 
2. Intentional (as one applies a herb to a wound hoping it might 

help) 
3. Imitative (as one applies a herb to a wound knowing that it has 

helped in similar circumstances) 
 

Empeira is at least the sum of  
 
 the entire pool of observation 
 the ability to reason from similarity 
  



Nutrition and health – cross talk between observation, 
experience and natural sciences or empeiria versus scepticism 
 
Observatio (τερεσισ) is a word of ancient Empirics, who called 
teresis whatever they observed to happen in disease (Celsus, 
Galen) 
 
From observation derives memory, from memory experience, and 
from experience the art, as we remember what we have 
observed to happen in conjunction with what, before what, and 
after what; and that, whether always, or most of the times, or 
half of the times, or rarely (Jean de Gorri, 1564). 



Comorbidities of Rickets and tuberculosis were 
frequent in the last centuries. Predominantly after 
World war I 
 
Raw cod liver oil was successfully used in the 
treatment of rickets and tuberculosis since 1770 
 
Sun exposure was also successful as treatment for 
tuberculosis and rickets 
   



„If there is no natural 
sun light one should 
try to replace it by 
artificial light (mercury 
steam lamp). We can 
document that our 
success in cases of 
tuberculosis with the 
UV exposure is as good 
as the frequent 
recommended sun 
exposure in high 
altitude.“. (Konrad 
Biesalski Oskar Helene 
Heim, 1915) 

Empiric observations are sometimes evidence based 



Increased vitamin D 
synthesis or intake improves 
bone formation 
 
and 
 
results in expression of 
cathelicidin an endogenous 
potent antimicrobial peptide 
which promotes mucosal 
defense against infections in 
particular tuberculosis  Cathelicidin known since 1996 

The secret between cod liver oil and sun exposure 



There is good evidence from clinical studies that 
raw cod liver oil (not purified) reduces incidence of 
upper respiratory tract infections in children due to 
increased defensine and cathelicidine expression 
(Canell et al., 2008; Linday et al., 2009; 2010) 
 
Vitamin A and E are essential! Consequently, the 
effect on disease or disease risk is related to a 
compensation of a gap! 
 
 



Data from epidemiology ? 

Essentiel nutrients: Humans need 49 
essential nutrients. If the supply of a single one 
is inadequate, either a specific disease or a non 
specific symptom will develop. 



Data from epidemiology ? 

Essentiel nutrients: Intake of a selected 
nutrient e.g. vitamin E derived from oil and 
other sources correlates with a beneficial effect 
e.g. lower risk of CHD 
 





Data from epidemiology ? 

Essentiel nutrients: High dose Vitamin E should 
consequently protect from CHD 





Data from epidemiology to intervention  

Essentiel nutrients: Despite epidemiological findings 
Vitamin E will not prevent CHD! 
 
Vitamin E is a Biomarker for a food pattern 
 
Normal (100%) dose might be protective in cases of inadequate 
intake 
 



Data from epidemiology to intervention  

Essential nutrients in isolated form can‘t do more 
than close a gap!  
 
If they work the question is not whether that is a 
special effect.  
 
The question is why was there a gap? 



Isolated compounds 
 
 essentiel    Vitamins 
 non-essentiel   Glucosamine 
 
Food related compounds within food 
 
 essentiel    n-3 fatty acids 
 non-essentiel   Polyphenols 
 
Complex food  
 
 Present in the diet  Liver 
 Not systematic present Valerian 

Essential and non-essential nutrients – what is the difference? 

Different approaches are needed to justify the claimed effect 



Demonstration of a causal relationship between a food 
or food constituent and health outcome 

Inadequate intake or moderate deficiency of essential 
compounds results in (non-specific) clinical symptoms:  
 
Diffuse muscular pain: Moderate Vitamin D deficiency  
Respiratory tract infections: Moderate vitamin A deficiency 
Diarrhoe: Moderate zinc deficiency 
 
Compensating inadequate intake improves health 
 
Cause – effect: Increasing intake results in improved health 
But Biomarker to detect moderate deficiency or the related 
symptom do not really exist 
 



Night blindness and non-iron dependant anaemia (B12-
deficiency) were frequent in the last centuries 
 
Treatment of night blindness: raw liver once a month (Galen, 
Papyrus Eber) 
 
Treatment of anaemia: raw liver up to three times a week (TCM, 
Gännslein) 
 
Water soluble injectable liver extract (Campolon 1930): 
successful in cases of anaemia but without effect in cases of night 
blindness due to missing vitamin A 
 
No clear characterisation, controversial data, no RCT. But saved 
life of thousands of people 
 

Empiric experience and observation might be superior over 
a pure natural science approach  





12 men suffering from scorbut divided into 6 groups 
 
All groups a controlled diet 
 
1 ½ l apple-wine 
2 25 drops sulfuric acid 
3 6 table spones vinegar 
4 ½ l sea water 
5 2 oranges one citron 
6 Spice paste and barley water 

 
Group 5 was free of scorbut within 5 days and started to work 
again 

The first clinical trial: James Lind MD 1716-1794 



Data from intervention? 

Non-essentiel nutrients: If they are effective the 
reason is either an „added value“ from food or food 
constituent or an unknown essentiality. 

From observation to knowledge 



Demonstration of a causal relationship between a food 
or food constituent and health outcome 

Inadequate intake or moderate deficiency of non-essential 
compounds may not result in clinical symptoms:  
 
Osteoarthritis: Not glucosamine deficiency 
Coronary heart disease: Not catechine or polyphenol 
deficiency 
Insomnia: Not valerian deficiency 
 
But:  
 
Increasing intake might positively affect signs related to the 
symptoms addressed and contribute to promote or 
maintain health even the basic principle is not known 



Data from intervention? 

To generate a NRV for a food constituent data from 
clinical studies are needed. Marker of a food or food 
constituent with an impact on a disease risk or benefit 
on a physiological function are necessary.  

From observation to knowledge 



"Evidence-based Medicine is the conscientious, explicit and 
judicious use of current best evidence in making decisions 
about the care of individual patients“ (Sackett et al., 1996) 
 
Evidence based nutrition? 

Post-positivism approach: Evidence based medicine 
 



Strategic use of the evidence base and markers to 
explore causality 

Enhanced 
function 

Reduced risk 
of disease 

Markers of 
exposure 
to food 
component 

Consumption 
of food   
or food 
component 

Markers of 
intermediate 

endpoint 

Early mechanistic 
events: Markers of  
biological responses 
and target functions 

Enhanced function 
claim 

Reduced risk of 
disease claim 



Strategic use of the evidence base and markers to 
explore causality 

Enhanced 
function 

Reduced risk 
of disease 

Markers of 
exposure 
to food 
component 

Consumption 
of food   
or food 
component 

Markers of 
intermediate 

endpoint 

Early mechanistic 
events: Markers of  
biological responses 
and target functions 

Enhanced function 
claim 

Reduced risk of 
disease claim 

Specifikation ?? 

Questionable 



IV. The Future of Nutritional Research 

There is a need to address alternative 
methodologies for the assessment of health 
effects, where appropriate targeted to 
individual physiological mechanisms. 
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There is a need to propose criteria for the 
identification of pertinent data and 
identify methodologies available to 
adress the totality of this evidence 
according to the strength of the various 
study designs and results (as is applied to 
the assessment for diet-health 
relationships as the basis for public 
health recommendations). 

26th. HCC 



What is the process and what are the requirements to 
develop research methodologies that are able to 
demonstrate beneficial health effects on bodily functions in 
normal healthy populations? 

 
-How to define and measure health? 
 

-How healthy is the target population? 
 

- How to demonstrate beneficial physiological 
effects in persons who are healthy? 

26th. HCC 
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Quelle: Robert Koch - Institut 1999 

„Adequate“ nutrition might reduce cancer incidence! 



Bioactive compounds in tomatoes 



Giovannucci et al., Int J Cancer 2007 

Relation of incident and fatal prostate cancer: High tomato sauce associated with 
decreased risk – all others associated with increased risk! 



Giovannucci et al., Int J Cancer 2007 

Relation of high grade and low grade prostate cancer: Tomato sauce inversly 
related to low grade. High calcium associated with increased risk for high grade 
prostate cancer! 



Edinger and Koff, 2006 

Tomato paste reduces PSA in men with benign prostate hyperplasia 



RCT: 6 month intervention with 15mg lycopene signifcant increases cellular lycopene 
and decreases PSA in healthy men with prostate hyperplasia 

J. Nutr. 138; 2008 



Benign prostate hyperplasia – lycopene significantly reduces prostate enlargement 
compared to placebo documented via trans rectal ultrasonography (TRUS) 
 
Beneficial effect in a healthy population! 

J. Nutr. 138; 2008 



 
Data to support NRV 

 
  

Amount of a food related or calculated on the basis of a 
food constituent, e.g. mg Lycopene equivalent to g 
tomatoes or vice versa. 
 
Intervention: effective dose of a constituent 
 
Epidemiology: effective dose within a food 



Data from intervention - NRV? 

Contains 15mg lycopene equivalent to 300g tomatoes or two 
servings/day tomatoe paste? 
 
Can we indeed reduce a food to a constituent – present in 
concentrations usually achieved via eating that food - to claim 
an effect of the food? 
 
 



NRV of non- essential nutrients 

Non-essentiel nutrients: If they are effective the reason is 
an „added value“ or an unknown essentiality. 
 
The amount supplied within the highest Quintile of serving or 
total intake can be taken as the upper level of a physiological 
range. 
 
In case of a normal distribution the 97.5% level might be taken 
as the NRV  
 



NRV of non-essential nutrients? 

 
Food might be chracterised by concentration of one or more 
food components and vice versa. 
 
e.g. concentration of polyphenols, isoflavones, sugar, 
carotenoids etc. 
 
But that does not necessarily mean that these components 
exert an (concentration dependant) effect in vivo 



NRV – food based bioactives 

Bioactives have been explored on the basis of either 
empirical observation or epidemiological results – all 
together they are related to a food matrix.  
 
As long as the claimed effect is within the physiological 
range it makes sense to relate the bioactives to the food. 
 
Beside labelling single compounds with a proven effect 
group indicators may be used: 
 
ORAC:       total antioxidant capacity 
Folin-Ciocalteau-assay: polyphenols 
 
Both tests are only valid for food not for plasma! 
 



Consensus conference Food Quality 2012 

… the presence of high amounts of a phytochemical in 
the diet does not necessarily translate into an 
observable biological activity, even though such 
activities may have been previously observed in the test 
tube or model animals.  



There is a need to translate the impact of 
nutrition on health and wellness (e.g., cognitive 
performance, inflammatory processes, 
cardiovascular disease risk, etc.) into a 
framework of biomarkers and physiological 
responses sufficient to quantify and 
substantiate these relationships for the 
maintenance of a beneficial bodily function. 
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To understand the impact of 
non-essential bioactives, 
and to define a healthy diet 
based on essential and non-
essential constituents an 
evidence based nutrition 
framework should be 
defined. 
 
 
Request for reprint: 
 
biesal@uni-hohenheim.de  



www.hiddenhunger.uni-hohenheim.de 

Stuttgart, March 6 – 9 2013 
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