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Dear Minister,

On 26 January 2006 your predecessor asked the Health Council of the Netherlands for 
advice as part of the government’s review of current policy on micronutrients. I am pleased 
to present the final advisory report on these nutrients. The Health Council submitted 
advisory reports on folic acid, vitamins A and D and iodine last year. 

A committee of experts was set up to investigate the intake and status of the other micronu-
trients and assess the implications for policy, taking account of the previous advisory 
reports and new European regulations, in order to provide you with advice on achieving 
adequate micronutrient intake. Two of the Health Council’s standing committees, the Stand-
ing Committee on Medicine and the Standing Committee on Nutrition, have reviewed the 
findings. 

The committee concludes that a good and varied diet is in principle sufficient to provide 
enough micronutrients to the general healthy population and to exclude the risk of exces-
sively high intake. Measures such as supplementation advice and fortification need to pro-
duce health benefits; for that reason only certain groups at risk require additional supplies of 
some micronutrients in addition to a varied diet. These include in particular folic acid for 
women around the time of conception, vitamin D for young children, people who have dark 
skin or who do not go outdoors enough, women who are pregnant or breastfeeding, women 
who wear a veil, women aged 50 and over and men aged 70 and over, vitamin K for infants, 
and finally vitamin B12 for vegans.
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Furthermore, the committee draws your attention to the lack of a monitoring system for for-
tified foods. In the light of European legislation on voluntary fortification, a system of this 
kind is essential so that the intake of micronutrients can be properly monitored.

It is not yet clear whether this is the final word on micronutrient intake in the Netherlands 
for the time being. Too little is still known about micronutrient intake among people of 
Turkish, Moroccan or Surinamese origin and on the intake of these substances by people 
with a low energy intake, particularly elderly people. It has also not been established 
whether low iron status among women of childbearing age (whether or not they are preg-
nant) has adverse health effects. Further research is needed to clarify the situation with 
regard to these specific groups.

I fully support the committee’s conclusions.

Yours sincerely,
(signed)
Professor D. Kromhout
Vice-President
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A brief outline of the advisory report

This advisory report considers how an adequate intake of vitamins and minerals, 
known as micronutrients, by the general healthy Dutch population can be achieved. 
The earlier advisory reports on folic acid, vitamins A and D and iodine are taken into 
account.

A varied diet is the starting point for an adequate intake of micronutrients

A varied diet is the starting point for realising an adequate intake of micronutrients. 
This is true for the general, healthy population. The Committee on Micronutrients is 
of the opinion that measures such as supplementation advice and fortification are 
desirable only if they are beneficial to health. From this standpoint, only certain 
groups at risk need additional supplies of some vitamins or minerals, in particular: 
vitamin K for infants, folic acid for women around the time of conception, vitamin D 
for young children, people who have dark skin or who do not go outdoors enough, 
women who are pregnant or breastfeeding, women who wear a veil, women aged 50 
and over and men aged 70 and over, and finally vitamin B12 for vegans. 

It is essential that excessively high intake is prevented

In order to prevent excessively high intake, people who want to take supplements or 
consume fortified foods should be advised that their intake from these sources 
should not exceed the level of the recommended dietary allowance per day of the 
micronutrient(s) in question in addition to the micronutrients they obtain from food. 
Intake above the recommended dietary allowance does not provide any additional 
health benefits; in fact, long-term intake above the safe upper level of intake can be 
damaging to health. In this context the committee recommends an ongoing evalua-
tion of micronutrient intake. To this end it is essential that a monitoring system be set 
up to track the composition and consumption of fortified foods.

Other measures that should be given priority

The committee considers that not enough is known about the micronutrient intake of 
people of Turkish, Moroccan or Surinamese origin. Investigating this should be a 
high priority. The same applies to research into any harmful effects on health of low 
iron status among teenage girls and women of childbearing age, irrespective of 
whether they are pregnant.
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Summary

The background to this advisory report

Regulations and research undergo rapid development

European legislation, regulations and research in the field of vitamins, minerals 
and trace elements, known as micronutrients, undergo rapid development. That is 
why the Minister for Health, Welfare and Sport has asked the Health Council of 
the Netherlands for advice in connection with a review of policy in this area. 

The aim of the policy is to ensure that as many people as possible consume 
adequate quantities of micronutrients, while, at the same time, minimising the 
risk that people exceed the safe upper level of intake.

In this final advisory report, the specially constituted committee (the Micro-
nutrients Committee) presents advice on what is needed for the general, healthy 
population. The committee takes its earlier advisory reports on vitamins A and 
D, folic acid and iodine into account. The micronutrient intake of people with 
medical problems is not covered by this advisory report.
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What micronutrients is the daily diet short of, or are supplied in 
excess?

Some population groups may not obtain adequate quantities of certain 
micronutrients, although the consequences of this for health are often 
unclear.

The daily diet of most children and adults of Dutch origin supplies enough thia-
min, riboflavin, vitamins B6 and C, phosphorous, potassium, magnesium, copper 
and zinc. 

Much less is known about the micronutrient intake of women who are preg-
nant or breastfeeding, people of non-Western origin, individuals with a low 
energy intake or with an unusual dietary pattern. However, there are indications 
that:
• the riboflavin and calcium intake of people of Turkish, Moroccan or Suri-

namese background may be too low, 
• the vitamin B12 status* of 12 to 25 per cent of elderly people is too low, 
• the iron status of 20 per cent of children of asylum-seekers, approximately 35 

per cent of women of childbearing age and almost 50 per cent of pregnant 
women is too low, and

• the vitamin E and selenium intake of young children may be too low. 

It is unclear whether excessively low intake or status are associated with adverse 
effects on health. A low status is not the same as a deficiency of vitamins, mine-
rals or trace elements, which needs to be treated. 

There is also a small group of the population who are at risk of having a 
micronutrient intake above the safe upper level of intake as a result of taking sup-
plements. These levels of intake can have adverse effects on health.

* For example, the concentration of a micronutrient in the blood.
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What needs to be taken into account when adopting measures to 
ensure adequate micronutrient intake?

There is no standard approach. A multi-stage plan can be used to deter-
mine how micronutrient intake can be guaranteed

The committee's four previous advisory reports show that it is impossible to 
devise one standard approach to select the right measure for a micronutrient. 
Each of the micronutrients examined is unique in respect of excessively low or 
high intake and associated risks for the various population groups. A multi-stage 
plan can be followed when considering measures (Figures 1 and 2). 

The underlying principle of this plan is that a diet in accordance with the 
Guidelines for a Healthy Diet supplies enough micronutrients for the general 
population. However, there are some exceptions to this: women need extra folic 
acid around the time of conception; young children, people who do not go out-
doors enough or who have dark skin, women who are pregnant or breastfeeding, 
women who wear a veil, women aged 50 and over and men aged 70 and over 
need extra vitamin D; infants need extra vitamin K; and vegans need extra vita-
min B12 (Tables 5 and 6). 

The committee is also of the opinion that measures such as advice on supple-
ments or fortification should only be applied if they provide health benefits. 

Intake above the recommended dietary allowance does not provide any 
health benefits

The new European regulations mean that people who consume fortified foods 
and supplements may in some cases have an intake well above the recommended 
dietary allowance. There are no indications that intake at these levels is more 
beneficial to health than the recommended intake. 

The current European regulations on voluntary fortification may be a limit-
ing factor with regard to the fortification of staple foods

The advisory reports on folic acid and vitamin D recommended the Minister to 
consider fortification of only a limited number of staple foods. The European 
regulations on voluntary fortification may be a limiting factor with regard to the 
fortification of staple foods with these and other micronutrients where the recom-
mended intake and the safe upper level of intake are relatively close together: 
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vitamin A, iodine, selenium, copper and zinc. It is not possible at present to pro-
hibit foods that have been fortified on a voluntary basis from the market. In the 
case of micronutrients with such a narrow margin, the combination of fortified 
staple foods with products that are fortified on a voluntary basis increases the 
risk of exceeding the safe upper level of intake. 

What measures should be given priority? 

Providing information about the risk groups that need extra micronutrients 
in addition to a varied diet.

The committee recommends taking a diet according to the Guidelines for a 
Healthy Diet as the basis for information, and specifying which population 
groups need extra vitamins and minerals in addition to this diet. 

Preventing excessively high intake of micronutrients.

The committee advises people wishing to take supplements or consume fortified 
foods to ensure that their intake of micronutrients from these products does not 
exceed the recommended daily intake of micronutrients per day in addition to the 
micronutrients obtained from the diet. Consuming amounts up to the safe upper 
level of intake does not offer any health benefits and amounts in excess of the 
safe upper level can even be harmful in the long term. 

Ideally, restrictions should be set at European level on the number of pro-
ducts which can be fortified with micronutrients that have a narrow margin 
(vitamins A and D, folic acid, iodine, selenium, copper and zinc). 

What monitoring activities should be given priority? 

High priority should be accorded to determining micronutrient intake by 
children and adults of Turkish, Moroccan or Surinamese background

The committee recommends that high priority be given to determining the micro-
nutrient intake and status of children and adults of Turkish, Moroccan or Suri-
namese background. One of the topics that needs to be addressed specifically is 
the iron intake and status of young children.



Summary 17

Other groups whose micronutrient intake should be investigated

The committee is also of the opinion that it would be desirable for more data to 
be obtained regarding the micronutrient intake of women who are pregnant or 
breastfeeding, with investigation into micronutrient status as well where neces-
sary. This also applies to people with a low energy intake, especially elderly peo-
ple, and individuals whose dietary pattern is unusual. The RIVM (Netherlands 
National Institute for Public Health and the Environment) will over the coming 
few years be conducting food consumption surveys of among others individuals 
of non-western background, women who are pregnant or breastfeeding, and eld-
erly. This may be followed by additional status research.

Monitor the micronutrient intake and the composition of fortified foods 
continuously

The committee also recommends continuous assessment of micronutrient intake 
and, where necessary, status, taking account of new developments in science and 
regulations. It is important to this end to investigate how far fortified products 
and supplements contribute to the intake of these micronutrients. To this end it is 
essential that records are kept of the composition and consumption of fortified 
foods.

What additional research should be given priority? 

High priority should be given to research into the effects of low iron status 
on health among women of childbearing age

The committee recommends giving high priority to investigating whether low 
iron status among teenage girls and women of childbearing age, whether preg-
nant or not, is associated with health problems. 

Additional research

Other issues which the committee advises putting on the research agenda:
• Investigation as to whether low vitamin B12 status among adults and elderly 

people is also associated with health problems. 
• Investigation as to whether low iron status among children is also associated 

with health problems. 
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• Investigation to ascertain whether the possibility that the intake of riboflavin 
and calcium by people of Turkish, Moroccan or Surinamese background and 
vitamin E and selenium by children in general is too low is confirmed by sta-
tus research and, where necessary, research into any health effects.

• Expanding the Dutch food composition database by adding information 
about the vitamin K content of foods. 

• Research into the safe upper intake levels of micronutrients for children (lit-
tle or no research has so far been carried out into this topic). 

• Assessment of the Dutch micronutrient dietary reference values by compar-
ing the current values with those applied in the United States, Australia and 
New Zealand and with new dietary reference values that may have been 
established by then in the European Union and Scandinavia. A start has been 
made on this point in this advisory report, which uses more recent American, 
Australian and New Zealand dietary reference values for those micronutri-
ents with Dutch dietary reference values which had been drawn up in 1989. 
The safe upper levels of intake used in this advisory report are those drawn 
up at European level in 2006.



Introduction 19

1Chapter

Introduction

1.1 Background 

The Ministry of Health, Welfare and Sport (VWS) wants to develop a new policy 
in the context of European regulations, ensuring that as many people as possible 
in the population have an adequate intake of micronutrients. However, it wants to 
simultaneously minimise the risk of people consuming amounts in excess of the 
established safe upper level of intake. With that aim in mind, the Minister of 
Health, Welfare and Sport has asked the Health Council of the Netherlands for 
advice in the context of reviewing its policy on the fortification of foods with 
micronutrients such as vitamins, minerals and trace elements* (Annex A). This 
advisory report is the last in a series of five reports on micronutrients. It deals 
with micronutrients that have not been considered in the previous reports. The 
previous reports covered folic acid, vitamin D, iodine and vitamin A.1-4 This advi-
sory report looks at intake among the general, healthy population; people with a 
medical condition are beyond the scope of this report.

This advisory report was produced by the Committee on Micronutrients 
(Annex B), which also produced the aforementioned reports. The difference 
between this report and the previous reports is that here the committee concen-
trates mainly on the question of what measures should, in the light of the current 
state of scientific knowledge, be given priority in order to ensure an adequate 

* Trace elements are minerals which are required in quantities not exceeding a few milligrams.
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intake of micronutrients? The committee has based its deliberations on the series 
of advisory reports on micronutrients. 

1.2 Several measures with the same aim

Several measures exist to ensure that as many people as possible in the popula-
tion have an adequate intake of micronutrients, within safe margins. Eating a var-
ied diet is at the top of the list, and consumers can be informed in this respect by 
means of information and labelling. If this diet is inadequate, then a combination 
of the following measures (restoration, substitution, fortification and supplemen-
tation) can be considered:5 
• Restoration involves adding micronutrients to foods that are lost during the 

production process, storage and/or sale. Additions are made up to the level 
that was originally present in the edible part of the food or the raw material 
from which it was made.

• Substitution means replacing a food with a different food that is as similar as 
possible in terms of appearance, consistency, taste, colour and odour or that 
serves the same purpose for its use. 

• Fortification means adding one or more micronutrients to a food to a level 
that is higher than that which naturally occurs in the food or the raw material 
used to produce the food in order to prevent or correct a proven deficiency in 
one or more micronutrients in (parts of) the population. Fortification can, in 
theory, be voluntary or mandatory. In the case of voluntary fortification, the 
manufacturer decides whether or not to fortify a product, which therefore 
means that specific products are fortified. The government may consult pro-
ducers to encourage voluntary fortification. In the case of mandatory fortifi-
cation, staple foods are fortified. Mandatory fortification is not legally 
feasible in the Netherlands; this has been the position since the mid-1980s 
when an organic baker successfully opposed the mandatory use of iodised 
salt in breadmaking. However, the government can make arrangements for 
fortification via an agreement with manufacturers. The Commodities Act 
specifies how much of a particular micronutrient can be added to which pro-
ducts.6

• Supplementation means taking a supplement containing micronutrients as an 
addition to diet.
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1.3 The original policy in the area of micronutrients

Prior to 1994 there were no statutory regulations in the Netherlands on the addi-
tion of micronutrients to dietary supplements. The addition of these substances to 
food was prohibited until 1996 with the exception of iodine, vitamin A and 
vitamin D.7 

The Dutch government was forced to review its policy in the early 1990s, 
mainly as a result of pressure due to free trade. Other European countries had 
long since approved the addition of vitamins to foods. A second reason for 
changing the policy was that it was apparent that not all groups of the population 
had a daily diet* that met their requirements for various micronutrients. It was 
however also important to prevent an excessive intake of certain micronutrients. 
This is particularly true for micronutrients that have a 'narrow margin', where the 
dietary reference value (or recommended dietary allowance) and the tolerable, or 
safe, upper level of intake are quite close together; this is the case for folic acid, 
selenium, copper, zinc, vitamin A, vitamin D and iodine.

The aforementioned developments led to the introduction of the Commodi-
ties Act Regulation on the Exemption of Vitamin Preparations in 19948 and the 
Commodities Act Decree on the Addition of Micronutrients in 1996.9 The Com-
modities Act Regulation on the Exemption of Vitamin Preparations permits the 
addition of micronutrients to supplements provided that they are contained at 
levels that are not harmful8. The Commodities Act Decree on the Addition of 
Micronutrients permits the fortification of foods with micronutrients that do not 
have a narrow margin. Fortification with folic acid, selenium, copper, zinc and 
vitamins A and D remains prohibited, but iodine fortification of a limit number 
of products is still permitted. These seven micronutrients can be added as part of 
a restoration or substitution process.** Exemption from these provisions was per-
mitted only if it could be demonstrated that the addition of the substances in 
question was not harmful to public health and that it met an actual need.9,10 

1.4 Developments that require a new policy

At present (in 2009) new developments have made a revision of the policy on 
micronutrients necessary. Since 1996 the use of micronutrients with a narrow 
margin to fortify foods in the Netherlands was only permitted where a dietary 

* Unless otherwise specified, the word ‘diet’ is used to cover intake from foodstufffoods and supplements.
** See Annex E for definitions.
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need existed. This restriction was abolished in 2004.11 Requests for exemption 
from the ban on adding micronutrients can only be rejected if it can be demon-
strated that placing the specific product on the market would endanger public 
health. 

This is why the Netherlands has had to discontinue the absolute prohibition 
on fortification with substances such as folic acid and vitamin D.12,13 The addition 
of vitamin A to foods remains prohibited.14 

European harmonisation

The policy on supplements and voluntary fortification of foods is due to be har-
monised throughout the European Union between 2009 and 2012. The 2002 
European Union directive on supplements and the 2006 European Union regula-
tion on voluntary fortification of foods will be fleshed out at the same time*.15-19 
However, in both cases the texts will take the form of framework legislation lay-
ing down the principles, but not the details. Both the regulation and the directive 
specify, among others, the forms in which micronutrients can be added to supple-
ments and foods. 

It was not yet known at the time of drafting this advisory report what mini-
mum and maximum amounts of micronutrients were to be permitted as additions 
to supplements and foods. The recommended daily amount to be indicated on the 
label had also not yet been determined. A regulation is to be adopted on this sub-
ject. It will also specify the minimum level at which the label may state that the 
food contains, or is rich in, a particular micronutrient**. The regulation deals with 
voluntary fortification of foods19, which by definition does not resolve the prob-
lem of possible deficiencies. However, the regulation does allow European 
Union member states to maintain or introduce mandatory fortification of foods, 
provided that this is safe. 

* The dietary supplements directive has already been incorporated into the Dietary Supplements Commodities 
Decree and the Dietary Supplements Regulation Commodity Decree.15-17

** The new European Union health claims regulation states that a label may indicate that a food is a source of a 
micronutrient if it contains 15% of the recommended daily amount of the micronutrient per 100 g, 100 ml or por-
tion size, and that it is rich in the micronutrient if the corresponding figure is 30%. Under Dutch legislation pursu-
ant to this regulation, manufacturers may continue to claim that a food is rich in a micronutrient if it contains more 
than 20% of the recommended daily amount during the transitional period laid down in the European regulation.
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New insights

Dutch policy needs to be reviewed, not only because of changes to European reg-
ulations but also in the light of new scientific insights. It has been suggested that 
some sections of the population might gain considerable health benefits from 
consuming certain micronutrients at levels (well) above the current dietary refer-
ence values. However, high doses of this kind could cause unwanted side effects. 
It is essential to balance the positive and negative effects on health for groups 
that would benefit from a higher intake as well as for those who do not.

1.5 Issues addressed

In its request for advice (see Annex A), the Ministry first asked the Health Coun-
cil to draw up an inventory of: (1) essential micronutrients that were not provided 
in sufficiently high concentrations by an everyday diet; (2) what the optimum 
level of supply of these nutrients was; and (3) the best way in which this opti-
mum level of supply could be achieved (restoration, substitution, fortification or 
supplementation, bearing in mind any associated health effects). 

Following consultation between the Health Council and the Ministry of 
Health, Welfare and Sport, it was decided to limit the scope of the request for 
advice to those micronutrients of which the population as a whole may not be 
receiving a sufficient supply if they are not added to the daily diet. Consequently, 
separate advisory reports were drawn up on folic acid, vitamin D, iodine and 
vitamin A.1-4 

In this last report in the series of five reports the committee considers: 
1 what other micronutrients are not obtained in sufficient quantities, or are sup-

plied in excess, by the daily diet; 
2 what needs to be taken into account when adopting measures to ensure ade-

quate micronutrient intake; and
3 which of the measures in question should be given priority. 

1.6 Scope

The request for advice (Annex A) asked the Health Council to assess all essential 
micronutrients for which dietary reference values have been laid down in the 
Netherlands. In addition to the micronutrients that have already been assessed 
(vitamin A, vitamin D, folic acid and iodine), these are the B vitamins thiamin, 
riboflavin, niacin, B6, B12, biotin and pantothenic acid, vitamins C and E, cal-
cium, phosphorus, iron, copper, magnesium, selenium and zinc. 
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The committee decided in the first instance not to restrict its deliberations to 
essential micronutrients for which dietary reference values have been established 
in the Netherlands but to look at all essential micronutrients. Dietary reference 
values for vitamin K, potassium, sodium, chloride, chromium, fluoride, manga-
nese and molybdenum were laid down between 1997 and 2004 in the United 
States of America and in 2005 in Australia and New Zealand.* 20-25 The committee 
did not therefore set new dietary reference values for these substances, though 
action may yet be taken at a European level (the European Food Safety Authority 
is working on proposals on behalf of the European Commission).

The committee also refrained from re-assessing the intake of substances on 
which recent advice has been given - i.e. sodium in the 2006 Guidelines for a 
Healthy Diet and folic acid, vitamin D, iodine and vitamin A in earlier advisory 
reports on micronutrients.1-4,26 This advisory report therefore discusses only the 
intake of the following micronutrients: thiamin, riboflavin, niacin, vitamins B6, 
B12, C, E and K, calcium, chloride, phosphorus, potassium, magnesium, chro-
mium, fluoride, iron, copper, manganese, molybdenum, selenium and zinc. 

The micronutrients covered in the previous reports were taken into consider-
ation both when discussing possible ways of ensuring an adequate intake of 
micronutrients and when drawing conclusions and drafting recommendations.

Finally, this advisory report relates to the micronutrient intake of healthy 
individuals. It does not address the situation of people with medical conditions.

1.7 Methodology

The first action taken by the committee was to assess data relating to intake, sta-
tus and possible health effects. The committee completed this stage of the work 
by indicating what action should be taken for each individual micronutrient, such 
as: considering measures, conducting further research into status or into health 
effects arising from excessively low or high intake. The committee then looked 
at the process of considering measures aimed at ensuring an adequate intake of 
micronutrients in the general sense. It took account of the deliberations discussed 
in previous advisory reports and new European developments in the field of 
regulation. The last stage of the committee's work was to draw up recommenda-
tions as to priorities for the various measures aimed at ensuring adequate micro-
nutrient intake in the Netherlands.

* Cobalt has not been assessed because no intake data is available and this substance may not be added to f
oodstufffoods or supplements in Europe.
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The advisory report was submitted for review to the Health Council’s Standing 
Committee on Nutrition and Standing Committee on Medicine. 

1.8 Structure of the advisory report

Chapter 2 describes how the supply of micronutrients can be evaluated and what 
the position is regarding the supply of micronutrients in the Netherlands (the first 
question which the Health Council was asked to address in the advisory report). 
The main input into this section is made up of existing reports on the priority of 
micronutrients in respect of status investigation, plus more recent research car-
ried out in the Netherlands. In the case of groups of the population in the Nether-
lands about which little is known, (review) articles from other countries that were 
available were taken into consideration. Chapter 3 discusses the factors that can 
be taken into account when considering measures based on previous advisory 
reports on folic acid, vitamin D, iodine and vitamin A (the second question 
which the Health Council was asked to address). In chapter 4 the committee pre-
sents its conclusions and recommendations for ensuring an adequate intake of 
micronutrients (the third question which the Health Council was asked to 
address).
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2Chapter

The supply of micronutrients 

This chapter assesses intake and status (or supply) data for micronutrients that 
have not been covered by previous advisory reports (Table 1), including effects 
on health. Firstly, the multi-stage plan in Figure 1 shows how the supply of 
micronutrients can be assessed. The report then examines what data is available 
for particular population groups in the Netherlands and what groups need to be 
analysed using information from other European countries. It then lists the sub-
stances for which levels in the daily diet are known, and those for which the only 
data available relates to levels in supplements. This data is used to assess supply. 
This chapter concludes with a summary of what is known about each micronutri-
ent and what subsequent action is needed.

2.1 Methods used to determine the supply of micronutrients

Three steps are involved in determining whether the supply of a particular micro-
nutrient is adequate (Figure 1). The first is to ascertain whether the dietary refer-
ence values and tolerable upper levels of intake are recent, or whether they need 
to be revised in the light of new scientific findings.



28 Towards an adequate intake of vitamins and minerals

Table 1  Summary of essential micronutrients, corresponding dietary reference values and tolerable upper levels of intake, 
stating whether these substances are included in the Dutch Food Composition Database (NEVO).
Essential micronutrients Dutch dietary reference 

values (year of 
publication) 27-29

European tolerable upper level of intake and EFSA’s 
conclusions as to whether high intake could be harmful a 30

Included 
in NEVO31

Vitamins
Vitamin A 1989 2006 Yes
Thiamin (vitamin B1) 2000 Current levels of intake a,b do not represent a health risk Yes
Riboflavin (vitamin B2) 2000 Current levels of intake do not represent a health risk a Yes
Niacin 2000 2006 Yes
Vitamin B6 2003 2006 Yes
Folic acid 2003 2006 Yes
Vitamin B12 2003 Current levels of intake do not represent a health risk a Yes
Vitamin C 1989 Possibility of acute gastrointestinal effects if intake exceeds 

1 gram per day a

Yes

Vitamin D 2000 2006 Yes
Vitamin E 1989 2006 Yes
Pantothenic acid 2000 Intake significantly higher than current levels of intake do not 

represent a health risk a,c

No

Biotin 2000 Current levels of intake do not represent a health risk a No
Vitamin K Not determined Daily intake of up to 10 mg of phylloquinone from 

supplements for a short period has no adverse effects a

No

Minerals
Calcium 2000 2006 a,d Yes
Phosphorus 1989 Current levels of intake do not represent a health risk a,e Yes
Potassium Not determined Current levels of intake from food do not represent a health 

risk for normal, healthy children and adults a,f

Yes

Magnesium 1989 2006 a,g Yes
Sodium Not determined Current intake from food exceeds requirement and is 

associated with an elevated risk of increased blood pressure a

Yes

Chloride Not determined Current intake in the form of NaCl exceeds requirement and is 
associated with an elevated risk of increased blood pressure a

No

Trace elements
Iron 1989 50-60 milligrams of non-haem iron from supplements can 

cause adverse gastrointestinal effects a,h

Yes

Iodine Not determined 2006 No
Copper 1989 2006 Yes
Selenium 1989 2006 Yes
Zinc 1989 2006 Yes
Chromium Not determined Intake of up to 1 milligram per day from supplements causes 

no adverse effects a,i

No
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a This conclusion is adopted from the report drawn up by the European Food Safety Authority (EFSA)30 and has not been 
assessed by the Committee on Micronutrients.

b Dietary intake refers both to foods and supplements.
c Doses of 10 to 20 grams of pantothenic acid a day have in some cases caused diarrhoea and water retention.
d A tolerable upper level of intake of calcium has only been derived for adults.
e Normal, healthy adults can tolerate a daily intake of phosphorus of up to 3,000 milligrams a day. In some cases, an intake of 

at least 750 milligrams a day of phosphorus from supplements can cause gastrointestinal complaints.
f In some cases, 5 to 7 grams of potassium a day from supplements has caused conduction disorders or compromised cardiac 

function in apparently healthy adults. Elderly people and individuals who experience significant dehydration as a result of 
strenuous activities, who have impaired kidney function or are on cardiovascular disease drug treatment are at greater risk. 

g No tolerable upper intake level of magnesium has been derived for children aged between one and three.
h Especially when supplements are not taken in conjunction with food.
i This conclusion does not apply to chromium picolinate.

Figure 1  Multi-stage plan defining groups at risk in terms of: population group; percentage with an 
excessively low or high supply; extent to which thresholds are breached; existence of related health 
effects. In the light of the results, it can be assessed whether measures are needed to improve a low 
intake of micronutrients or reduce high intake. 

Fluoride Not determined 2006 No
Manganese Not determined Intake higher than the current intake from food could be 

neurotoxic a

No

Molybdenum Not determined 2006 No

1. Dietary reference values (average requirement and recommended dietary allowance or adequate 
intake) and tolerable upper levels of intake
Are there any dietary reference values/tolerable 
upper levels of intake?

No → Set dietary reference values/tolerable 
upper levels of intake.

Yes  ↓
Are these based on recent scientific develop-
ments?

No → Assess recent scientific developments.

Yes  ↓
2. Compare intake with dietary reference values and tolerable upper levels of intake
Are there indications of possible excessively 
low or excessively high intake?

No → No measures required.

Yes  ↓
3. Carry out research into status and health effects
Is a good indicator available?

Yes  ↓ No → Develop a good parameter. 
Ascertain whether there are any health 
effects.

Is status too low or too high?
Yes  ↓ No → No measures required. Assess the 

dietary reference values or tolerable 
upper levels of intake.

Are there any health effects? No → No measures required.
Yes  ↓

4. Review measures (see Figure 2)
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2.1.1 Step 1: Dietary reference values and their uses

The term ‘dietary reference values’ is a collective term for various reference val-
ues for energy and nutrients. They are designed for healthy individuals. They are 
used to:
• programme food supply for healthy groups,
• create dietary guidelines for healthy individuals,
• assess intake data for groups of healthy individuals,
• assess the intake of individuals who have been shown by biochemical param-

eters to have a poor nutritional status, 
• draft the so-called Guidelines for a Healthy Diet.

In the past, dietary reference values were always set by the Committee on 
Dietary reference values of the Food and Nutrition Council/Health Council. The 
recommended dietary allowance of a nutrient was derived from figures showing 
the average requirement of the substance and the variation in requirement. These 
figures are determined on the basis of data describing the relationship between 
intake, biochemical parameters and, where possible, health effects. Where the 
amount of data available was insufficient to determine an average requirement 
and recommended dietary allowance, as in the case of vitamin D, the committee 
simply set an adequate intake figure. Recommended dietary allowance and ade-
quate intake mean the same thing in practice: they both indicate the level of 
intake which is desirable on health grounds.27 

Tolerable upper levels of intake have been determined in addition to these 
dietary reference values. These indicate the highest level of long-term daily 
intake at which no harmful effects on health are to be expected.30 

The first step in assessing supply is to ascertain whether new scientific devel-
opments have taken place since the dietary reference values and tolerable upper 
levels of intake were set which could affect advice on micronutrient intake. An 
assessment of new scientific developments is necessary for this purpose. These 
developments were systematically investigated in the previous advisory reports 
(Annex C); the conclusions have been graded on the basis of parameters such as 
levels of evidence, with reference to the research on which the grading is based. 
The grading system used is largely in line with the approach used when develop-
ing evidence-based guidelines.32 
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2.1.2 Step 2: Comparing intake data with dietary reference values

Intake data is compared with the dietary reference values* which have been 
established for the various age groups, sexes and physiological states such as 
pregnancy and breastfeeding. In order to ascertain whether intake is too high, the 
data is compared with the tolerable upper levels of intake. The (Dutch) dietary 
reference values need to be up to date. If they are not, then recent dietary refer-
ence values from other countries can be used instead. The comparison should 
indicate whether the micronutrient intake is correct, too low or too high and to 
what extent the thresholds are breached. It is important to take account of the 
quality of the data on which the comparison is based in order for the assessment 
to be accurate. Specifically, this means examining the quality of the estimate of 
food intake; the data in NEVO**; the dietary reference value; and the variation in 
requirements.31

Most of the intake data on which this advisory report is based has been 
obtained from food consumption surveys conducted among the general popula-
tion (1987/1988, 1992 and 1997/1998) and among young adults (2003).33,34 Until 
the year 2000, this intake data was collected on two consecutive days. Data of 
this kind is therefore not independent, but does give an insight into day-to-day 
variation. A correction can be applied to allow for this variation; the term 
'observed intake' relates to the raw intake data, while the term 'habitual intake' 
relates to adjusted data. The average of the habitual intake is similar to the aver-
age of the observed intake, but the variation is smaller.35 Data relating to habitual 
intake is the preferred measurement when determining the number of people 
whose intake is too low or too high.

A threshold method is used to estimate the percentage of people in a popula-
tion who might be at risk of having an undesirable level of intake of micronutri-
ents for which an average requirement and a recommended dietary allowance 
have been determined. The threshold method provides information as to the per-
centage of the population with an intake above or below the recommended 
dietary allowance or adequate intake, but does not take account of distribution of 
the requirement. 

The only way in which intake data can be evaluated for micronutrients for 
which only an adequate intake level has been determined is by means of a global 
qualitative assessment. That is because the percentage of people with insufficient 

* Ideally taking account of new scientific developments.
** NEVO: the Dutch Food Composition Database.31
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intake cannot be estimated on the basis of an adequate intake figure, as the distri-
bution of the requirement is not known. The percentage of individuals with a 
median intake below adequate intake is therefore of little meaning. It is not pos-
sible to determine the proportion of this group for which intake really is insuffi-
cient; however, if the median intake is higher than the adequate intake, the 
likelihood of excessively low intake is small.28

When assessing intake it is important to consider not only the percentage of 
people with excessively low or excessively high intake but also the extent to 
which the threshold is breached. The force of the evidence for a health impact 
being caused by excessively low or excessively high intake must be taken into 
account.

2.1.3 Step 3: status research and investigation into the existence of health 
effects 

Step three involves investigating the nutritional status* of a specific group of 
individuals and any health effects which are regarded, in the light of strong indi-
cations, as likely to be associated with excessively low or excessively high intake 
of the micronutrient in question. This step should clarify the estimate arrived at 
in step two. If intake is too low or too high, but status is adequate, the advice is 
that dietary reference values or tolerable upper levels of intake should be 
reviewed. 

However, good status parameters or a consensus as to the cut-off points of 
status parameters are not available for many micronutrients. In these cases the 
advice is based on intake data combined with any data available on health 
effects**. If there is no indication that an excessively low or high intake of a 
micronutrient causes health effects in the population, there is no scientific reason 
for considering measures other than recommending a varied diet. Indeed, this is 
also true of substances for which status is inadequate but where it is not clear 
whether increasing intake would be beneficial to health. 

There is no reason to revise dietary reference values if excessively low or 
high intake and/or status are not associated with harmful effects on health. The 
basic principle followed by the committee is that measures should produce health 
benefits; in the case of dietary reference values and tolerable upper levels of 
intake, both health effects and biochemical effects*** were taken into account.

* Biochemical indicator of the supply of a particular micronutrient.
** The PASSCLAIM project has devised criteria for ascertaining whether a health effect has been demonstrated.36

*** Effects on blood parameters, for example.
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2.2 Data used

2.2.1 Dietary reference values

The committee assessed intake on the basis of the Dutch dietary reference values 
(Table 1).27-29 As the dietary reference values for vitamins C and E, phosphorus, 
magnesium, iron, copper, selenium and zinc were established in 1989,29 when 
drawing up this advisory report the committee compared the average intake of 
these substances and potassium (for which no dietary reference values have been 
established in the Netherlands) with a set of reference values in use in the United 
States of America and another set in use in Australia and New Zealand; these 
were the two most recent sets of reference values at the time that this report was 
written.20-22,24,25 

The committee drew up this report using the tolerable upper levels of intake 
that have been set at European level (Table 1).30 

In contrast to the committee's four previous advisory reports, which reviewed 
new scientific developments in detail, this advisory report does not include mate-
rial based on an assessment of new scientific developments for individual micro-
nutrients. This was not considered to be part of the committee’s remit.

2.2.2 Research and population groups

Most of the research that has been conducted into micronutrient intake, nutri-
tional status and health effects has been conducted on populations of healthy 
individuals of Dutch origin. This research has been collated in a report compiled 
by the Netherlands Institute for Public Health and the Environment (RIVM)*.37 
Annex D contains a summary of intake data obtained from food consumption 
surveys in the RIVM report. The third food consumption survey (1997/1998) 
also looked into the micronutrient intake of fifty pregnant women. This data does 
not constitute strong evidence as the sample was so small, and it is therefore not 
included in Annex D.38 

* The RIVM has investigated what micronutrient status research should be conducted as a matter of priority in the 
light of data from intake studies and a limited number of status studies. It decided that priority should be given to 
micronutrients for which there are indications that intake is too low or too high and to micronutrients whose intake 
cannot be determined and in respect of which there are concerns about excessively low or high intake. Low priority 
is given to micronutrients in respect of which there are no indications that its supply is causing problems.37 The 
committee did not follow these priorities as they were set with a different objective than that being pursued by this 
report.
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In addition to data from food consumption surveys, the RIVM has also used 
data on the intake of micronutrients and the nutritional status of elderly people 
(SENECA study)39 and of eight-year-old children and their mothers of Dutch or 
non-Western origin.40,41 Since this report was published, new research conducted 
in the Netherlands has been published on: the intake of fourteen micronutrients 
by children aged nine, twelve and eighteen months* 42,43 and by children aged 
between two and six years44; and specifically the intake of calcium and iron by 
children of asylum-seekers45, by young adults of Turkish or Moroccan 
background46 and by adults of Surinamese background.47 New findings have also 
been released on: the vitamin B12 status of various population groups (Table 2); 
and the iron status of children aged between two and six years, pregnant women48 
and adult men and women of Dutch or non-Western background.49 In addition, 
use has been made of data from other European countries on: women who are 
pregnant or breastfeeding; individuals of non-Western origin; elderly people; and 
people of low socio-economic status. This advisory report does not cover people 
with a medical condition.

2.2.3 Intake data and comparison with dietary reference values

The amount of information available about the content of particular micronutri-
ents in food varies from one substance to another. In addition, the quality of 
intake data and the way in which intake is compared with dietary reference val-
ues also differs depending on the research. 

The level of many essential micronutrients in foods is known (Table 1).31 This 
is not the case for biotin, pantothenic acid, vitamin K, chloride, chromium, fluo-
ride, manganese or molybdenum**. It is therefore impossible to calculate the 
intake of these substances from the daily diet. The committee is not aware of the 
existence of deficits of these substances, apart from neonates who need addi-
tional vitamin K to prevent cerebral haemorrhage.*** 50 

* This study was sponsored by Nutricia Nederland B.V. and conducted by TNO with the support of an independent 
advisory committee.

** Food content data on selenium and magnesium was approximately 75% and 50% complete respectively in 2003.37 
As magnesium levels in the principal sources are known, the committee is of the opinion that this data is sufficient 
for assessment of intake data. As the NEVO table has since been expanded to include selenium contents of other 
foods, the food consumption survey among young children has estimated selenium intake.44 Information is also 
available on selenium intake from duplicate diet surveys.37

*** All neonates are given 1 milligram of vitamin K after birth to prevent cerebral haemorrhage. Infants who are 
breast-fed also need an extra 25 micrograms of vitamin K a day in the form of a supplement for the first three 
months of life. Infants who are entirely bottle-fed do not need this as infant formula contains enough vitamin K.50
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As some supplements on the market contain high levels of these substances, 
this advisory report has also looked into them.

The studies included in the aforementioned RIVM report and other studies 
into intake from the daily diet 45-47 used data on observed intake. As indicated 
above, this produces an overestimate of the number of individuals whose intake 
is too low or too high. Only the study into micronutrient intake among two- to 
six-year-old children used figures for habitual intake.44

2.3 Micronutrient intake, status, and any health effects

The first part of this section deals with the micronutrients for which the amount 
provided by the daily diet is known. These are the substances included in the 
Dutch Food Composition Database (Table 1).31 This is followed by a description 
of micronutrient intake from supplements. Finally, consideration is given to 
groups for which intake data is inadequate and groups at greater than normal risk 
of deficiencies in more than one micronutrient.

2.3.1 Vitamins 

Thiamin, niacin, vitamin B6 and vitamin C 

There are no indications that intake of thiamin, niacin, vitamin B6 or vitamin C in 
the Netherlands is too low or too high.37

Riboflavin

There are indications that women of non-Western origin may have an excessively 
low riboflavin intake. 

One study found that all Turkish and Moroccan mothers had a riboflavin intake 
(average 0.95 milligrams per day) below the recommended dietary allowance of 
1.1 milligrams per day.40 However, food consumption surveys found average 
riboflavin intake to be well above the recommended dietary allowance 
(Annex D). No studies into the riboflavin status of these women are available. 
Furthermore, the committee is not aware of any reported health effects among 
these women caused by excessively low riboflavin intake.
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Vitamin B12 (cobalamin)

There are indications that 12 to 25 per cent of elderly people have low vitamin 
B12 status. Indications that around 15 per cent of adults of Dutch or non-Western 
background may have an inadequate vitamin B12 status have not been verified. 
Vegans are at risk of excessively low vitamin B12 intake as their diet contains little 
or no animal products.

Vegans are at high risk of low vitamin B12 status due to excessively low vitamin 
B12 intake as their diet contains little or no animal products. Infants being breast-
fed by mothers who are vegans and do not take vitamin B12 supplements are at 
very high risk of severe neurological disorders caused by vitamin B12 defi-
ciency.51 In elderly people, low vitamin B12 status is usually caused by impaired 
absorption rather than excessively low intake. 

The advisory report Towards an optimal use of folic acid contains a summary 
of the vitamin B12 status of the Dutch population (Table 2).2 This shows that 
around 12 to 25 per cent of elderly people may be suffering from vitamin B12 
deficiency.

It also seems that adults of Dutch, Turkish or Moroccan background may 
have inadequate vitamin B12 status. Percentages range from 6 per cent of Moroc-
can men to 32 per cent of Turkish women. The reasons for this are still unclear.52

These figures may be either over-estimates or under-estimates of the actual 
number of people with low vitamin B12 status as the cut-off value for serum vita-
min B12 levels is still a matter for debate. Additional measurements of methylma-
lonic acid and homocysteine levels produce a more specific diagnosis.53 

Vitamin E (tocopherol)

There are indications that approximately 16 to 27 per cent of children may have 
an excessively low vitamin E intake.

The food consumption surveys found that average vitamin E was above the ade-
quate intake level determined in 1989 (Annex D).37 When intake is compared 
with more recent dietary reference values, we find that average intake by teenage 
girls (12 milligrams per day) and adult women (11 to 11.6 milligrams per day) is
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a Institutionalised elderly.
b Frail elderly. 

below the American recommended dietary allowances (15 milligrams per day) 21 
but above the adequate intake figures set in Australia and New Zealand (8 milli-
grams per day for girls and 7 milligrams per day for adult women).20 

More recent research based on the distribution of habitual intake has shown 
that 16 to 27 per cent of children aged between two and six years have a vitamin 
E intake below the (American) average requirement of 5 to 6 milligrams per day. 
The fifth percentile of vitamin E intake among children was 1 to 1.7 milligrams 
per day below this average requirement.21,44 No research has been published into 
the vitamin E status of these children. Furthermore, the committee is not aware 
of any reported health effects in this group caused by excessively low vitamin E 
intake. 

Table 2  Summary of studies into vitamin B12 status.
Study N, gender, age Low vitamin B12 status

Definition
% 

General Health Monitor study, Amsterdam 200452 
210 Dutch men aged 18 or over Serum cobalamin < 150 pmol/l 13
189 Turkish men aged 18 or over 16
181 Moroccan men aged 18 or over   6
289 Dutch women aged 18 or over 10
212 Turkish women aged 18 or over 32
145 Moroccan women aged 18 or over 11

Van Asselt 199854

105 men and women aged 74-80 Plasma cobalamin < 260 pmol/l & 
methylmalonic acid > 0.32 micromol/l

24

Van Asselt 200155

189 men and women aged 64-89 Plasma cobalamin < 150 pmol/l 15
Dhonukshe-Rutten 200556

615 men and women aged 70 or overa Serum cobalamin 100-300 & methylmalonic 
acid > 0.30 micromol/l

18

Eussen 200657

896 men and women aged 70 or over Serum cobalamin 100-200 or 
200-300 & methylmalonic acid > 0.32 
micromol/l & creatinine < 120 micromol/l

25

Manders 200658

43 men and women aged 65 or overa Serum cobalamin < 160 pmol/l 12
De Jong 200159

130 men and women aged 70 or overb Serum cobalamin < 221 pmol/l 44
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2.3.2 Minerals

Phosphorus and potassium

There are no indications that intake of phosphorus (Annex D) or potassium is too 
low or too high.37

Calcium

There are indications that individuals of non-Dutch origin may have an exces-
sively low calcium intake.

The average calcium intake of children aged between seven and thirteen years, 
boys aged fourteen to nineteen, adult women aged nineteen to sixty-five and 
individuals aged over sixty-five (about 900 milligrams per day) is below the ade-
quate intake level (1.0 to 1.2 grams per day depending on age and gender) 
(Annex D).37 The average calcium intake of Turkish and Moroccan women and 
their eight-year-old children was considerably lower than that of individuals of 
Dutch origin (approximately 600 milligrams per day).40,41 The same is true of 
young adult men (approximately 870 milligrams per day) and women (approxi-
mately 500 milligrams per day) of Turkish, Moroccan or Surinamese back-
ground.46,47 In addition, the calcium intake of 42 per cent of children of asylum-
seekers was below 80 per cent of the recommended dietary allowance.45

Dutch reference values for calcium are almost identical to the adequate 
intake figures set in America and the recommended dietary allowance set in Aus-
tralia and New Zealand.20,24 The Dutch figures aim to achieve maximum peak 
bone mass around the age of thirty and to minimise age-related loss of bone 
mass. In view of the relatively small difference between average calcium intake 
by people of Dutch origin and adequate intake level, the committee does not 
expect that current intake levels will cause harm to health. The question is, does 
the same apply to people of non-Dutch background? Research shows that the risk 
of fracture among people at greater than normal risk of osteoporosis increases 
when calcium intake falls below 400 milligrams a day.60
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Magnesium

There are no indications that magnesium intake is too low or too high.

Food consumption surveys show that average magnesium intake is above the 
adequate intake levels set in 1989 (Annex D).37 Comparing intake with more 
recent reference values indicates that average magnesium intake by children 
aged thirteen and over and by adults is up to 110 milligrams a day below the 
recommended dietary allowance (US: 310 to 420 milligrams a day, Australia and 
New Zealand: 320 to 420 milligrams a day). The difference between intake and 
the recommended dietary allowance was greatest among teenagers.20,24,61 Magne-
sium intake is somewhat overestimated in the food consumption surveys because 
at that time the magnesium content was known for approximately three-quarters 
of the products in NEVO (in fact the most important products). Therefore, this 
data does not provide firm evidence of excessively low magnesium intake in the 
Netherlands. There are also no known reports of the existence of health problems 
caused by excessively low magnesium intake in the Netherlands. 

2.3.3 Trace elements

Iron

There are indications of low iron status among almost 50 per cent of pregnant 
women, approximately 35 per cent of women of childbearing age, and 20 per 
cent of children of asylum-seekers. On the other hand, iron accumulation affects 
a small percentage of children, women aged over 50, and men.

Food consumption surveys have found average iron intake to be below adequate 
intake levels (7.0 to 16.0 micrograms per day depending on age and gender) 
among children aged one to three years, girls aged four to ten years, boys and 
girls aged ten to nineteen, women aged nineteen to fifty, and pregnant women 
(Annex D).37,38 In the European SENECA study, 23 per cent of women in their 
seventies had an excessively low iron intake.39 Iron intake among women varies 
according to ethnic origin: it was found to be lowest among women of Moroccan 
background (7.2 milligrams per day), highest among women of Dutch back-
ground (10.3 milligrams per day), with the value for women of Turkish back-
ground falling between these figures (8.8 milligrams per day).40,41 

These findings also hold true when more recent reference values, established 
in the United States of America or Australia, are used.20,22 The findings for young 
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children and women are also confirmed by more recent research into iron 
intake.45-47,62,63 The food consumption survey found the average iron intake of chil-
dren aged nine to twelve months to be above adequate intake levels, while that of 
children aged eighteen months was 0.5 milligrams a day below the American 
recommended dietary allowance of 7.0 milligrams a day.42,43 In addition, the iron 
intake of about half of children of asylum-seekers was less than 80 per cent of the 
recommended dietary allowance.45 Women of Surinamese origin also had a low 
iron intake, similar to that among Turkish women.47 

One important point in relation to the findings of research into intake is that 
the iron requirements of women of childbearing age vary considerably. The 
requirements of individual women can be very different because of the variation 
in the amount of blood lost during menstruation. The average requirement has 
been set at 8 milligrams a day, while the recommended dietary allowance is 18 
milligrams a day.20,22 This means that average intake below the recommended 
dietary allowance does not necessarily mean that there is a problem.

The RIVM report concludes that the limited amount of status research avail-
able seems to confirm the findings (the use of different status parameters makes 
interpretation more difficult).37,40,64,65 Haemoglobin measurement has low sensi-
tivity and low specificity. In the absence of inflammation, one sensitive method 
of determining iron status is by combining determination of serum ferritin levels 
(as a measure of iron stores in the body) and determination of serum transferrin 
receptor levels (as a measure of iron deficiency in tissues).66

More recent status research (summarised in Table 3) does not confirm that 
iron intake among two-year-old children of Dutch background is too low.48 The 
situation among children of asylum-seekers is different: detailed investigation 
found low iron status among 20 per cent of these children, and 20 per cent of this 
sub-group (4 per cent of the group as a whole) were suffering from anaemia as a 
result of iron deficiency.67

Additional status research provides further confirmation that iron intake may 
be too low among women of childbearing age and pregnant women.48,49 This 
research applied the normal values for non-pregnant women to pregnant women. 
As the authors point out, the question is whether the low iron status among preg-
nant women is the consequence of an increase in blood volume (haemodilution) 
or whether it actually points to a functional deficiency.48

Iron deficiency is very rarely seen among women aged over fifty or men of 
any age. However, iron accumulation did occur among 8 per cent of these indi-
viduals of Dutch or other (apart from Turkish or Moroccan) origin. The corre-
sponding figure for participants of Turkish or Moroccan background was less 
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than 2 per cent.49 The KOALA Birth Cohort study found iron accumulation in 
one of the 553 two-year-old children examined.48

These studies have not investigated whether excessively low iron intake 
among eighteen-month-old children or low iron status among women of child-
bearing age and pregnant women causes health problems. 

2.3.4 Copper

There are no indications of excessively low or high copper intake among the 
Dutch population.

The third food consumption survey (1997/1998) found that average copper 
intake by girls aged ten to thirteen, teenagers aged thirteen to nineteen, and adults 
was below the adequate range of intake (Annex D), but the food consumption 
survey of young adults (2003) found it to be above this level. At the time that the 
RIVM report was written, the copper content of 62 per cent of the products in 
NEVO was known37. Actual intake is therefore probably higher. Comparing 
intake data with more recent dietary reference values shows average copper 
intake to be above the recommended dietary allowance set in the United States of 
America22, but below the adequate intake level set in Australia and New Zealand, 
for all population groups.61 The committee does not expect this latter factor to 
signify a public health problem as copper intake is underestimated, and because 
the process of setting an adequate intake figure is associated with a greater 
degree of uncertainty than that of setting a recommended dietary allowance.

Research published since then only contains indications of excessively high 
intake. 48 and 37 per cent of the two- and three-year-old boys and girls taking 
part in the food consumption survey among young children and six to eight per 
cent of children aged four to six have a copper intake from food and supplements 
in excess of the tolerable upper levels of intake laid down by the EU Scientific 
Committee on Food.30,44 However, these findings are probably attributable to the 
very high copper content of some chocolate products in NEVO.31 New chemical 
tests are being performed at the moment; once the findings are available, it may 
be possible to re-evaluate intake.
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2.3.5 Selenium

There are indications that selenium intake among young children may be exces-
sively low. 

Only limited data is available on selenium intake in the Netherlands. Comparison 
with the dietary reference values established in 1989 indicates that selenium 
intake among men aged eighteen and young children is adequate.29,44,69 But this is 
no longer the case for young children when more recent reference values are 
applied. Approximately 7 to 12 per cent of children aged two or three and 35 to 
53 per cent of boys and girls aged four to six have a selenium intake from food* 
which is lower than their average requirement, as established by the American 
Institute of Medicine.21,44 The fifth percentile of intake from food and supple-
ments was 1 to 2 micrograms per day lower than the average requirement of 
17 micrograms per day among two- and three-year-olds, and 6 to 7 milligrams 
per day lower than the average requirement of 23 micrograms per day among 
four- to six-year-olds**.21 Duplicate diet studies among young children have con-

Table 3  Summary of research into iron status.

Study N, gender, age
Low iron status 
Definition % 

General Health Monitor study, Amsterdam 200449

210 Dutch men aged 18 or over Ratio transferrin receptor / ferritin > 2.8 3
189 Turkish men aged 18 or over 3
181 Moroccan men aged 18 or over 8
289 Dutch women aged 18 or over 14
212 Turkish women aged 18 or over 30
145 Moroccan women aged 18 or over 35

KOALA Birth Cohort study48

580 children aged two Plasma ferritin < 12 micrograms per litre 3
552 women, 34-36 weeks pregnant 48

Stellinga-Boelen 200768

122 children, 2-12 Plasma ferritin < 15 micrograms per litre 20
Haemoglobin < 6.8 mmol per litre among 
children under six and < 7.1 mmol per litre 
among children aged six to twelve

4

* The percentage of children with a selenium intake from foods and supplements below the average requirement was 
not reported.

** The Australian and New Zealand average requirement for two- and three-year-olds is 20 micrograms a day, and 
25 micrograms a day for three- to six-year-olds.20
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firmed the possibility of low intake.70 The low correlation between selenium 
intake and selenium levels in toenails and plasma means that it is not clear how 
far this intake data reflects actual selenium intake*.71,72 The selenium intake of 
other groups in the population has not been investigated. The committee is not 
aware of any reports of medical problems due to low selenium intake in the 
Netherlands.

2.3.6 Zinc

There are no indications of excessively low zinc intake. 

Intake data from 1997/98 shows that average zinc intake by adolescents is 0.3 to 
0.9 milligrams per day below adequate intake level (9.0 to 11.0 milligrams per 
day depending on age and gender; see Annex D). Zinc intake was also investi-
gated among a small group of pregnant women at the same time. Their average 
zinc intake, 9.5 milligrams per day, was lower than the adequate intake level of 
12 (first trimester) to 15 (third trimester) milligrams per day.37,38 Comparing 
intake with more recently established reference values (adequate intake 11 milli-
grams per day) narrows the gap.22 Applying more recently established reference 
values shows that the average intake among men aged over sixty-five is 1 milli-
gram below the American recommended dietary allowance of 11 milligrams per 
day**.22 It should be pointed out that as the zinc content of 30 per cent of the pro-
ducts in the food composition table was not known at that time, intake was some-
what underestimated.34 There are no known reports of health problems due to low 
zinc intake in this group. 

Food consumption research released after the publication of the RIVM 
report37 and based on habitual intake data estimates that around 28 to 43 per cent 
of children aged four to six have a zinc intake from food*** below their average 
requirement as based on the dietary reference values drawn up by the American 
Institute of Medicine.**** However, the difference between intake and require-
ment is small. The fifth percentile of zinc intake from food and supplements is 
0.3 to 0.4 milligrams below the average requirement of 4 milligrams per day.22,44 
In addition, status research among children with symptoms that accompany zinc 

* As there is no difference between plasma and serum selenium levels, this advisory report refers to plasma selenium 
levels throughout the text, even when the actual value measured was a serum level.

** The recommended dietary allowance is 14 milligrams a day in Australia and New Zealand.20

*** The percentage of children with a zinc intake from foods and supplements below the average requirement was not 
reported.

**** The Australian reference values for children aged two to six are almost identical to the American reference values.
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deficiency (such as diarrhoea, repeated infection and growth retardation) has pro-
duced estimates that around 1 per cent of Dutch children with mild symptoms 
have zinc deficiency.73 The committee therefore expects that although intake may 
be slightly too low, this is not likely to have any major impact on zinc status or 
on health. 

Finally, approximately 12 per cent of children aged two or three have a zinc 
intake from food and supplements above the European tolerable upper levels of 
intake: the 9th percentile of zinc intake is 7.8 to 7.9 milligrams a day, compared to 
the tolerable upper level of intake of 7 milligrams a day. As the difference is 
small, the committee does not expect this to cause any health problems.30,44 

2.4 Intake from supplements

Food consumption surveys have not so far extensively investigated the intake of 
micronutrients from supplements. However, this matter was addressed in the sur-
vey of intake among two- to six-year-olds discussed in section 2.3.

Limited data is available on the micronutrient content of supplements.31,74,75 
The amounts of micronutrients contained in supplements varies considerably, 
and in the case of some supplements is higher than the tolerable upper level of 
intake. The extent to which tolerable upper levels of intake are exceeded also 
varies considerably. In general, dietary supplements containing minerals pose 
more of a problem in this regard than those containing vitamins.74,75

Supplements can make a significant contribution to the total intake of micro-
nutrients, as individuals who take them consume on average 0.5 to 2 supplements 
a day. However, little data is available that would allow intake to be quantified. 
The limited data available would appear to give little reason for concern as to 
excessively high intake of micronutrients from supplements for the general pop-
ulation. However, excessively high intake cannot be ruled out in the case of a 
small proportion of supplement users.74 This latter conclusion is in line with sce-
nario calculations produced by RIVM and published in the report Measuring 
Dutch Meals*.76

2.5 Groups at risk for which intake and status data is insufficient

The committee finds that data on micronutrient intake and status is insufficient or 
incomplete in the case of women who are pregnant or breastfeeding and for indi-

* The full report is in Dutch and contains an English summary.
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viduals of non-Western origin.* The same is true of people with a low energy 
intake, especially elderly people, and those with an unusual dietary pattern.

In addition to the third food consumption survey (1997/1998)38, other 
research carried out in the Netherlands on pregnant women has concentrated 
mainly on deriving reference values for status parameters and on the impact of 
micronutrient intake or status on the outcome of pregnancy; almost all the 
women taking part in this research were of Dutch origin.63,77,78 Research from 
other European countries confirms the picture of low calcium intake by pregnant 
women of non-Western background and low iron intake and status among preg-
nant women in general.79-86 The possibility of low zinc intake does not appear to 
be confirmed by studies in other European countries. The situation with regard to 
other micronutrients is less clear. Some studies show that thiamin status79 and 
riboflavin83,86, vitamin E 86, potassium84 and/or magnesium intake84,86 by pregnant 
women may be too low. 

People of non-Western background may be at risk of excessively low intake 
of certain micronutrients; two differences are relevant here: (1) the difference 
between their dietary pattern and a 'Dutch' dietary pattern; (2) the difference 
between the foods available in the Netherlands and those available in their coun-
try of origin. There is no single, clear picture as regards micronutrient intake by 
groups of different non-Western backgrounds. The limited amount of research 
available shows that the intake of many vitamins and minerals is lower among 
women and children of Turkish or Moroccan background compared with women 
and children of Western background; there is also a difference in intake between 
the Turkish group and the Moroccan group.40,41 Other studies conducted in the 
Netherlands among these groups have looked only at a small number of micro-
nutrients discussed earlier in this report and in other advisory reports produced 
by the Health Council.45-47 In the United Kingdom, women of Asian or African 
background had a lower calcium and riboflavin intake than women of Western 
background. Men of Asian origin also had a lower calcium intake than men of 
Western origin. There were no clear differences between these groups in respect 
of the intake of other micronutrients.87 Another smaller study found that people 
of Pakistani background had a lower calcium intake and people of Afro-Carib-
bean background had a lower iron intake than people of Western background.88 

* There are some exceptions: the iron status of women of childbearing age and riboflavin, calcium and iron intake by 
people of non-Dutch background.
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No studies have been conducted in the Netherlands into micronutrient intake 
by individuals of, for example, Eastern European or Indian origin, who have a 
low energy intake or an unusual dietary pattern*.

2.6 Groups at greater than normal risk of deficiencies of various micro-
nutrients

Two groups thought to be at greater than normal risk of a low intake of various 
micronutrients are elderly people and individuals of low socio-economic status. 
Elderly people are at greater risk of a low micronutrient intake if their energy 
intake is low.39,92 In fact, the European SENECA project found that 19 per cent of 
elderly men and 26 per cent of elderly women had an excessively low intake of 
one or more micronutrients even if their energy intake was over 1,500 calories a 
day.39

The effect of socio-economic status on micronutrient intake appears to be 
minor. The third food consumption survey (1997/1998) did find that the intake of 
calcium, iron, vitamin A and vitamin C was lower among individuals of low 
socio-economic status. However, the differences in intake between groups of dif-
ferent status were not particularly marked. It should be borne in mind that most 
of the participants in this study were of Dutch background.93 These findings 
match those of studies carried out in other European countries87,94, although some 
studies have found greater differences.95-97 The UK Low Income Diet and Nutri-
tion Survey found that the intake of micronutrients among low-income groups 
was similar to that of the British population as a whole, as well as with that of 
groups who are at greater risk of micronutrient intake below the recommended 
dietary allowance.87 The study did find that people on low incomes were at 
greater risk of low haemoglobin levels than the general British population, and 
that women on low incomes were at greater risk of low serum transferrin levels.98 
The summary article produced by Darmon and colleagues concluded however 
that individuals of low socio-economic status consistently had a lower intake of 
vitamin C, beta-carotene, calcium and iron compared to individuals of high sta-
tus. Status research, particularly that carried out on groups at risk such as elderly 
people and women who are pregnant or breastfeeding, appears to confirm this.95 

* Apart from some research on micronutrient intake among children who are fed a macrobiotic diet.89-91
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2.7 Summary and subsequent action 

2.7.1 Summary

There are indications that the intake of thiamin, riboflavin, niacin, vitamins B6 
and C, phosphorus, potassium, magnesium, chloride, copper and zinc by most 
healthy children and adults is adequate. Certain groups at risk in the population 
may have an excessively low intake of vitamin B12, iron, riboflavin, vitamin E, 
calcium and/or selenium. In the case of the first two of these substances, this is 
confirmed by low status values (Table 4). Two population groups are at risk of 
excessively low intake of various micronutrients simultaneously: elderly people 
(especially those with a low energy intake) and perhaps also individuals of low 
socio-economic status. 

There is also a small group of the population who are at risk of having a 
micronutrient intake above the tolerable upper level of intake as a result of taking 
supplements.

Finally, the committee finds that insufficient data is available regarding 
micronutrient intake and status among children and adults of non-Western back-
ground, women who are pregnant or breastfeeding, and individuals with a low 
energy intake, particularly elderly people. 

2.7.2 Subsequent action

Various forms of subsequent action are appropriate depending on the evidence 
available pointing to excessively low intake or status of various micronutrients 
(Table 4). This could entail investigations into status and/or health effects, or a 
revision of dietary reference values. The supplementation advice presented in 
table 4 is based on earlier advisory reports on micronutrients1-4, apart from in the 
case of vitamin K.50 A brief explanation of the subsequent action suggested for 
each micronutrient is given below.

Riboflavin

Riboflavin intake by women of Turkish or Moroccan background may be too 
low. It is not presently clear whether this excessively low intake is associated 
with low riboflavin status and a greater risk of associated health problems in 
these women, such as inflammation of the epidermis around the corners of the 
mouth.28
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Vitamin B12

There are clear indications that the vitamin B12 status of elderly people is too low. 
However, it is not clear whether this low status causes health problems in this 
group or whether vitamin B12 supplementation would in fact be beneficial to 
health.99-102 Indications that about 15 per cent of adults of Dutch, Turkish or 
Moroccan background have low vitamin B12 status have not been verified; and 
should this in fact be the case, the causes are unknown. 

Vitamin E

There are indications that vitamin E intake among young children may be too 
low. No studies have been carried out to ascertain whether low intake among this 
group is associated with low vitamin E status.

Calcium

Calcium intake by individuals of Turkish, Moroccan or Surinamese background 
may be too low. It is unknown whether this leads to lower bone density and 
greater risk of fractures among these groups.28 Research shows that in countries 
where osteoporosis is common, individuals aged from 50 or 60 onwards who 
have a low calcium intake (400 milligrams a day) are at greater risk of bone frac-
ture. Increasing calcium intake might reduce this risk.60,103,104 Insufficient research 
has been carried out into the effects of calcium supplementation on bone density 
in children and young adults.60 

Iron

The iron intake and iron status of young children of Dutch origin is adequate, but 
this is not the case for children of asylum-seekers. Low iron status in children is 
associated with poor psychomotor development.105-107 A systematic summary arti-
cle published in 2005 concluded that additional iron could improve mental devel-
opment to some extent. This effect is particularly clear in intelligence tests 
conducted from the age of eight and in children with anaemia. There is no con-
vincing evidence that additional iron improves the mental development of chil-
dren under 27 months of age or that it improves motor development.105 

The situation with regard to iron intake by children of non-Western back-
ground has not been investigated. Breastfeeding provides sufficient iron up to the 
age of six months. From that age onwards, infants need more iron than they can 
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obtain from breast milk. This means that supplementary feeding is required.108 
Children who are exclusively breast-fed for more than six months, something 
which is slightly more common among individuals of non-Western background 
than among people of Dutch origin, or who are given normal milk instead of fol-
low-on milk in the first year of life, are at greater than normal risk of low iron 
intake and status.108 

It is unclear whether excessively low iron intake and status among women of 
childbearing age and women who are pregnant causes harm to health. An exces-
sively low iron intake usually causes no symptoms in the early stages. Symptoms 
such as fatigue and diminished endurance and physical capacity only arise when 
an individual's stores of iron have been too low for an extended period. Anaemia* 
occurs only when the lack of iron is severe.29 Iron supplements can reduce an iron 
deficiency, but can also cause problems such as constipation.110,111 

Selenium

Selenium intake by young children may be on the low side. This can be verified 
by research into selenium levels in toenails and plasma.71,72 However, there is no 
consensus as to the cut-off values for low selenium status.112,113 For that reason, 
further evaluation of supply is in theory dependent on the possible health impacts 
of low selenium intake. But the problem is that selenium deficiency alone rarely 
causes medical problems; it does however cause biochemical changes that may 
make an individual more susceptible to diseases caused by other factors such as 
infection.21

* Haemoglobin < 6 mmol per litre in women and < 6.5 mmol per litre in children and men, microcorpuscular 
volume < 80 fl, and ferritin < 15 micrograms per litre or microcorpuscular volume < 80 fl and 15 micrograms 
per litre < ferritin < 100 micrograms per litre and diminished serum iron and elevated transferrin.109
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Table 4  Summary of possible problems in the supply of micronutrients among the Dutch population and subsequent action.
Micronutrient Population (group) Intake % of group with 

excessively low or 
high status

Health effects Subsequent action 

Thiamin Children and adults of 
Dutch or non-Western 
background 

Adequate a

Riboflavin Women of non-Western 
background 

Possibly too low a Research into status 
and health effects

Niacin Children and adults of 
Dutch background 

Adequate

Vitamin B6 Children and adults of 
Dutch or non-Western 
background

Adequate

Folic acid Women of Dutch or 
non-Western background 
around the time of 
conception

Possibly too low About 50% 
too low

Child with neural 
tube defect

Supplementation 
advice and possibly 
fortification of 
staple foods

Vitamin B12 Elderly people Adequate a 12-25% too low Research into health 
effects

Vegans Possibly too low a n.r. b % too low Recommended dietary 
allowance of vitamin 
B12 to be obtained 
from a supplement or 
fortified foods

Adults of Dutch or 
non-Western background

Adequate a 15% too low Additional research 
into status and 
possible causes

Vitamin C Children and adults of 
Dutch or non-Western 
background

Adequate a

Vitamin D Young children; children 
and adults of non-Western 
background or who do not 
spend enough time out-
doors;
Women who wear a veil;
All women over 50; all men 
over 70

Possibly too low 5-85 % too low Rickets, 
osteomalacia, 
osteoporosis

Supplementation 
advice and possibly 
fortification of staple 
foods

Vitamin E Young children of Dutch 
background

Possibly too low Investigate vitamin E 
status

Pantothenic 
acid

Unknown a

Biotin Unknown a

Vitamin K Breast-fed infants c Possibly too low a Cerebral 
haemorrhage

Supplementation 
advice

Calcium People of non-Western 
background

Possibly too low Research into health 
effects
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a No tolerable upper levels of intake have been set for these substances. This means that very large amounts of these sub-
stances may be added to foods and supplements. The possibility that the use of such products may cause harm to health 
cannot be entirely ruled out. 

b n.r. = not reported.
c All neonates are given 1 milligram of vitamin K after birth to prevent cerebral haemorrhage. Infants who are breast-fed also 

need an extra 25 micrograms of vitamin K a day in the form of a supplement for the first three months of life. Infants who 
are entirely bottle-fed do not need this as substitute milk contains enough vitamin K.

Phosphorus Children and adults of 
Dutch background

Adequate a

Potassium Children and adults of 
Dutch background

Adequate a

Magnesium Children and adults of 
Dutch background

Adequate

Sodium Children and adults of 
Dutch background

Too high a High blood 
pressure

Advice on limiting salt 
intake

Iron Young children of Dutch 
background

Possibly too low a Adequate Revise dietary 
reference values

Children of asylum-seekers Possibly too low a 20 % too low Impaired 
psychomotor 
development

Treat the iron 
deficiency
Investigate iron status 
of young children of 
non-Western 
background

Pregnant women of Dutch 
or non-Western background

Possibly too low a 50 % too low Investigate health 
effects

Adult women of Dutch or 
non-Western background

Possibly too low a 35 % too low Investigate health 
effects

Children, men and adult 
women aged over 50 of 
Dutch or non-Western 
background

Adequate a Less than 2 % to 
8 % too high

Haemochromatosis Medical treatment 

Iodine Children and adults of 
Dutch background

Adequate Adequate No additional 
measures required

Copper Children and adults of 
Dutch background

Adequate Check NEVO data

Selenium Young children of Dutch 
background

Possibly too low Check (cut-off values 
for) selenium status 

Zinc Children and adults of 
Dutch background

Adequate

Chromium Unknown a

Fluoride Unknown a

Manganese Unknown a

Molybdenum Unknown a



52 Towards an adequate intake of vitamins and minerals



Measures for ensuring adequate intake 53

3Chapter

Measures for ensuring adequate 
intake

This chapter discusses measures (varied diet, restoration, substitution, fortifica-
tion and supplementation) aimed at ensuring an adequate intake of micronutri-
ents. It also looks back at earlier advisory reports on folic acid, vitamin D, iodine 
and vitamin A. 

3.1 Methods used to select measures

When selecting measures aimed at countering the health effects of an excessively 
high or low intake of vitamins or minerals, a diet based on the Guidelines for a 
Healthy Diet is the starting point. Supplementation is an option for individuals 
who have an excessively low intake and do not adjust their diet. Restoration, 
substitution and fortification are options if diet adjustment does not suffice (Fig-
ure 2). 

When considering measures, the committee always followed the principle 
that they must provide health benefits. This starting point is different from that 
adopted by the Committee on Dietary Reference Values, which sets dietary refer-
ence values on the basis of both health impact and biochemical parameters 
(blood values). An excessively low nutritional status is not necessarily associated 
with health problems: these often arise only once an individual is seriously defi-
cient in a micronutrient. 
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Figure 2  Multi-stage plan for selecting measures aimed at improving the intake of micronutrients 
(see figure 1 for determining whether measures are needed to ensure an adequate intake of a particu-
lar micronutrient).

3.2 A varied diet

Guidelines for a Healthy Diet

The 2006 Guidelines for a Healthy Diet are, in combination with feasibility, used 
as a starting point for determining the Food-based Dietary Guidelines.26,114 Calcu-
lations performed by the Netherlands Nutrition Centre indicate that certain 
groups in the population may not be receiving enough iron, zinc or selenium 
even if they follow a diet in accordance with the Guidelines for a Healthy Diet*. 
In the case of iron this is true of young children, teenagers and women of child-
bearing age; in the case of zinc and selenium the population groups have not 

1. Examine whether excessively low or high intake can be resolved by improving the daily diet 
in line with the Guidelines for a Healthy Diet 
Can excessively low or high intake be 
resolved? 

Yes → Provide information (aimed at 
specific target groups where 
appropriate).
Supplementation advice can be 
considered for individuals whose 
intake is too low and who do not 
adjust their diet.

No ↓

2a. If improving the daily diet would not improve excessively low intake among (groups in) the 
population, examine the effects of the measures listed below on the basis of intervention studies 
into the effects of measures, plus scenario calculations and a risk-benefit analysis where 
appropriatea: 
Restoration;
Substitution;
Fortification;
Supplementation.
 2b. If improving the daily diet would not reduce excessively high intake among (groups in) the 
population, examine the effects of the measures listed below on the basis of intervention studies 
into the effects of measures, plus scenario calculations and a risk-benefit analysis where 
appropriatea: 
Advise against the consumption of particular foods;
Advise against the use of supplements.
3. Select measures aimed at reducing or increasing intake. 
4. Monitor the effects of the measures selected.

* Only the calculations for adults have been published.
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been specified. The supply of the micronutrients thiamin, riboflavin, vitamins B6, 
B12, C and E, calcium, phosphorus, copper and magnesium is however adequate 
for the population as a whole.114

Five benchmark diets have been devised with a different composition of 
products placed in the 'preferred', 'neutral' and 'occasionally' categories. A num-
ber of comments need to be made on the calculations. For example, the calcula-
tions do not include non-staple foods, although these account for about a quarter 
of energy intake. As they can also contribute to micronutrient intake, it would 
appear that micronutrient intake is actually higher than shown in these calcula-
tions.114 

The Food-based Dietary Guidelines are designed for nutritional information 
and meal planning, or for devising a healthy diet. They are aimed at ensuring that 
dietary reference values are met by means of a varied choice of foods. 

In addition, the comparisons between the outcomes of the calculations and 
the dietary reference values were in the first instance carried out using the Dutch 
dietary reference values for iron, zinc and selenium.29 But these are outdated; in 
its report, the Netherlands Nutrition Centre used the more recently established 
American values which take new scientific developments into account.21,22 When 
considered in the light of these values, a healthy diet does contain enough zinc. 

As stated in the previous chapter, it is unclear whether the calculated intake 
of iron and selenium is actually too low. For example, it is not known whether 
the calculated iron intake does cause harm to health. Furthermore, in the case of 
the estimate of selenium intake it is not clear how closely these figures reflect 
actual selenium intake in view of the low correlation between selenium intake 
and selenium levels in toenails or plasma*.71,72 There is also no consensus on the 
cut-off values for low selenium status,112,113 and selenium deficiency rarely causes 
medical problems.21 

In the case of iron, zinc and selenium, the calculated intake from the bench-
mark diets is higher than the average intake from the daily diet consumed by par-
ticipants in food consumption surveys. 

In addition, advice aimed at increasing iron absorption from diet consists of 
recommending people to eat foods containing vitamin C.114

It is therefore not clear whether a diet in line with the Guidelines for a 
Healthy Diet provides enough iron and selenium. As a diet of this kind provides 
about three-quarters of energy requirement, iron and selenium are also obtained 
from other foods, but exactly how much is not known. Nevertheless, a diet in 

* As there is no difference between plasma and serum selenium levels, this advisory report refers to plasma selenium 
levels throughout the text, even when the actual value measured was a serum level.
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accordance with the Guidelines for a Healthy Diet does provide more iron and 
selenium than the normal daily diet.114

Supplementation advice for groups at risk

Some groups in the population need much more of certain micronutrients than 
they could obtain from a normal daily diet or even a diet in line with the Guide-
lines for a Healthy Diet. Examples include the vitamin D requirement of elderly 
people and the folic acid requirement of women around the time of conception.2,3 
Tables 5 and 6 contain a summary of the current recommendations for micronu-
trient intake in addition to the intake from the normal daily diet for children and 
adults respectively. Vegans are a special case in this respect: they do not consume 
any animal products and their vitamin B12 intake is too low as a result. Their 
requirement is not higher than that of the general population, but their intake 
from their daily diet is too low.

Specific recommendations have been produced for people with particular 
medical conditions. These are beyond the scope of this advisory report.

3.3 Investigation into the effects of measures 

The Healthy Nutrition from Start to Finish policy document produced by the 
Ministry of Health, Welfare and Sport distinguishes between two ways of 
improving the health of the population, i.e. encouraging consumers to eat a 
healthy diet and encouraging businesses to offer healthy food.116 Both are impor-
tant to ensure an adequate intake of micronutrients by the general population.

The measures selected in addition to a varied diet will depend on what pro-
portion of the population is receiving too little or too much of a particular micro-
nutrient, the distribution of the requirement, and the risk of excessively high 
intake. The basic principle when selecting measures is that they must be benefi-
cial to health (Figure 2). As long-term excessively high intake of some micronu-
trients can be harmful to health, it is not simply a case of more is better. The 
question is: what is the ideal level.

Before particular measures are chosen, an investigation should ideally be 
conducted to find out what effect they have, preferably by means of intervention 
studies. Another form of investigation that might be appropriate is scenario cal-
culations into the effects of measures on intake; however, this form of investiga-
tion has less evidential strength than intervention studies. The positive and 
negative effects on health can be compared in a risk-benefit analysis. If the nega-
tive effects are serious and uncertain (such as the relationship between folic acid 
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and colon cancer), decisions can be justified on the basis of the precautionary 
principle.117

a All neonates are given 1 milligram of vitamin K after birth to prevent cerebral haemorrhage. Infants who are entirely bottle-
fed do not need this as infant formula contains enough vitamin K.

Table 5  Micronutrients that children need in addition to their daily diet.2,3,27,115

Population group Micronutrient Effect on health
Breast-fed neonates a 25 mcg vitamin K a day for the first three 

months 
Prevents cerebral haemorrhage

All children up to 4 years 10 mcg vitamin D a day Prevents muscle weakness and fragile, 
painful bones caused by vitamin D 
deficiency

Children aged four or over with dark 
skin or who do not spend enough time 
outdoors 

10 mcg vitamin D a day Prevents muscle weakness and fragile, 
painful bones caused by vitamin D 
deficiency

Vegans Additional vitamin B12 according to the dietary 
reference value applying to the individual

Prevents anaemia caused by a vitamin B12 
deficiency

Table 6   Micronutrients that adults need in addition to their daily diet.2,3,27,115

Population group Micronutrient Effect on health
Pregnant women 400 mcg folic acid a day from at least 

four weeks before conception until 
eight weeks after conception

Reduces the risk of having a child with 
a neural tube defect

10 mcg vitamin D a day Prevents muscle weakness and fragile, 
painful bones caused by vitamin D 
deficiency

Breastfeeding women 10 mcg vitamin D a day Prevents muscle weakness and fragile, 
painful bones caused by vitamin D 
deficiency

Women aged up to 50 and men aged 
up to 70 with dark skin or who do not 
spend enough time outdoors. Or
women aged up to 50 who wear a veil

10 mcg vitamin D a day Prevents muscle weakness and fragile, 
painful bones caused by vitamin D 
deficiency

Women aged over 50 and men aged 
over 70 with pale skin who do spend 
enough time outdoors

10 mcg vitamin D a day Reduces the risk of falls or fracture.

Women aged over 50 and men aged 
over 70 with dark skin or who do not 
spend enough time outdoors. Or 
women aged over 50 who wear a veil

20 mcg vitamin D a day Reduces the risk of falls or fracture.

Institutionalized elderly people or 
elderly people suffering from 
osteoporosis

20 mcg vitamin D a day Reduces the risk of falls or fracture.

Vegans Additional vitamin B12 according to the dietary 
reference value applying to the individual

Prevents anaemia caused by a 
vitamin B12 deficiency.
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Restoration, substitution, fortification and supplementation

If large groups in the population have an excessively low intake, consideration 
can be given to adding the micronutrient to staple foods. This can be done by res-
toration, substitution or fortification. Substitution and restoration produce 
smaller changes to intake than fortification.

Fortification can, in theory, be ‘mandatory’ or voluntary. Mandatory fortifi-
cation is not legally feasible in the Netherlands, since the mandatory addition of 
iodised salt to bread was successfully challenged in the mid-1980s by an organic 
baker. However, the government can make arrangements for fortification via an 
agreement with manufacturers. The Commodities Act specifies how much of a 
particular micronutrient can be added to individual products.6 If fortification is 
regulated by agreements, it is very likely that most of the individuals in groups at 
risk will consume the fortified foods. This also applies to staple foods that 
undergo restoration or that are used as substitute products. This is unlikely in the 
case of voluntary fortification as the manufacturer decides whether or not to for-
tify a product, and so specific products are fortified. The government can encour-
age fortification in practice by consultation with manufacturers. 

Adequate intake can be achieved by adding micronutrients to staple foods 
only if the requirements of various groups do not widely differ, as is the case 
with iodine. One example of this is salt which is fortified with iodine. Where 
requirements are very different, and there is a relatively small gap between rec-
ommended dietary allowance and the tolerable upper level of intake, then fortifi-
cation cannot fully meet the requirements of groups at risk: this is because other 
groups would be at risk of an excessively high level of intake. In this situation 
the groups with the highest requirement will need to take a supplement. This 
applies to folic acid in the case of women around the time of conception and vita-
min D for children, people with dark skin or who do not spend enough time out-
doors, and elderly people.

3.4 Selection of measures

Measures that appear most likely to achieve an adequate intake of micronutrients 
should be selected on the basis of information as to their efficacy. However, this 
information alone is not sufficient to produce advice for the minister as to which 
measure is most suitable. It is also important to take European regulations and 
ethical considerations into account. 
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3.4.1 European legislation and regulations

Maximum levels for the addition of micronutrients to supplements and fortified 
foods have been set at European level in order to ensure that people who con-
sume supplements and fortified foods do not exceed the tolerable upper levels of 
intake for these substances. 

Prohibition of products that are voluntarily fortified

One of the consequences of European legislation and regulations is that the Neth-
erlands cannot prohibit any foods that are voluntarily fortified unless it can be 
shown that these foods are dangerous to public health.11 However, the prohibition 
of voluntarily fortified foods is a condition in the case of staple foods that are for-
tified with a substance that has a narrow margin, i.e. substances where the recom-
mended dietary allowance and the tolerable upper level of intake are relatively 
close together. Otherwise some of the population would be at risk of excessively 
high intake. Under current European regulations, the Minister for Health, Wel-
fare and Sport cannot follow up the advice given by the Health Council to fortify 
bread and bread replacement products with folic acid and thereby impose restric-
tions on voluntary fortification of foods with folic acid. The only option available 
to the Minister at the moment, in addition to permitting voluntary fortification, is 
to ensure that good information is provided about fortified foods and supple-
ments. The problem here is that there is no comprehensive monitoring of forti-
fied foods on the Dutch market.

The difficulty is that the concern among nutrition experts as to possible 
harmful effects does not meet the legal standard for firm evidence. The commit-
tee has, for example, used the tolerable upper intake levels for children when 
drawing up its advisory report on folic acid. There is no hard data indicating that 
a folic acid intake above these levels is harmful for children; this data would be 
needed in order to prohibit the addition of folic acid to foods in the Netherlands. 

In the longer term it may be possible to prohibit voluntarily fortified products 
at European level. The European Commission wants, when setting minimum and 
maximum levels of fortification for micronutrients with a narrow margin, to 
restrict the number of product groups to which they can be added on a voluntary 
basis. At the time of writing this report it was not known exactly what they are 
and how much of each micronutrient can be added to these products. In its policy 
document Healthy Nutrition from Start to Finish, the Ministry of Health, Welfare 
and Sport stated that it would bring the advice given by the Health Council on 
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folic acid forward in this discussion.116 The Dutch government may be able to use 
these regulations to encourage the fortification of certain products so that groups 
at risk benefit and at the same time the smallest possible number of individuals 
have excessively high intake. 

At present, supplementation appears to be the best way of achieving suffi-
cient folic acid intake by women around the time of conception.

Risk of high intake

The new European regulations mean that people who consume fortified foods 
and supplements may have an intake which is in some cases well above the rec-
ommended dietary allowance. This is because the exemptions will be decided on 
the basis of the tolerable upper levels of intake rather than on the recommended 
dietary allowance. It is true that it is unlikely that many manufacturers would add 
the maximum amount of micronutrient permitted to their products. Less fortifica-
tion is required for a nutritional claim to be made on the label, i.e. the product 
must contain 15 per cent or 30 per cent of the recommended dietary allowance. 
Nevertheless, it is likely that consumers could receive considerably more than 
the recommended dietary allowance. There are no indications that intake at these 
levels is more beneficial to health than the recommended dietary allowance.118-124 

Another question is how substances for which no tolerable upper level of 
intake has been set should be handled at European level. It may be that minimum 
and maximum levels of fortification and supplementation will be set for micro-
nutrients for which there are indications that a certain level of intake could be 
harmful. These are vitamin C, beta-carotene, phosphorus, potassium, iron and 
manganese. The same approach might not be taken for micronutrients for which 
there is no known risk (or a low risk) of harm caused by high intake: these are 
vitamins B1, B2, B12 and K, biotin, pantothenic acid and chromium. However, in a 
few cases the fact that no tolerable upper level of intake has been determined is 
due not to strong evidence that these levels are safe but to the absence of suffi-
cient systematic research into the health effects of such high doses. This means 
that it is not always possible to entirely rule out toxicity caused by supplements 
containing very high levels of these micronutrients. 

3.4.2 Ethical aspects

Ethical aspects also play a part in addition to the question of whether introducing 
fortification of staple foods is legally possible. Fortification of staple foods such 
as milk, bread and oil restricts personal freedom. This is not the case (or less so) 
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if unfortified products are still available in addition to those which have been for-
tified. The question is: do the benefits, such as preventing excessively high 
intake, justify this breech of liberty. Consideration must also be given to whether 
alternative measures could also have a sufficient impact.

Another question is whether it is acceptable to expose the population as a 
whole if only a small, vulnerable group would benefit and if it is uncertain 
whether the rest of the population would not suffer harm to health. In the case of 
uncertain effects that could be serious, the final decision could be taken using a 
precautionary strategy.117 This would mean taking account of a worst-case sce-
nario when formulating policy, even if the evidence for the risk is not very 
strong.

3.5 Monitoring

The final step is to ascertain whether the measures selected have achieved a suf-
ficient micronutrient intake. Investigations should be conducted into intake, sta-
tus, and possibly also the effects on health. In order for an accurate estimate of 
intake to be produced it is very important that the composition of fortified foods 
in the Netherlands is monitored, as is already the case for supplements. It will be 
difficult to demonstrate the effects of measures on health, as many other factors 
may be involved. Nevertheless, this process (which should ideally be based on 
existing records) can give an impression of changes in the existence of health 
effects over time. 

3.6 Summary

The primary measure among those aimed at resolving excessively low or high 
intake of micronutrients is adjustment to the daily diet. If people do not adjust 
their daily diet, supplementation advice can be considered in the case of exces-
sively low intake. Some population groups have a very high requirement for cer-
tain micronutrients, or a very low intake as a result of their particular diet, and 
therefore need additional supply in the form of supplements or fortified foods 
(see Tables 5 and 6). 

The basic principle when selecting measures to achieve adequate intake 
alongside a varied diet is that the measures should provide health benefits. This 
should ideally be ascertained by means of intervention studies, and possibly also 
scenario calculations and a risk-benefit analysis. 

European regulations on voluntary fortification also have a part to play in 
considering measures. These regulations mean that it is not possible at present to 
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prohibit foods that have been fortified on a voluntary basis from the market. In 
the case of micronutrients with a narrow margin between the recommended 
dietary allowance and the tolerable upper level of intake, the combination of for-
tified staple foods and products fortified on a voluntary basis increases the risk of 
the tolerable upper level of intake being exceeded.

European regulations are to be drawn up on minimum and maximum levels 
for fortification and supplementation. As exemptions will be decided on the basis 
of the tolerable upper levels of intake rather than on the recommended dietary 
allowance, it is possible that some individuals may have an intake well above the 
recommended dietary allowance. Intake at this level is no more beneficial to 
health than intake at the level of the recommended dietary allowance. It is not yet 
clear how European regulations will deal with micronutrients for which no toler-
able upper level of intake has been set. 

Ethical aspects such as philanthropy, respect for autonomy, and refraining 
from harm need to be taken into consideration when devising policy, alongside 
European regulations.

Finally, the effects of the measures selected on intake and health need to be 
monitored, preferably on the basis of existing records.
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4Chapter

Conclusions and recommendations

This advisory report addresses the question of how an adequate intake of micro-
nutrients by the general, healthy population can be achieved. Hereto, the follow-
ing questions are addressed: (1) which micronutrients are obtained in insufficient 
quantities, or in excess, from the daily diet; (2) what needs to be taken into 
account when measures aimed at ensuring an adequate intake of micronutrients 
are taken; and (3) what measures should be given priority in this respect. The 
first two questions are discussed in the conclusions and the final question is 
addressed in the recommendations.

4.1 Conclusions

Micronutrients for which intake may be too low or too high

The daily diet of most children and adults of Dutch origin supplies enough 
thiamin, riboflavin, vitamins B6 and C, phosphorus, potassium, magne-
sium, copper and zinc

There are indications that the intake of thiamin, riboflavin, niacin, vitamins B6 
and C, phosphorus, potassium, magnesium, chloride, copper and zinc by most 
children and adults of Dutch origin is adequate. Extensive data on micronutrient 
intake is available for these groups. Much less is known about the intake of these 
substances by women who are pregnant or breastfeeding, people of non-Western 
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origin, individuals with a low energy intake, especially elderly, or with an 
unusual dietary pattern. 

The daily diet may not supply enough riboflavin, vitamin B12, vitamin E, 
calcium, iron or selenium for some groups

People of Turkish, Moroccan or Surinamese background may not be consuming 
enough riboflavin or calcium. The vitamin B12 status of 12 to 25 per cent of eld-
erly people is too low. The iron status of 20 per cent of children of asylum-seek-
ers, approximately 35 per cent of women of childbearing age and almost 50 per 
cent of pregnant women is too low. Finally, the vitamin E and selenium intake of 
young children may be too low.

It is often unclear whether excessively low intake or status are associated 
with adverse effects on health

No studies have been carried out to ascertain whether excessively low intake of 
riboflavin and calcium by individuals of Turkish, Moroccan or Surinamese back-
ground and the low intake of vitamin E and selenium by young children is asso-
ciated with low status or adverse health effects. 

It is unclear whether low vitamin B12 status among adults and low iron status 
among women of childbearing age causes adverse health effects and whether 
supplementation with vitamin B12 or iron respectively would actually provide 
health benefit. Low status is not the same as a serious deficiency in vitamin B12 or 
iron; deficiencies need to be treated. 

Factors that play a part in devising policy measures

A varied diet is the basis for good micronutrient intake 

A diet in line with the Guidelines for a Healthy Diet provides enough micronutri-
ents for the general population. However, there are some exceptions to this (see 
Tables 5 and 6). In addition, elderly people are at greater risk of deficiency of 
various micronutrients simultaneously, and the same may also be true of individ-
uals of low socio-economic status.



Conclusions and recommendations 65

There is no standard approach. A multi-stage plan can be used to deter-
mine how micronutrient intake can be guaranteed

The committee's four previous advisory reports show that it is impossible to 
devise one standard approach to select the right measure for a micronutrient. 
Each of the micronutrients examined is unique in respect of excessively low or 
high intake and the associated risks for the various population groups. A multi-
stage plan can be followed when considering measures (Figures 1 and 2). A key 
principle of this multi-stage plan is that measures such as supplementation and 
fortification must provide health benefits; when considering measures relating to 
vitamin B12 or iron, for example, it is important to ascertain whether people with 
a low status would actual benefit from extra vitamin B12 or iron.

 If large groups in the population have excessively low intake and require-
ments do not vary to any great degree, then consideration can be given to fortify-
ing staple foods. If only a small number of groups in the population have 
excessively low intake, or if the requirements of different groups vary consider-
ably, then supplementation advice, possibly combined with fortification, should 
be considered.

Micronutrient intake above the recommended dietary allowance does not 
provide any health benefits

The new European regulations mean that people who consume fortified foods 
and supplements may have an intake which is in some cases well above the 
recommended dietary allowance. This is because exemptions are decided on the 
basis of the tolerable upper levels of intake, not on the recommended dietary 
allowance; there are no indications that intake at this level is more beneficial to 
health than intake at the recommended level. 

Another question is how substances for which no tolerable upper level of 
intake has been set should be handled at European level. 

The current European regulations on voluntary fortification may be a limit-
ing factor with regard to the fortification of staple foods

The advisory reports on folic acid and vitamin D recommended that the Minister 
consider fortification of only a limited number of staple foods. The European 
regulations on voluntary fortification may be a limiting factor with regard to the 
fortification of staple foods with these and other micronutrients where the recom-
mended dietary allowance and the tolerable upper level of intake are relatively 
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close together: vitamin A, iodine, selenium, copper and zinc. It is not possible at 
present to prohibit foods that have been fortified on a voluntary basis from the 
market. In the case of micronutrients with a narrow margin, the combination of 
fortified staple foods with products that are fortified on a voluntary basis 
increases the risk of exceeding the tolerable upper level of intake. 

4.2 Recommendations

Advice on ensuring an adequate supply of micronutrients

Information material should state that only certain groups of the popula-
tion need extra vitamins and minerals in addition to a varied diet

A diet in line with the Guidelines for a Healthy Diet is the prime factor in ensur-
ing an adequate supply of micronutrients. Additional measures such as supple-
mentation advice and fortification are only desirable if they provide health 
benefits; this is why only certain groups at risk need extra micronutrients in addi-
tion to a varied diet. The groups in question are: neonates (vitamin K); women 
wishing to conceive (folic acid); children aged up to four, individuals with dark 
skin or who do not spend enough time outdoors, women who wear a veil, women 
who are pregnant or breastfeeding, women aged over 50 and men aged over 70 
(vitamin D); and finally vegans (vitamin B12). 

Prevent excessively high intake from fortified foods and supplements

The committee recommends that people who want to consume fortified foods or 
take supplements should be advised that their intake from these sources should 
not exceed the level of the recommended dietary allowance per day of the micro-
nutrient(s) in question in addition to the micronutrients they obtain from food. 
From a nutritional point of view there is no need to consume more of a micronu-
trient than is recommended. It does not confer any additional health benefit. In 
fact, long-term intake above the tolerable upper level of intake may actually be 
harmful to health.

Restrict at European level the number of products to which micronutrients 
with a narrow margin may be added

The committee takes the view that limits should be set on the number of product 
groups to which micronutrients with a narrow margin between the recommended 
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dietary allowance and the tolerable upper levels of intake (vitamins A and D, 
folic acid, iodine, selenium, copper and zinc) may be added. This can reduce the 
risk of excessively high intake. 

Monitoring

Clarify further the micronutrient intake and status among children and 
adults of non-Western background

The committee recommends that high priority be given to obtaining more infor-
mation about the micronutrient intake and nutritional status of children and 
adults of Turkish, Moroccan or Surinamese background. The aim of this is to 
identify and, if necessary, resolve any deficiency or excessively high intake 
among these groups. Particular attention should be paid to the iron intake and 
iron status of young children of non-Western background. In addition, the com-
mittee thinks it desirable that more data be obtained on micronutrient intake and 
status by women who are pregnant or breastfeeding and by individuals with a 
low energy intake, especially elderly people, or those with an unusual dietary 
pattern. 

Over the next few years the RIVM will conduct food consumption surveys 
on some of the aforementioned groups. One of the questions that will be 
addressed in this additional research is how far their diet deviates from the 
Guidelines for a Healthy Diet, and whether this deviation causes excessively low 
or high intake. This information will be used to determine whether dietary advice 
can prevent excessively low or high intake, or whether certain groups of people 
need extra supplies of some micronutrients.*

Continue monitoring micronutrient intake and the composition of fortified 
foods

The committee recommends that the intake of micronutrients should be moni-
tored continuously. This is particularly important in the case of micronutrients 
where the margin between recommended dietary allowance and the tolerable 
upper level of intake is narrow; the committee thinks it desirable that the contri-
bution of fortified products to micronutrient intake be established. It is important 

* It is expected that this issue will eventually be covered in a series of future advisory reports looking at the diet and 
nutritional condition of children, elderly people and people of non-Western origin or low socio-economic status 
based on data to be collected by the RIVM.
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for intake from supplements to be taken into account as well. The committee also 
recommends that monitoring take account of new developments in science and 
regulations.

Further investigations

Investigation of the effects on health of low iron status among teenage 
girls and women of childbearing age

The committee recommends giving high priority to investigating whether low 
iron status among teenage girls and women of childbearing age, pregnant or not, 
is associated with health problems. It also recommends investigating whether 
low iron status among children and low vitamin B12 status among adults and the 
elderly is also associated with health problems. 

Ascertain whether the intake of riboflavin, vitamin E, calcium and sele-
nium among groups at risk may be too low

The committee advises that indications of excessively low micronutrient intake 
be verified by means of status research, if available, and where necessary by 
investigations into any health effects: riboflavin and calcium in the case of indi-
viduals of Turkish, Moroccan or Surinamese background, and vitamin E and 
selenium among young children in general. 

Add information on vitamin K content to the Dutch Food Composition 
database

The committee recommends that the vitamin K content of foods be added to 
NEVO as vitamin K plays a role in blood clotting and bone building. Attention 
should also be paid to verifying the quality of data in NEVO.

Conduct additional research to verify the tolerable upper levels of intake 
for children

In the case of many micronutrients, little or no research has been carried out on 
children to ascertain the effects of intake above the tolerable upper levels of 
intake. Most of the values set for children are derived from the tolerable upper 
levels of intake in adults. There is therefore no evidence as to whether or not 
(excessively) high intake is damaging. For that reason, tolerable upper levels of 
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intake are not legally tenable in most cases and, for example, fortified foods must 
be permitted. 

The committee is of the opinion that observational studies must in future be 
carried out, supplemented by cell research and animal experimentation where 
necessary, in order to rule out the possibility that some micronutrients have 
harmful effects on health in children at doses at or above the tolerable upper level 
of intake. 

Evaluate dietary reference values 

The committee recommends that the Dutch dietary reference values for micronu-
trients be assessed or determined by comparing the current values with those that 
have been set in the United States of America, Australia and New Zealand and 
with new dietary reference values that may be established in Scandinavia and 
Europe towards that time. This advisory report has made a move in this direction 
by using more recent American, Australian and New Zealand reference values 
for micronutrients whose dietary reference values in the Netherlands were set in 
1989. The report also uses the European tolerable upper levels of intake.
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Request for advice

Date of request: 26 January 2006

Letter reference: VGP/VV 2646726

It is important for public health that the population has an adequate supply of essential micronutri-
ents. We know that a habitual diet does not contain enough of some of these essential micronutrients 
to meet the needs of (certain groups of) the population. The Ministry of Health, Welfare and Sport 
therefore follows an active policy with regard to these essential micronutrients. This policy covers 
both the use of supplements (vitamin D for young children, folic acid for pregnant women and 
women who want to have a baby) and fortification of foodstuffs. The addition of vitamins A and D to 
margarine, butter, and oil is permitted and encouraged under the Agreement on the vitamin fortifica-
tion of spreadable fats. The addition of iodine to table salt (and alternative products), bread and bread 
substitutes (via salt used in breadmaking) and meat products (via nitrite pickle) is also permitted. 

On the other hand it is important to ensure that people do not consume too much of certain essential 
micronutrients, as this could be harmful to health. That is why foodstuffs cannot in principle be forti-
fied with essential micronutrients that have a ‘narrow margin’. The micronutrients in question are 
vitamin A, vitamin D, folic acid, selenium, copper and zinc. A ‘narrow margin’ in this context means 
that the recommended dietary allowance (RDA) and the safe upper level of intake are relatively close 
to one another, which means that people can easily run the risk of consuming too much of a certain 
vitamin, mineral or trace element. The addition of iodine to foodstuffs is prohibited for the same rea-
son. There are however exceptions to these rules: iodine can be added to salt (used in breadmaking 
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and preparing meat products) and vitamins A and D can be added to spreadable fats. Controlled addi-
tions seek to ensure that consumers do not ingest too much or too little. As far as the other essential 
micronutrients that do not have a narrow margin are concerned, fortification of foodstuffs is permit-
ted up to 100% of the recommended dietary allowance per daily intake. 

Three developments are taking place at the moment leading to a need to review micronutrient policy. 
They are set out below. 

Following the judgement of the Court (2 December 2004, EC Commission v. Netherlands, C-41 102), 
the Netherlands has had to give up its absolute ban on fortification with substances such as folic acid. 
Requests for exemption from the ban on adding micronutrients can only be rejected if it can be 
demonstrated that placing the specific product on the market would endanger public health. 
According to the Court's judgement, the absence of a nutritional need for the fortification of 
foodstuffs, which has in the past been an important argument used by the Netherlands in rejecting 
requests for exemption, no longer constitutes adequate grounds. The EU regulation on voluntary 
fortification of foodstuffs with vitamins, minerals and some other substances will take effect in the 
course of the next year or two. Policy on the fortification of foodstuffs with micronutrients will then 
be harmonised throughout the EU. This regulation will set minimum and maximum amounts of 
vitamins and minerals that can be added. The same procedure will be carried out for dietary 
supplements in order to minimise the risk of overdoses of micronutrients by people consuming 
fortified foodstuffs and taking dietary supplements. It is true that the regulation deals with voluntary 
fortification and therefore by definition does not resolve the problem of possible deficits in the supply 
of essential micronutrients. But the regulation does allow EU member states to continue or introduce 
mandatory fortification of foodstuffs if this is necessary on public health grounds. The question is 
whether the Netherlands should maintain its current system of voluntary fortification of spreadable 
fats with vitamins A and D and the fortification of table salt, salt used in breadmaking and nitrite 
pickle with iodine or whether it should move to a system of mandatory fortification. Another point is 
that science is producing new findings. Increasingly, researchers are discovering that the health 
benefits of a supply of certain micronutrients at levels (far) above the current dietary reference 
values. As this might also lead to a risk of excessive intake, which needs to be considered in the light 
of the other effects, the Ministry’s policy could be based on a risk-benefit analysis. Risk-benefit 
analysis models are being devised. One example is the role that folic acid is thought to play in 
preventing cardiovascular diseases. The United States has examined the advantages and 
disadvantages of extra folic acid supply and has decided to introduce mandatory fortification of flour 
(for use in bread making and other applications). Ireland and the United Kingdom are currently 
considering whether to follow suit. 

The challenge facing me is to devise a policy, within the context of the new European regulation, 
under which the largest possible proportion of the population will receive sufficient essential 
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micronutrients while the smallest possible proportion of the population will run the risk of consuming 
more than the safe upper level of intake. 

In the light of this, I am asking the Health Council to address the questions set out below. 

For what essential micronutrients for which dietary reference values have been established in the 
Netherlands and in what situation does the habitual diet not offer sufficient guarantees that the popu-
lation, or groups of the population, will have an adequate supply? Please use food consumption data, 
nutritional status data and other relevant scientific information when addressing this issue. What is 
the best way of ensuring an adequate supply of essential micronutrients in these situations? The 
Council is requested to look at all available policy instruments for each essential nutrient in its delib-
erations. What might the health benefits of an active fortification policy (whether with mandatory 
fortification or not) be for (groups of) our population in the light of a risk-benefit analysis for essen-
tial micronutrients such as folic acid and vitamin D (and any other relevant vitamins and/or miner-
als)? 

I would very much appreciate receiving your advisory report around the middle of 2007. 
(signed)
The Minister for Health, Welfare and Sport

H. Hoogervorst
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The committee

• Professor G. Schaafsma, chairman
Emeritus Professor of Food and Nutrition, Wageningen University / Former 
director food and health, TNO Quality of Life, Zeist

• Dr. H. van den Berg
Nutritional expert, Nutrition Centre, The Hague

• E.N. Blok, advisor
Ministry of Health, Welfare and Sport, The Hague

• Dr. H.J. Blom
Clinical biochemic geneticist, Free University Medical Centre, Amsterdam

• Professor C.P.G.M. de Groot
Professor of Nutritional Physiology, with a particular focus on the ageing 
process and elderly people, Wageningen University

• Dr. M. den Heijer
Endocrinologist, St. Radboud University Medical Centre, Nijmegen

• Dr. K.F.A.M. Hulshof
Nutritional expert, formerly with TNO Quality of Life, Zeist

• Professor P.T.A.M. Lips
Professor of Endocrinology, Free University Medical Centre, Amsterdam

• Professor I.M.C.M. Rietjens
Professor of Toxicology, Wageningen University

• Professor P.J.J. Sauer
Professor of Paediatric Medicine, University of Groningen
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• Professor P. van ’t Veer
Professor of Nutrition and Epidemiology, Wageningen University

• Dr. T. Vulsma
Paediatrician and endocrinologist, Amsterdam University Medical Centre

• Dr. R.M. Weggemans, scientific secretary
Health Council, The Hague

The Health Council and interests

Members of Health Council Committees are appointed in a personal capacity 
because of their special expertise in the matters to be addressed. Nonetheless, it 
is precisely because of this expertise that they may also have interests. This in 
itself does not necessarily present an obstacle for membership of a Health Coun-
cil Committee. Transparency regarding possible conflicts of interest is nonethe-
less important, both for the President and members of a Committee and for the 
President of the Health Council. On being invited to join a Committee, members 
are asked to submit a form detailing the functions they hold and any other mate-
rial and immaterial interests which could be relevant for the Committee’s work. 
It is the responsibility of the President of the Health Council to assess whether 
the interests indicated constitute grounds for non-appointment. An advisorship 
will then sometimes make it possible to exploit the expertise of the specialist 
involved. During the establishment meeting the declarations issued are dis-
cussed, so that all members of the Committee are aware of each other’s possible 
interests.
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Assessment of the methodological 
quality and level of evidence

Publications were assessed on the basis of the approach used when drawing up 
the Guidelines for a Healthy Diet 2006.26 However, the approach is presented 
more clearly in the advisory reports on micronutrients as it incorporates tables in 
which the conclusions are classified according to their level of evidence, with a 
reference to the studies on which the classification is based.1-4 This is largely in 
line with the approach used when developing evidence-based guidelines.32 
Another feature of the approach taken in this advisory report is that it uses the 
SIGN grading system, granting the highest level of evidence (A1) only to sys-
tematic review articles of good quality.125

The aim of the assessment system used is to determine relationships between 
factors. It is not, or only to a very limited extent, to assess data on the micronutri-
ent supply of the Dutch population or the effects of current Dutch policy, and 
therefore was not applied to those subjects.
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Table 7 Grades of methodological quality used to classify individual studies into interventions with 
folic acid or the relationship between folate intake or status and the risk of various conditions.32,125

Grade Type of study
A1 Systematic review articles of good quality relating to at least two grade A2 studies 

conducted independently of one another.
A2 Randomised, double-blind, comparative intervention study of good quality and

sufficient size.
B1 Systematic review articles of good quality relating to at least two grade B2 studies

conducted independently of one another.
B2 Comparative studies, but without all the features referred to under A2 or goodquality

cohort studies or patient case studies.
C Non-comparitive studies.
D Opinion of the committee.

Table 8  Level of evidence of conclusions.26,32 
Level
1: Convincing Based on 1 systematic review article (grade A1) or at least 2 grade A2 studies carried 

out independently of one another.
2: Probable Based on 1 review article (grade B1) or at least 2 grade B2 studies carried out

independently of one another.
3: Insufficient Based on 1 grade A2 or B2 study or on grade C research.
4: Insufficient Based on the committee's opinion (grade D).
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Intake data from food consumption 
surveys

Table 9  Mean observed intake of micronutrients among participants of the third food consumption survey (1997/1998) and 
recommended dietary allowance (RDA) or adequate intake (AI) by age and sex.37

1-4 year 4-7 year 7-10 year 10-13 
year

13-16 
year

16-19 
year

19-22 
year

22-50 
year

50-65 
year

> 65 year

Vitamin A (RE/day)
Men RDA/AI 400 500 700 1000 1000 1000 1000 1000 1000 1000

intake 652 671 683 634 778 972 1000 1081 1198 1113
Women RDA/AI 400 500 700 800 800 800 800 800 800 800

intake 534 582 686 660 724 754 741 803 870 797
Thiamin (mg/day)
Men RDA/AI 0,3 0,5 0,8 0,8 1,1 1,1 1,1 1,1 1,1 1,1

intake 0,68 0,73 0,89 1,16 1,25 1,26 1,40 1,47 1,42 1,37
Women RDA/AI 0,3 0,5 0,8 0,8 1,1 1,1 1,1 1,1 1,1 1,1

intake 0,67 0,72 0,87 0,97 1,04 1,15 1,14 1,22 1,30 1,13
Riboflavin (mg/day)
Men RDA/AI 0,5 0,7 1,0 1,0 1,5 1,5 1,5 1,5 1,5 1,5

intake 1,31 1,37 1,43 1,57 1,58 1,64 1,78 1,72 1,75 1,64
Women RDA/AI 0,5 0,7 1,0 1,0 1,1 1,1 1,1 1,1 1,1 1,1

intake 1,21 1,34 1,42 1,42 1,36 1,35 1,34 1,45 1,50 1,45
Vitamin B6 (mg/day)
Men RDA/AI 0,4 0,7 1,1 1,1 1,5 1,5 1,5 1,5 1,8 1,8

intake 0,94 1,05 1,31 1,42 1,64 1,82 2,09 1,94 1,92 1,75
Women RDA/AI 0,4 0,7 1,1 1,1 1,5 1,5 1,5 1,5 1,5 1,5

intake 0,87 1,01 1,15 1,28 1,34 1,41 1,46 1,49 1,51 1,43
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Table 9 continued.
1-4 year 4-7 year 7-10 year 10-13 

year
13-16 
year

16-19 
year

19-22 
year

22-50 
year

50-65 
year

> 65 year

Vitamin C (mg/day)
Men RDA/AI 40 45 50 55 65 70 70 70 70 70

intake 56 52 63 72 79 71 78 76 86 88
Women RDA/AI 40 45 50 55 65 65 70 70 70 70

intake 53 57 57 75 81 81 77 81 94 95
Vitamin D (mcg/day)
Men RDA/AI 5-10 2,5-5 2,5-5 2,5-5 2,5-5 2,5-5 2,5-5 2,5-5 5-10 12,5-15

intake 2,0 2,3 2,9 3,6 3,9 4,6 4,7 4,4 4,9 4,8
Women RDA/AI 5-10 2,5-5 2,5-5 2,5-5 2,5-5 2,5-5 2,5-5 2,5-5 5-10 12,5-15

intake 2,2 2,2 2,8 3,1 3,4 3,2 2,8 3,2 3,3 3,6
Vitamin E 
(mg/day)
Men RDA/AI 5,7 7,8 9,1 10,1 11,8 13,3 13 11,8 10,7 9,4

intake 7,6 9,1 11,2 12,4 15,4 16,4 15,6 14,8 14,6 13,7
Women RDA/AI 5,5 7,1 8,3 9,5 10,6 11,0 9,9 9,3 8,7 8,3

intake 6,8 8,4 10,4 11,7 12,1 11,8 11,0 11,6 11,2 11,6
Calcium (mg/day)
Men RDA/AI 500 700 1200 1200 1200 1200 1000 1000 1100 1100-

1200
intake 846 872 914 1006 1045 1095 1114 1068 1112 1024

Women RDA/AI 500 700 1100 1100 1100 1100 1000 1000 1100 1100-
1200

intake 790 858 901 912 904 908 865 963 995 959
Phosphorus (mg/day)
Men RDA/AI 400-800 400-800 600-1200 900-1800 900-1800 800-1600 700-1400 700-1400 700-1150 700-1150

intake 1005 1116 1273 1433 1572 1723 1847 1751 1740 1576
Women RDA/AI 400-800 400-800 600-1200 700-1400 700-1400 700-1400 700-1400 700-1400 700-1150 700-1150

intake 932 1073 1185 1289 1326 1359 1315 1387 1386 1338
Iron (mg/day)
Men RDA/AI 7,0 7,0 8,0 10,0 15,0 15,0 11,0 9,0 9,0 9,0

intake 6,1 7,0 8,4 9,9 10,9 11,5 12,2 13,0 12,9 11,4
Women RDA/AI 7,0 7,0 8,0 11,0 12,0 14,0 16,0 15,0 8,0 8,0

intake 5,8 6,6 7,8 9,1 9,0 9,9 9,5 10,7 10,7 10,1
Copper (mcg/day)
Men RDA/AI 0,3-0,7 0,5-1,0 0,6-1,4 1,0-2,5 1,5-3,0 1,5-3,5 1,5-3,5 1,5-3,5 1,5-3,5 1,5-3,5

intake 0,62 0,74 0,91 1,04 1,17 1,24 1,28 1,27 1,25 1,12
Women RDA/AI 0,3-0,7 0,5-1,0 0,6-1,4 1,0-2,5 1,5-3,0 1,5-3,5 1,5-3,5 1,5-3,5 1,5-3,5 1,5-3,5

intake 0,57 0,69 0,79 0,93 0,95 1,01 1,00 1,05 1,03 0,95
Magnesium (mg/day)
Men RDA/AI 60-70 90-100 120-140 150-175 220-255 275-325 300-350 300-350 300-350 300-350

intake 192 210 247 276 301 336 365 381 379 332
Women RDA/AI 60-70 90-100 120-140 155-185 210-250 225-275 250-300 250-300 250-300 250-300

intake 177 202 220 243 251 261 264 302 306 284
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Table 9 continued.
1-4 year 4-7 year 7-10 year 10-13 

year
13-16 
year

16-19 
year

19-22 
year

22-50 
year

50-65 
year

> 65 year

Selenium (mcg/day)
Men RDA/AI 10-30 15-45 20-60 30-80 40-110 45-140 50-150 50-150 50-150 50-150

intake 26 27 34 37 42 45 50 51 53 48
Women RDA/AI 10-30 15-45 20-60 30-85 40-110 45-110 50-150 50-150 50-150 50-150

intake 22 27 30 34 35 36 36 41 42 39
Zinc (mg/day)
Men RDA/AI 4,0 5,0 6,0 7,0 10,0 11,0 10,0 10,0 10,0 10,0

intake 5,8 6,5 7,5 8,9 9,7 10,5 11,4 11,2 11,4 10,0
Women RDA/AI 4,0 5,0 6,0 7,0 10,0 9,0 9,0 9,0 9,0 9,0

intake 5,5 6,1 7,0 7,5 8,1 8,5 8,3 9,0 9,3 8,9
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Table 10  Mean and standard deviation of the observed intake of micronutrients among participants 
(19-30 year) of the food consumption survey among young adults and recommended dietary allowance 
(RDA) or adequate intake (AI) by sex.37

RDA/AI Mean intake ± standard deviation
Vitamin A (RE/day)1

Men 1000 1176 ± 1092
Women 800 856 ± 714
Thiamin (mg/day)2

Men 1,1 1,5 ± 0,6
Women 1,1 1,1 ± 0,6
Riboflavin (mg/day)2

Men 1,5 1,8 ± 0,8
Women 1,1 1,4 ± 0,7
Vitamin B6 (mg/day)3

Men 1,5 2,1 ± 0,9
Women 1,5 1,6 ± 0,8
Folate (B11) (mcg/day)3

Men 300 220 ± 108
Women 300 153 ± 56
Vitamin B12 (mcg/day)3

Men 2,8 4,8 ± 5,3
Women 2,8 3,3 ± 2,0
Vitamin C (mg/day)1

Men 70 99 ± 66
Women 70 93 ± 57
Vitamin D (mcg/day)2

Men 2,5 3,8 ± 2,2
Women 2,5 2,7 ± 2,0
Vitamin E (mg/day)1

Men 12,4 13,6 ± 6,9
Women 9,6 10,0 ± 5,4
Calcium (mg/day)2

Men 1000 1135 ± 493
Women 1000 935 ± 411
Iron (mg/day)1

Men 10 12,2 ± 3,6
Women 15,5 9,4 ± 3,7
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Definitions

Adequate intake
The lowest level of intake that seems to be adequate for practically the 
entire population. An adequate intake level is estimated if research 
data is insufficient to allow an average requirement and recommended 
allowance to be determined.28

Average requirement 
The intake that meets the needs of half the population for a particular 
nutrient. The recommended dietary allowance is derived from the 
average requirement, assuming normal distribution of the require-
ment.28

Diet 
Unless otherwise specified, 'diet' refers to foods and supplements.

Fortification 
Adding one or more micronutrients to a foodstuff, resulting in a con-
centration higher than that which naturally occurs in the foodstuff or 
the raw material from which it was made in order to prevent or correct 
a proven deficit in one or more micronutrients in (parts of) the popula-
tion.5

Recommended dietary allowance 
The intake that meets the needs of 97.5 per cent of the population for a 
particular nutrient. It is assumed that this need is distributed nor-
mally.28 
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Restoration 
Adding micronutrients that are lost during the production process, 
storage and/or sale to foodstuffs. The amount added to the foodstuff 
restores the level of the micronutrient to the previous concentration in 
the edible part of the foodstuff or the raw material from which it was 
made.5

Tolerable upper level 
Highest level of intake at which no harmful effects are observed or to 
be expected. 28

Substitution 
Replacing a foodstuff with a different foodstuff that is as close as pos-
sible to it in terms of appearance, consistency, taste, colour and odour 
or that serves the same purpose for the consumer.5

Supplementation 
Using a supplement containing micronutrients as an addition to diet.

Threshold method 
The threshold method estimates the percentage of people in a popula-
tion with an intake above or below a particular dietary reference value. 


