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A healthy nutrition for all is one of the most
pressing topics in the 21st century

Energy intake is too high 
in most of the countries

… leading to an overweight
and obese society!

Yet micronutrient intake 
is not according to 
recommendations

NCDs dominate the 
global pattern of 

mortality 



Challenges and adverse developments 
might be ahead 

Unless effective population-level interventions to 
reduce obesity are developed, the steady rise in 
life expectancy observed in the modern era may
come to an end and the youth of today may live 
less healthy and possibly even shorter lives than

their parents (NEJM 2005)



Potential 
consequences

lifestyle, nutrition, 
stress and other

factors in the last 
decades?

Source: www.pnas.org/cgi/doi/10.1073/pnas.1518393112

…and the rise in life expectancy may come
to an end

US white



• More than 40% of nutrition 
related diseases take place 
before the age of 70. 

• Up to 80% of heart disease, 
stroke and diabetes type 2 
deaths are preventable. 

• Approximately one third of 
cancers can be prevented.

Source: www.who.int/gho/ncd/en/index.html

WHO proposes to act and UN declared the
decade of Action on Nutrition 



Health consequences of insufficient status is
the challenge in today’s societies
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Vitamin D comes from different sources

25(OH)D serum level is the relevant
indicator of Vitamin D status (IOM 1997)
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Vitamin D: the inadequate status impacts a number
body functions

Classical role of vitamin D: bone health

• Improves bone mineral density through calcium 
absorption and deposition

• Necessary to prevent rickets & osteomalacia

Emerging health benefits of vitamin D 

• Muscle  - Reduces risk of falling by  
improving muscle strength 

• Immunity - Strengthens the immune system 
- Reduces risk of multiple sclerosis 

and diabetes type 
• Cardiovascular  - Lowers blood pressure
• Cancer - Inhibits cell proliferation

osteoporotic

normal



Systematic review of vitamin D status in populations
worldwide
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A higher hip bone density depends on the 
25(OH)D plasma levels* 

Younger adults (ages 20 to 49)
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Older adults (age ≥50)
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Bone mass density (BMD) increases with higher 25(OH)D plasma    
level in younger and in older adults of different ethnicities

Optimal Optimal

Adjustments: sex, age, BMI, smoking, daily calcium intake, and estrogen use

Bischoff-Ferrari HA, Stähelin HB, et al. Am J Med 2004

*in 13‘432 individuals in population-based NHANES III study
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Intake of vitamin D and achieved 25(OH)D 
plasma level, a clear dose-relationship

Bischoff-Ferrari, 2009 Osteoporos Int

 Optimal 25(OH)D range 
between 75 -110 nmol/L

 These levels can be best 
obtained with oral doses 
in the range of 700 IU –
1000 IU

 Benefit is clearly dose 
dependent 

Conclusion

Optimal 25(OH)D
plasma level

RCTs with vitamin D less than 10‘000 IU per day and duration of at least 4 weeks

RCTs analyzed 



One in three women and one in 
five men over the age of 50 years 
will sustain an osteoporotic 
fracture

Osteoporotic fractures accounts 
for more days spent in hospital 
than many other diseases, 
including diabetes, myocardial 
infarction and breast cancer.



Germany: Health care cost impact of low 
vitamin D status 

Net socio-economic benefit ranges from* :                                          585 mio €
Including medical and therapeutic costs for prevention,      
treatment and supplementation costs vitamin D
up to 778 mio €
Including societal perspective, e.g. family care, reha costs

14 Hip and vertebral fractures have the most „cost-intense“ medical
implications
• Number of people at risk for osteoporosis: 8-10 mio (2010)*
• Number of hip and vertebral fractures p.a.: 150.000*

Optimized vitamin-D status reduces number of fractures by 20 %
• Reduction of  5.478 hip fractures and 18.420 less vertebral fractures 

(in osteoporosis-diagnosed population)

Source: *   Sproll 2011

Costs of vit D supplementation for women > 55 with low vit D status: 180 -200 mio EUR



Diet
+1µg /100g  fluid milk + 

20µg/100g) spreads

Diet

Source: THL, Helsinki, 2009

Finland acted and implemented mandatory 
food fortification, other countries follow

Vitamin D µg 

Simulation of Vitamin D intake via the different carriers

Finland may act as a role model for a successful
implementation of food fortification with vitamin D3 
and the population at the optimal level of 75 nmol/L 



Vitamin E status by country and region 

13% in deficient range
66% in insufficient range
21% in desired range

Szabolcs Péter, Angelika Friedel, 
Franz F. Roos, Adrian Wyss, Manfred 
Eggersdorfer, Kristina Hoffmann, 
Peter Weber:

A systematic review of global alpha-
tocopherol status as assessed by 
nutritional intake levels and blood 
serum concentrations

International Journal for Vitamin and 
Nutrition Research 
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We engage for vitamin E reference values to be 
used in the nutrition and medical community 

ESSENTIALITY                    HEALTH BENEFITS

SERUM CC. ≤12 µmol/L 13-29 µmol/L 30-44 µmol/L ≥45 µmol/L

VIT. E STATUS Overt deficiency Inadequacy Adequacy Therapeutic benefits

HEALTH IMPACT
Haemolysis

Neurological
symptoms
Miscarriage

Increased NCD risk
Increased mortality

Decreased NCD risk

Immune health
Eye health
CV health

Liver health
Cogn. function
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Example Vitamin C: deficiency is common – also 
in the Western world

Lykkesfeldt, Poulsen, Brit. J. Nutr. (2010)

> 108 have chronic Vitamin C deficiency
No one knows the consequences…



Observational studies report positive health effects
associated with elevated vitamin C plasma levels



Vitamin C – reduces duration, incidence and 
severity of colds

*Hemilä H., Chalker E.: Cochrane Database Syst Rev. 2013 

Taking regularly 
≥ 200 mg/d Vitamin C

Meta-analysis*

*
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Duration of common cold - Vitamin C

w/o Vitamin C suppl. Adults >200 mg

Children >200 mg Children 1 - 2 g Vit C

days

~1 
day 
less

~1¼ 
day 
less

~12/3
day 
less

** **
Regular 
supplementation with 
Vitamin C reduces the 
duration of colds in 
adults* and in children** 

*(17 trials, 8%; p=0.0002)
**(14 trials, 14% / 18%; p<0.0001)

No drug has a similiar
benefit like vitamin C



Advocate for optimum intake of vitamin C of 200 mg/day 
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Frei B. et al. 2012

Near-
saturation 

plateau plasma
vitamin C, 

200 mg

200 mg

Plasma

Based on the evidence from 
human metabolic, pharmaco-
kinetic, and observational 
studies and RCTs, we 
conclude:

200 mg per day is the 
optimum dietary intake of 
vitamin C 

to maximize the potential 
health benefits with the least 
risk of inadequacy or adverse 
health effects.

Source: http://www.cdc.gov/nutritionreport/pdf/Nutrition_
Book_complete508_final.pdf 

http://www.cdc.gov/nutritionreport/pdf/Nutrition_


Omega-3s affect several functions/structures

Taken from Mozaffarian et al. 2011 J Am Coll Cardiol 58:2047



Omega-3 status is low in most countries

Source: Progress in Lipid Research http://authors.elsevier.com/sd/article/S0163782715300333

We face 2 deaths per minute (> 1.000.000 per year) due to low omega-3 status

http://authors.elsevier.com/sd/article/S0163782715300333


Source Atherosclerosis Supplements 14 (2013) 243-251

Omega-3s are a major contributor to reduce CVD risk



Total health care cost savings related to CVD in 
the EU would be €12.9 billion per year …

25

… by supplementation with 1000 mg omega-3/day and person

Source: Frost & Sullivan 2016

1 in 5 men above 55 years will experience a CVD event within 5 years



Not meeting RDA: 15 of 27 Micronutrients
Exceeding UL: Sodium

3-day food diaries; “Food Processor” (USDA National Nutrient Database)

How to close micronutrient gaps?



Not meeting RDA: 3 of 27 Micronutrients (Vitamin D, Ca, K)
Not exceeding UL of any Micronutrient (except Sodium)

Effective
Safe

3-day food diaries; “Food Processor” (USDA National Nutrient Database)

Supplements close most dietary micronutrient gaps 

Mg
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• Media reports are often negative and challenging
concerning the role of vitamins for health and
well-being

• We need updated recommendations for nutrients
(WHO, CODEX,…)

• We lack European harmonization

• We need more funding for nutrition science and
the role of micronutrients

• Dietary risk are the key factor for mortality; we
miss data

Challenges in micronutrients
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We initiated an experiment: mapping vitamin and 
omega status connected to phenotype 

Food intake/ 
nutrition 
markers

Health 
status

Health 
outcomes

Assessment of vitamin status in low versus
high socio-economic groups of the North-
Netherlands LifeLines population and explore
the phenotype of marginal/subclinical micro-
nutrient deficiency

Cohort with >160000 people
-Grandparents
-Parents
-Children

.. an opportunity for generating data on vitamin status and health
outcomes to understand underlying cause to define actions



A healthy nutrition and reduction of health 
care costs is a realistic objective:  

• A healthy diet including food fortification and use of supplements 
providing all nutrients is more influential than genetic factors to 
decrease morbidity, to support quality of life and healthy ageing

• Successful examples demonstrate that people understand the 
importance of eating healthfully, the realization requires support 
and education

• In communities where integrated programs have taken place -
dramatic improvements in quality of life, healthier life and lower 
health care costs are reported

• Let’s act now and bring relevant stakeholders together to 
develop and implement programs for healthy nutritional 
solutions to provide all essential nutrients and improve quality of 
life – solutions are available.



Good Nutrition: Perspectives for the 21st century

“Good Nutrition: Perspectives for the 21st
Century” is a work of advocacy, whose prime
objective is to call readers to action, to outline
what action needs to be taken, and how this
should be done, to achieve tangible outcomes and
impact.

The publication draws on the input of globally
recognized experts and presents their insights in a
clear and accessible way. The book is a ‘one-stop
information source’, paving the way for further
science-led publications on this topic.

“Good Nutrition: Perspectives for the 21st
Century” aims to reach the agenda of
policymakers, donors, academics, private sector
organizations and civil society, as well as of
organizations dedicated to the nutrition space.

http://www.nutri-facts.org/en_US/news/Good-Nutrition-Perspectives-for-the-21st-Century.html

http://www.nutri-facts.org/en_US/news/Good-Nutrition-Perspectives-for-the-21st-Century.html


Who has health has hope,
who has hope has everything

Please visit: www.vitaminsinmotion.com

Thank you!
manfred.eggersdorfer@dsm.com

@eggersdorferm

http://www.vitaminsinmotion.com/
mailto:manfred.eggersdorfer@dsm.com
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