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This paper follows up the work of the conference "Ending hidden hunger: a policy 
conference on micronutrient malnutrition" (Montreal, October 1991), convened by WHO and 
UNICEF, and cosponsored by FAO, UNDP, the World Bank and the international development 
agencies of Canada and the United States of America. The purpose of this conference, which 
was attended by high-level representatives of governments and cooperating agencies, was to 
reinforce commitment and collaboration at national, regional and global levels, to accelerate 
progress towards the goals of elimination or control by the year 2000 of micronutrient 
malnutrition - that is, iodine deficiency disorders, vitamin A deficiency and iron deficiency 
anaemia. These goals were endorsed, respectively, by the World Health Assembly and by the 
World Summit for Children (New York, September 1990). 

The report gives suggestions for drawing up national strategies and plans of action to 
achieve the stated goals. Various types of intervention are feasible in respect of each of the 
main micronutrients - dietary diversification, food fortification, supplementation and public 
health measures. Each type of intervention is likely to play some role, of which the importance 
will be determined at country level. 

The paper discusses the processes by which countries may generate the necessary 
commitment, plans of action and resources. In general there is need for more detailed 
assessments and analysis of micronutrient problems; far greater public and political awareness 
of their significance; formulation and implementation of plans of action; development of 
monitoring and evaluation systems; and mobilization of resources. National mechanisms to 
support programmes for overcoming micronutrient malnutrition will be required. Examples are 
given of action needed at different levels - community, district, national, regional and global. 
Areas for common action are identified, as well as the key features of an integrated approach. 

In general programmes for control of iodine deficiency disorders are relatively more 
advanced and some mechanisms have been set up for coordination at national and international 
levels (national councils or committees). Working groups representing WHO, UNICEF, the 
International Council for Control of Iodine Deficiency Disorders and other multilateral, bilateral 
or nongovernmental agencies are already functioning in each of the geographical regions and at 
global level. These may be suitable models for developing stronger support for programmes for 
overcoming vitamin A deficiency and anaemia. 

The international community has decisively and enthusiastically expressed its 
determination to support governments in their efforts to attain the declared goals as regards the 
three micronutrients, in the same way as support has been given on an unprecedented scale for 
the elimination of smallpox and the expansion of immunization programmes. The Executive 
Board reviewed and endorsed this paper, and in resolution EB89.Rll recommended a resolution. 
for adoption by the World Health Assembly. 
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I. BACKGROUND 

Historical perspective 
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1. Micronutrient malnutrition is the term now commonly used when referring to the main vitamin or 
mineral nutritional deficiencies of public health significance - iodine deficiency disorders, vitamin A deficiency 
and iron deficiency anaemia. Although some of the obvious clinical manifestations of the deficiencies, such as 
goitre, night-blindness and pallor, have been recognized for thousands of years, it has only been in the last 
60-70 years that nutrition scientists have studied and recognized the fundamental role of iodine, vitamin A and 
iron in human health. Indeed, it has been only in the past decade that a realistic picture Jtas emerged both of 
the broad spectrum of disability, morbidity and mortality, and of the vast global dimensions of millions affected 
by these forms of malnutrition. 

2. From its inception, the World Health Organization has been active in establishing the scientific basis for 
control of iodine, vitamin A and iron deficiencies, formulating standards, guidelines, methodology and 
strategies and, in collaboration with Member States and other international and bilateral organizations, 
promoting the development of effective sustainable national control programmes. All three deficiency 
disorders have been the subject of a number of resolutions of the World Health Assembly including: 

- resolutions WHA39.31 (1986) on prevention and control, and WHA43.2 (1990) on the global 
elimination of iodine deficiency disorders as a major public health problem; 

- resolutions WHA22.29 (1969), WHA25.55 (1972), WHA28.54 (1978) and WHA37.18 (1984) relating to 
prevention and control of vitamin A deficiency and xerophthalmia; and 

- resolutions WHA38.27 (1985) expressing concern at the frequency of nutritional anaemia, and 
WHA40.27 (1987) highlighting the need to prevent the main causes of maternal mortality, a common 
underlying one being anaemia. 

At regional level, Member States in Africa, South-East Asia and other regions have already declared through 
several WHO regional committee resolutions their resolve to control or eliminate iodine deficiency disorders, 
vitamin A deficiency and nutritional anaemia. 

3. Other endeavours at international level have been gaining momentum, particularly over the past decade. 
The International Vitamin A Consultative Group (IVACG), the International Nutritional Anaemia 
Consultative Group (INACG) and, latterly, the International Council for Control of Iodine Deficiency 
Disorders (ICCIDD) have convened a series of global and regional meetings in collaboration with WHO and 
UNICEF and helped to stimulate a good deal of action at country level. Under the auspices of these 
organizations, much necessary applied research has been carried out. 

4. Recognizing the possibilities created by this global movement to eliminate or control micronutrient 
deficiencies, WHO and UNICEF jointly adopted new goals for the 1990s aimed at the elimination of iodine 
deficiency disorders and vitamin A deficiency and substantial control of iron deficiency anaemia. The World 
Summit for Children, convened in New York in September 1990 and attended by 71 Heads of State and senior 
policy-makers from 80 other countries, endorsed these goals and adopted a declaration and a plan of action 
calling for the virtual elimination of iodine deficiency disorders; the virtual elimination of vitamin A deficiency 
and its consequences including blindness; and the reduction by one third of 1990 levels of iron deficiency 
anaemia among women of child-bearing age. 

5. A historic conference, "Ending hidden hunger: a policy conference on micronutrient malnutrition", was 
convened by WHO and UNICEF in Montreal from 10 to 12 October 1991. It brought together over 
300 people - ministers, policy-leaders and scientists - from 55 countries, and representatives of over 
50 intergovernmental, bilateral and nongovernmental organizations actively interested in collaborating to 
overcome micronutrient malnutrition. It was supported by WHO, UNICEF, UNDP, FAO, the World Bank 
and the international development agencies of Canada and the USA, and was assigned inter alia the objective 
of exploring ways to accelerate progress towards the goals of elimination of micronutrient malnutrition that 
had been endorsed by the World Summit for Children. As an immediate outcome of the conference, WHO 
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undertook to produce a technical paper which would provide updated guidance to Member States and 
organizations on appropriate national strategies for overcoming micronutrient malnutrition. 

Magnitude of the problems 

6. Iodine deficiency disorders. In brief, it is estimated that over one thousand million persons live in areas 
at risk of iodine deficiency, while 200 million have goitre and 20 million are mentally defective as a result of 
the deficiency. This includes 6 million cretins. The affected persons are distributed in 97 countries, over half 
of them in the world's two largest countries. 

7. Vitamin A deficiency. At least 40 million preschool children are vitamin A deficient, of whom 13 million 
already have some eye damage. Every year between 250 000 and 500 000 preschool children go blind, partially 
or totally, from vitamin A deficiency. It is estimated that almost two thirds of these children die within a few 
months of going blind. The number of preschool children actually at risk of vitamin A deficiency and its 
consequences (blindness, increased mortality, decreased immunity) is estimated to be around 190 million. 
These are children living in areas where vitamin A deficiency eye signs occur. However, school-age children 
have also been shown to suffer from vitamin A deficiency xerophthalmia in some areas of the world. Women 
of child-bearing age in populations where xerophthalmia occurs could also be considered at risk in view of the 
possibility of their producing infants who are vitamin A deficient at birth. The inclusion of both these groups 
swells the global estimates of those at risk to about 800 million. The majority of vitamin A deficient 
populations are in 37 countries, half of which are in Africa. However, because of the larger populations in 
affected Asian countries, two thirds of vitamin A deficient children are found in South-East Asia. 

8. Anaemia. This condition, which is the main direct result of iron deficiency, has in fact multiple causes 
(reviewed below); and often two or more factors contribute to anaemia in a given subject. Prevalence survey 
and surveillance data usually do not distinguish between different causal factors. It has been estimated globally 
that about one half of all anaemia is due to iron deficiency. On the other hand, subclinical iron deficiency is 
often as widespread as iron deficiency with anaemia. 

9. Data collected indicate that a total of 2150 million people are anaemic, according to WHO criteria 
(Table 3). Prevalence rates are higher in developing than in industrialized countries but in the latter still reach 
levels of public health significance (above 10%) in pregnant women. The most affected groups, in approximate 
descending order, are pregnant women, preschool-age children, low-birth-weight infants, other women, the 
elderly, school-age children and adult men. In developing countries, prevalence rates in pregnant women are 
commonly in the range of 40% to 60%; among other women, 20% to 40%; and in school-age children and 
adult men, around 20%. Subjects with iron deficiency anaemia may be only half as numerous, as shown in 
Table 1, although just as many are likely to be iron deficient, i.e., having deficient body-iron stores, but without 
frank anaemia; the latter are therefore considered to be at risk of iron deficiency anaemia. 

10. In short, about one thousand million people are at risk of iodine deficiency disorders; 190 million 
children of preschool-age are at risk of vitamin A deficiency; and over 2 thousand million are at risk of iron 
deficiency anaemia or are affected by some form of anaemia. Many of the affected people are the same 
underprivileged persons in the same low-income groups and low-income countries, so the total number of 
subjects is around 2 thousand million. Details of their distribution by regions of the world are given in Table 1. 

Causes 

11. For each deficiency, immediate, underlying and basic causes can be identified. While the immediate 
cause is essentially the deficient intake or utilization of the specific micronutrient, underlying and basic causes 
often play a major role and have to be addressed in planning preventive action. A diagram illustrating 
networks of iodine deficiency causes is given in Annex 1. Preventive action has usually to focus on removing 
underlying and basic causes, as well as tackling immediate ones. 

12. The multiplicity of causes calls for integrated action, both vertical and horizontal, at all levels: 
community, district, intermediate, national and international. Moreover, the action often has to be 
multisectoral, e.g., involving not only the health sector but also salt producers, transport and trade for iodine 
deficiency disorders; and agriculture, industry and commerce for vitamin A deficiency and iron deficiency 
anaemia. 



Region 

Africa 

Americas 

South-East Asia 

Europe 

TABLE 1. POPULATIONS AT RISK OF AND AFFECTED BY 
MICRONUTRIENT MALNUTRITION, BY WHO REGION, 1991 

(millions) 

Iodine deficiency disorders Vitamin A deficiency 

At risk 
Affected 

At risk 
Affected 

(goitre) (xerophthalmia) 

150 39 18 1.3 

55 30 2 0.1 

280 100 138 10.0 

82 14 - -
Eastern Mediterranean 33 12 13 1.0 

Western Pacific 405 30 19 1.4 

Total 1 005 225 190 13.8 

Consequences 

13. Some of the main consequences of micronutrient malnutrition are as follows: 
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Iron-deficient 
or anaemic 

206 

94 

616 

27 

149 

1058 

2 150 

(i) Iodine deficiency leads not only to goitre- a largely cosmetic manifestation- but also to brain 
damage in the fetus and infant, resulting in irreversible retarded psychomotor development. Indeed, 
iodine deficiency is the commonest cause of preventable mental retardation. In severe cases it causes 
cretinism, deaf-mutism, squint, spastic diplegia and other serious defects. It also affects reproductive 
function, leading to increased rates of abortion, stillbirth, congenital anomalies, low birth weight, and 
infant and young child mortality. 

(ii) Vitamin A deficiency causes night-blindness and eventual blinding xerophthalmia, and also 
contributes to decreased resistance to infections and consequent increased mortality in infants and young 
children. 

{iii) Anaemia causes retardation of physical and mental development, fatigue and low productivity at 
work, and also grave impairment of reproductive functions. Maternal anaemia aggravates the effects of 
haemorrhage and sepsis at childbirth, and thereby is a major cause of maternal mortality. It also leads to 
anaemia, low birth weight, and protein-energy malnutrition of the infant. Anaemia in adults has wide 
implications for the health of the whole family. 

14. Thus in fact all three forms of micronutrient malnutrition have quadruple effects, through impairment of 
growth and development (physical and mental) and survival of infants and young children; physical and 
intellectual development of school-age children; work performance and productivity of adults; and 
reproductive performance of women. 

15. Thus the micronutrient deficiencies each singly constitute a brake on socioeconomic development, and 
mostly are combined in synergistic action to the detriment of the world's already underprivileged groups. This 
"developmental dimension of hidden hunger for micronutrients" has recently gripped the conscience of the 
world, and is the driving force behind global and national concern about micronutrients. 

Current activities 

16. Activities for combating micronutrient malnutrition have been developed, at least partially, in almost all 
countries. For instance, there has been some distribution of iron/folate supplements through maternal and 
child health services; but in most cases, this has not been done systematically. Programmes for control of 
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iodine deficiency disorders are under way in the great majority of the 95 affected countries, but some have not 
yet begun an action programme. For vitamin A deficiency, the situation is less advanced. 

17. Recently, an assessment was made, through the WHO regional offices, in order to obtain up-to-date 
information on current activities (see Table 2). For this purpose, the activities were broadly classified under 
the three main headings of initial assessment/analysis; planning and implementation of interventions; and 
establishment of monitoring/evaluation systems. Although complete returns of the survey are awaited, those 
available show that for iodine deficiency disorders, assessments are relatively advanced in most regions, with 
implementation and especially monitoring/evaluation lagging behind; for vitamin A deficiency, all activities are 
less adequate than for iodine deficiency disorders; and for anaemia, assessments are relatively adequate in the 
Americas, the Western Pacific and probably Europe, but less so in Africa, South-East Asia and the Eastern 
Mediterranean. Up to now, few countries have developed concerted multi-micronutrient programmes, 
although some have formulated triple-action proposals with a view to seeking external support. 

II. APPROACHES 

18. The process involved in overcoming micronutrient malnutrition is as follows: 

Assess/analyse Plan interventions 

-------------------------- r---->---- --------------------------
Monitor/evaluate Support activities: 

t 
I 

information-education
communication, 
training, research 
I 

J. 
I 

Implement action 
+ 

Establish a 
management system 

19. This cyclical process should be developed at each operational level: family and community, district, 
national and international. Examples of the process at different levels are given in section ill and Annex 2 of 
this document. The challenge is to encourage governments to promote the programme for overcoming 
micronutrient malnutrition by generating intensified action with full participation of communities and 
personnel from the government and private sectors, and to make overcoming micronutrient malnutrition an 
integral component of development plans at each level. 

Assessment and analysis 

20. One requirement is the organization of a national survey of the problems, to identify the geographical 
zones (usually by district) within each country which are affected by each deficiency, and also the population 
groups (in physiological and socioeconomic terms) which are affected or vulnerable. Criteria for assessing the 
prevalence and severity of a problem on an epidemiological (not clinical) basis are given in Table 3. 

21. To be wholly useful, the surveys should cover assessment and analysis of causes as well as prevalence. 
Local staff of several,ninistries, and community leaders, can effectively contribute to identification of the main 
causes of the disorders, especially the underlying and basic ones. 
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TABLE 2. CURRENT ACTIVITIES FOR OVERCOMING MICRONUTRIENT MALNUTRITION, 
BY NUMBER OF COUNTRIES COVERED, TYPE OF ACTIVITY,' STATUS OF ASSESSMENT,2 

AND REGION, 1991 

Iodine deficiency 

Region disorders 

A/A P/1 M/E 

Africa A 3 1 1 
B 15 10 5 
c 19 15 10 
D 4 15 25 
E 4 

Americas A 7 8 1 
B 12 11 18 
c 0 0 0 
D 0 0 0 
E 15 

South-East Asia A 8 0 0 
B 0 5 4 
c 2 3 2 
D 0 2 4 
E 1 

Europe A 12 10 10 
B 7 4 5 
c 7 12 11 
D 4 4 4 
E 2 

Eastern Mediterranean A 3 0 0 
B 1 4 0 
c 3 5 2 
D 3 1 8 
E 0 

Western Pacific A 4 3 2 
B 4 6 2 
c 4 12 17 
D 9 0 0 
E 2 

Total A 37 22 14 
B 39 40 34 
c 35 47 42 
D 20 22 41 
E 24 

Total all countries with past 
or present micronutrient 131 
programmes (A+B+C+D) 

1 A/A = initial assessment/analysis 
P /1 = planning and implementation of action 
M/E = establishment of monitoring/evaluation systems. 

2 A = complete/comprehensive 
B = partial 
C = inadequate 
D = none undertaken but problem likely 
E = no problem found (on assessment), nor likely. 

Vitamin A deficiency Anaemia 

A/A P/1 M/E A/A P/1 M/E 

0 0 0 0 0 0 
6 5 0 0 0 0 

19 11 11 37 37 10 
18 27 32 8 8 35 
2 0 

3 4 3 9 6 4 
13 .13 14 21 26 29 
1 0 0 3 1 0 
0 0 0 0 0 0 

13 0 

2 0 0 1 0 0 
4 3 3 4 2 1 
2 4 4 4 7 8 
0 1 1 2 2 2 
3 0 

(data returns awaited] 

3 
29 

(data returns awaited] 

1 0 0 0 5 6 
6 3 1 13 9 7 
6 6 8 8 9 10 
4 0 0 2 0 0 

14 0 
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I. 

A. 

B. 

c. 

D. 

II. 

III. 

TABLE 3. EPIDEMIOLOGICAL CRITERIA FOR ASSESSING SEVERITY OF 
MICRONUTRIENT MALNUTRITION IN POPULATIONS, AND THE IMPACT OF 

PROGRAMMES FOR OVERCOMING MICRONUTRIENT MALNUTRITION 

Criterion 

Iodine deficiency 

Goitre rates (%) (schoolchildren) 

Total (grades 1-3) (total goitre rate) 

Visible (grades 2-3) (visible goitre rate) 

Urinary iodine (median, JLg/1) 

Thyroid stimulating hormone: % > 5 JLg/1 
(adults or children, not neonatal) 

Cretinism prevalence (%) 

Vitamin A deficiency 

In preschool-age children 
(survey of 10 000 subjects): 

Night-blindness 

Xerophthalmia 

• grade X1B (Bitot's spot) 

· grades X2/X3A/X3B (corneal 
xerosis/ulceration/keratomalacia) 

- grade XS (corneal scar) 

Plasma vitamin A < 10 JLg/dl 

Anaemia 

Mild/moderate anaemia! or 
haematocrit <33% 

Severe anaemia (Hb <7 g/dl) 

Serum ferritin CJLg/1) 

!Hb <llg/dl 
11 
12 
13 

pregnant woman 
young child 
schoolchild or adult woman 
adult man. 

Severe Moderate Mild 

>50 20-49 10-19 

>10 5-9 1-5 

<20 20-49 50-99 

[criteria still under review] 

>1 <1 0 

Severe or moderate: Mild or at risk: 

>1% Any of these 
symptoms/signs 
present in 

>2% community at lower 
prevalence, or in 

>0.01% 
hospital subjects 

>0.05% 

>5% 

>40% 10-39% 1-9% 

>10% 1-9% 0.1-0.9% 

<12 <12 
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22. Apart from these scientific surveys, usually carried out by central and local government authorities in 
collaboration, there is a need to empower local communities and families to identify their problems and take 
steps to solve them, with the support of government agents and the private sector. Signs which village health 
workers, for instance, could be trained to recognize are, for iodine deftciency disorders, visible goitre and 
cretinism; for vitamin A deficiency, night-blindness and keratomalacia; and for iron deftciency, severe 
anaemia. Recognition of these manifestations by the local authorities will help to ensure compliance with and 
sustainability of measures for prevention. 

Planning and Implementation 

23. The main four types of intervention for controlling micronutrient deficiencies are summarized in 
Table 4: dietary diversification, fortification, supplementation and public health measures. WHO is preparing 
a document with more technical details and procedural guidelines on this subject. 

Iodine deficiency 
disorders 

Vitamin A 
deficiency 

Anaemia 

TABLE 4. MAIN TYPES OF INTERVENTION FOR OVERCOMING 
MICRONUTRIENT DEFICIENCIES 

Dietary Fortification Supplementation 
diversification 

Sea foods Salt Iodized oil 
(reduce goitrogens Water Potassium iodide 

to a minimum) Baby foods tablets 
Condiments 
Flour 
Milk 

Green leafy Sugar Capsules (oil) in 
vegetables Salt? massive or small 

Orange-coloured Milk powder doses 
vegetables/fruits Baby foods 

Red palm oil Condiments 
Animal foods 
Breast milk 

Green leafy Salt Iron/folate tablets 
vegetables Cereals or cereal Parenteral iron? 

Pulses flour 
Fruits/vegetables Condiments 

(vitamin C) 
Liver, red meat 
(avoid tea/coffee 

with meals) 

Monitoring and evaluation 

Public health 
measures 

Legislation 
Enforcement 
Salt monitoring 
Primary health 

care 

Prevention of 
infections: 

- environmental 
health 

- immunization 
- oral rehydration 

therapy 
- antiparasitic 

measures 

Prevention of 
infections: 

- environmental 
health 

- immunization 
- oral rehydration 

therapy 
- antiparasitic 

measures 
(especially 
against 
hookworm and 
malaria) 

24. This component of the programme comprises two main parts: evaluation of impact, especially through 
clinical/epidemiological and/or biological assessments; and monitoring operational accomplishments in 
comparison with targets. 
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25. The establishment of monitoring and evaluation systems is of fundamental importance to ensure 
sustainability of a programme. For instance, a failure in monitoring - of both impact and process - was 
probably one of the main factors responsible for a lapse in many salt iodation programmes in Latin America 
during the 1970s. The criteria listed in Table 3 provide indicators for measuring impact. 

Areas of possible common action 

26. There are several areas where common action for overcoming micronutrient malnutrition may be 
possible, as described in the following paragraphs. In such areas as assessment, dietary diversification, 
fortification and supplementation, the action would take the form of specmc interventions; whereas action in 
relation, for instance, to laboratory services, information-education-communication, development of 
management mechanisms, human resource development, applied research and integration would be in the form 
of supporting activities. 

Assessment 

27. Surveys can under some circumstances be undertaken covering all three micronutrients. One difficulty is 
that the usual target groups for surveys are classically different: schoolchildren for iodine deficiency disorders, 
preschool children for vitamin A deficiency, and pregnant women for anaemia. However, recent advances in 
biochemical technology make it more and more possible to undertake several analyses on small blood or urine 
samples and even on filter-paper bloodspots. One biological group may be taken as proxy for another. Thus, 
for instance, one can envisage assessing iodine, vitamin A and iron status from a series of blood samples from 
any one of these physiological groups. More epidemiological research is, however, still required to be able to 
interpret the findings from one group in terms of another vulnerable group. The possibilities for developing 
common programmes of micronutrient surveillance, especially community-based surveillance, for these 
disorders deserve further exploration. 

Dietary diversification 

28. Food-based approaches have the natural advantage of being suitable for several micronutrients. Many 
foods, especially green leafy vegetables and orange-coloured vegetables and fruits, are relatively rich in 
carotene, iron, ascorbic acid, folates and B-vitamins. The food-based approach is at the same time essentially 
household- and community-based. The aim is to develop sustainable positive behavioural changes. Dietary 
patterns are anyway changing quite rapidly in the modern world and so is local food technology. Changing 
dietary habits need not necessarily take a long time, as shown by the recent successful promotion of ivy gourd 
in Thailand. 

29. The situation could often be significantly improved by simply changing the distribution of foods within 
the family - for instance, toddlers often do not receive a share of green leafy vegetables or legumes. There is a 
great need to communicate nutritional information and messages at all levels, from policy-making to the grass 
roots. While the main constraint may often be economic limitations or low availability of foods (for various 
reasons), equally often it is lack of knowledge. 

30. Iodine deficiency is not readily alleviated by food-based strategies, but sometimes more sea fish could be 
consumed by affected populations. Consumption of goitrogenic foods should be minimized, and the processing 
of cassava properly done. It is also difficult to meet all the iron requirements in pregnancy from existing 
mainly vegetable sources in the tropics. But the vitamin A problem should be substantially alleviated and iron 
deficiency partially so. This approach requires intensive communication and education. lt is important to 
establish clear dietary guidelines for the feeding of infants, young children and women, so as to meet 
micronutrient requirements; yet many countries do not yet have adequate guidelines of this sort. A prototype 
guideline should be established, and adapted to the particular needs of each country and of different ecological 
zones within a country. 

Fortification 

31. Salt is the principal vehicle which is almost universally consumed at levels which are constant enough to 
constitute a good basis for a fortification programme. Double or even triple fortification is becoming 
increasingly feasible from the technical standpoint. Major obstacles, however, are the cost of iron fortification, 



A45/17 
page 11 

which is considerably greater than for iodine, and social acceptance. The different possibilities merit further 
exploration especially for urban populations which are in some ways more at risk of micronutrient deficiencies 
because of the high cost of fruit and vegetables for urban dwellers. The food industries should be invited to be 
close partners in trying to meet these challenges, so far as commercially produced foods are concerned. 

32. Two areas in which a good deal of progress has been made are multiple micronutrient fortification of 
infant formula, weaning foods and other processed foods. At present, milk used in food aid programmes is 
generally (and if not -it should be) vitamin-A-fortified for countries where vitamin A deficiency occurs. This 
approach should be extended to other nutrients. Nutrient fortification of condiments also deserves more 
attention. 

33. Apart from industrial approaches, fortification possibilities at household and community level should be 
explored. For instance, locally powdered dried leaves, legumes, fish and insects could all be used to enrich 
other local foods. By appropriate education and operational research, communities should be empowered to 
find their own solutions using simple technologies and local resources. 

Supplementation 

34. The best opportunities for combined supplementation occur in maternal and child health and 
immunization programmes because of their extensive outreach, in community-based growth monitoring and 
even through schools or other local systems - all of which facilitate the administration of iodized oil as well as 
vitamin A and iron supplements to both children and mothers, at consequently much less overhead cost. Some 
positive and successful examples were presented at the Montreal conference (concerning Nepal, Philippines 
and United Republic of Tanzania). There are, however, some limitations due to differences between target 
groups and frequency of administration of supplements, and due to the time constraint when additional groups 
have to be reached by itinerant field workers. National and local programme managers have to resolve these 
problems in the light of local circumstances and priorities. These obstacles are not insurmountable and, given 
the will and the leadership, local authorities can certainly find solutions. In practice, it may be necessary to 
start with single-line interventions, but with time it should always be possible to move towards greater 
functional integration. 

35. In developing programmes for control of iodine deficiency disorders, vitamin A deficiency and iron 
deficiency anaemia, several types of activity are necessary to support technical intervention strategies. The 
main ones are information-education-communication, development of laboratory services, establishment of a 
management system, human resource development/training, and applied research. 

Laboratory services 

36. For accurate assessment of micronutrient malnutrition problems, laboratory support is essential. The 
minimum facilities required in a country are, for iodine, measurement of iodine in salt (if there is an iodation 
programme) at least centrally, with spot-test kits for measuring iodine in salt at district level; and, for 
anaemia, accurate haemoglobin estimation at district leve~ or haematocrit. 

37. Depending on the size and resources of a country, facilities may be developed for estimation of urinary 
iodine and/or thyroid-related hormones (thyroid-stimulating hormone, thyroxine), serum vitamin A and 
carotene, modified retinol dose response, and serum ferritin and other parameters of iron status. In the short 
term, external facilities can be used. In the longer term, at least for larger countries, such facilities should be 
incorporated in programme development plans. 

Information-education-communication 

38. This is a most important supporting strategy in relation to all three micronutrients. People must know 
about the problems, their causes and their consequences in order to be able to participate in a sustained and 
effective way in their control. 

39. In all cases the main target groups and messages have to be defmed, media selected, and suitable 
materials prepared, tested, used and then evaluated. Social marketing approaches are highly appropriate for 
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promotion of programmes for overcoming micronutrient malnutrition. This is an area in which the private 
sector can greatly aid governmental programmes. 

Development of management mechanisms 

40. Three main scenarios exist at national level for this purpose: 

(i) In larger countries, there are often specialized nutrition institutes, or nutrition units in health or 
other ministries, of such a size that a group of people is likely to be assigned responsibility for each 
micronutrient. In such countries, there may be nutrition personnel at intermediate and even district 
levels. 

(ii) In medium-sized countries, there may be just enough manpower to have one person looking after 
each micronutrient- usually in the health ministry. There may be limited nutrition personnel at 
intermediate level but not at district level. 

(iii) In smaller countries there may be only one officer to look after all the micronutrients, or even the 
whole nutrition programme, and no nutrition personnel below national level. 

41. At national level, what is required is essentially a functional mechanism to ensure that micronutrient 
issues are given sufficient prominence, as a "do-able package", to attract the necessary resources. It may still 
be necessary to muster support for each of the programmes separately, since external support may be only 
available for the specific programmes. But it is through the formulation of a coherent national plan, covering 
the whole micronutrient initiative, that better integration may be achieved, even if external support comes 
separately. The main purposes of this mechanism or committee are to plan and review programmes in all 
three fields of overcoming micronutrient malnutrition and ensure coordination between the three; and to 
serve as a forum for information-sharing and for dissemination and advocacy to policy- and decision-makers. 

42. The management mechanism required at national level should therefore be an integrated part of the 
overall national nutrition programme. The mechanism will normally include the creation of a small technical 
committee for overcoming micronutrient malnutrition; and the designation of an officer with overall 
responsibility for the micronutrient initiative, in liaison with the responsible officers for each of the three 
micronutrients. 

43. In many countries, specific committees exist already, e.g., for control of iodine deficiency disorders or 
vitamin A deficiency. Several countries have set up a national council for control of iodine deficiency disorders 
or, in the case of larger countries (China, Indonesia), an international working group to which members of the 
International Council for Control of Iodine Deficiency Disorders are invited. Any of these models may be 
likewise useful in promoting control of vitamin A and iron deficiencies. These separate groups may need to 
continue, with their own terms of reference; but at the same time an overall coordinating group for the 
micronutrient initiative is required. What is essential is the mechanism of cooperation, rather than the 
structure. Its main purposes are to pursue common approaches as outlined above as far as possible, and to 
ensure integration within overall food and nutrition programmes in the country. 

Integration 

44. Integration in broader programmes implies incorporating activities for overcoming micronutrient 
malnutrition in programmes of primary health care, rural development and socioeconomic development in the 
country. It also means including the programme for overcoming micronutrient malnutrition in such overall 
plans of action as the plan of action for achieving the goals of the 1990 World Summit for Children; and the 
national nutrition plan of action which it is proposed to draw up following the International Conference on 
Nutrition, to be held in Rome in December 1992. This orientation implies mobilization of financial resources 
for the whole package of "do-able interventions", as a recognized major component of national action for 
improved food and nutrition, as well as health, agricultural and socioeconomic development, rather than a 
series of vertical actions. 
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45. In most countries there is a tremendous need for intensive human resource development and training 
programmes for the health, agricultural and other personnel involved, so that they can play their necessary role 
in generating action at all levels, from community to national. Hence national programmes, if not currently 
under way, will have to start with massive training programmes in the technical aspects of overcoming 
micronutrient malnutrition as described above, as well as in approaches to building up the capacities of 
communities for assessment and for implementation of action plans. 

46. It is very desirable to develop integrated training programmes at all levels. At the local level, extension 
workers have to be polyvalent. At district and intermediate levels, they have to learn to carry out multisectoral 
action in a cooperative and complementary way. Agricultural and community development extension workers 
and schoolteachers as well as health personnel should be involved in the promotion of carotene- and 
iron-containing crops. The tasks and responsibilities of each category of worker at each level must be defmed 
and become the basis of the task-oriented training programme. They include guiding and monitoring the 
activities for overcoming micronutrient malnutrition carried out by personnel under their supervision. 

Applied research 

47. While it is true that the knowledge required for overcoming micronutrient malnutrition is generally 
available, there are many fmer points, relevant to action programmes, which are not fully resolved or which 
require local adaptation and operational research. Some of the obvious ones are: 

(i) Assessment. Requirements under this heading include refinements to facilitate field-work and 
render laboratory support more available and less costly; and, especially, development of techniques for 
joint assessment of the three micronutrients. 

(ii) Implementation. Requirements for iodine deficiency disorders and vitamin A deficiency include 
adjustment of frequency and dosage of supplements, according to local circumstances; for anaemia, 
development of a more acceptable form of iron supplementation, at modest cost, including the use of 
prophylactic parenteral iron; and for all three micronutrients, study of the possibilities for multiple 
fortification, together with operational research to develop common intervention procedures where 
feasible. 

(iii) Monitoring/evaluation. Requirements include operational research to develop common 
surveillance systems. 

The main concern in programmes for overcoming micronutrient malnutrition is to develop those types of 
research that are necessary to promote common approaches. 

Ill. ACTION PLANS 

48. Action within a country will in fact be developed almost simultaneously at all levels, from national down 
to local community and household. This review begins with the action necessary at grass-roots level, and 
derives from that analysis the support activity required at successive levels of administration. A summary 
presentation is given in Annex 2, by way of example. 

Community level 

49. Action in communities starts with the assess-plan-act cycle as described in paragraph 18. But in general 
such action can only begin when the local government officers are in a position to give clear guidance about 
the nature of the problems, how to assess them and how to take action. The human resource development 
programmes described above are an essential prerequisite; although some activities such as iron tablet 
distribution may already be under way. It is usually the role of a village health committee to undertake or 
review this assessment of the situation and decide on appropriate, feasible and necessary action. Such action 
will most likely become part of the duties of a village health worker team, or be undertaken by visiting health 
workers. The action will include elements of assessment, intervention and monitoring/evaluation. Such 
activities will form part of the village health committee's programme, and the general village development 
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programme. There will be severe limitations where self-reliant village committees are poorly developed. In 
urban areas, the action will be taken more on an individual basis, under the guidance of a health centre. 

District level 

50. The district is the most peripheral unit of government administration at which all essential community 
services are represented. Most countries now have a decentralized mode of administration in which more and 
more responsibility and autonomy are passed to this level A district development plan is formulated 
periodically and provides the basis for action including problem assessment, programme implementation, 
monitoring/evaluation and mobilization of resources. The programme for overcoming micronutrient 
malnutrition has to fit into this complex as an intersectoral activity (involving health, agriculture, community 
development, information, education and local government) as well as being a significant component of the 
district health development plan. 

51. Training of the district-level personnel for their roles in overcoming micronutrient malnutrition gives 
them the capacity to provide operational support and training for peripheral staff and communities. As there 
are seldom specialized nutritionists at this level, the competence has to be developed of other categories of 
staff such as nurses, health educators and inspectors, agricultural and community development extension 
workers, and teachers. Normally the district should have a nutrition development plan, of which overcoming 
micronutrient malnutrition will be a significant part, and these non-specialist workers will have to formulate it. 
The plan will identify the particular types of micronutrient malnutrition present, the vulnerable groups and 
villages more affected. It will provide for measures that are immediately feasible and for longer-term ones, 
and set up systems of monitoring and evaluation, which will be ·as simple as possible and involve the 
establishment of an annual work plan and the assessment of activities in relation to the targets. It will be 
necessary to seek the cooperation of the private sector and nongovernmental organizations in implementing 
the activities. 

Intermediate level 

52. At least in larger countries, there are one or more intermediate echelons • province or region • between 
the district and national levels. Staff at these echelons will be responsible for providing technical support to 
the district personnel in planning and carrying out their work, including training them in overcoming 
micronutrient malnutrition, and providing supportive supervision and monitoring. They will usually participate 
in centrally planned assessments of micronutrient malnutrition and in the planning and support of interventions 
and surveillance systems. · 

National level 

53. The role of the national level is to provide strategic support to the intermediate level. This includes 
designing survey and surveillance procedures, assessing and deciding on overall strategies for implementation, 
and designing and executing programmes for training of trainers in overcoming micronutrient malnutrition for 
intermediate-level personnel. 

54. A national plan for control of each of the significant forms of micronutrient malnutrition in the country 
should be drawn up through the work of the established technical units, with appropriate collaboration from, 
for instance, university departments as well as international, bilateral or nongovernmental organizations, and be 
reviewed by a national conference, which should then make recommendations on how to mobilize the 
necessary resources. 

55. It has to be recognized that even if interventions for overcoming micronutrient malnutrition are relatively 
less difficult than for the control of general malnutrition, they are still a major undertaking if the permanent 
elimination or reduction of micronutrient malnutrition is to be achieved. All require intersectoral action, 
i.e., cooperation between colleagues of different disciplines who are usually not accustomed to work together. 
This requires considerable physical and mental effort and motivation; and financial incentives may be lacking. 
Experience shows that, in many countries, control of iodine deficiency disorders is relatively less complicated 
and can bring quicker, more visible and tangible results than is the case for vitamin A deficiency or anaemia. 
It may therefore be wise to start such actions, if they are not already under way, by concentrating first on 
iodine deficiency disorders. The experience gained should be useful in combating the other forms of malnutrition. 
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56. Experience in the development of programmes specifically for control of iodine deficiency disorders 
shows the value of regional and subregional approaches in which UNICEF, WHO and the International 
Council for Control of Iodine Deficiency Disorders (ICCIDD) have cooperated well together and joined forces 
with countries to develop and accelerate control measures. 

57. The ICCIDD mechanisms are a useful model to consider. In particular, ICCIDD has established 
working cooperation with UNICEF and WHO at regional level. Regional working groups on iodine deficiency 
disorders have been set up in each region of the world, involving the three agencies as well as bilateral, 
nongovernmental or other organizations wishing to participate. These working groups generally meet annually 
together with the responsible officers of national programmes for control of iodine deficiency disorders as far 
as possible, for review of the programmes and exchange of experiences. The groups have proved themselves 
useful in stimulating and guiding the generation and implementation of national programmes. The 
International Vitamin A Consultative Group has also designated some regional coordinators, and the creation 
of a vitamin A task force in Africa is being considered. 

58. Besides the regional coordinators and working groups of ICCIDD, there are four subregional 
coordinators in Africa and three in central/south America, with responsibility for smaller groups of countries. 

Global level 

59. The international community, through various media and especially at the Montreal conference, has 
committed itself to redoubled efforts to support programmes for overcoming micronutrient malnutrition. The 
exact expression of this support can only be determined as countries proceed with their own efforts to mobilize 
themselves, and then identify the external collaboration that may be needed. 

60. The representatives of professional associations, bilateral and nongovernmental organizations and the 
private sector who gathered at Montreal are essentially "resource persons" who can help to review programmes 
and made suggestions, and can also help to find financial support where needed. The final responsibility and 
action for such resource mobilization has, of course, to lie with the government concerned. It is estimated that 
for the worldwide control of iodine deficiency disorders the sum currently required is approximately 
10 US cents per person at risk for a three-year period; for vitamin A emergency prevention, twice that 
amount; and for anaemia prevention, probably even more. The challenge for the countries is to develop 
sound proposals, with whatever external help they may need, for a broad and integrated frontal attack on 
micronutrient malnutrition. 

61. Globally, ICCIDD has pursued this approach, in close cooperation with UNICEF, WHO and interested 
bilateral and nongovernmental organizations, by drawing up a global action plan for elimination of iodine 
deficiency disorders as a public health problem within the decade. A global working group on iodine deficiency 
disorders has been set up and reports on all control activities to the ACC Sub-Committee on Nutrition. 
Similar groups exist for vitamin A and iron deficiency, although in a less structured form. Thus the 
mechanisms are essentially all in place, globally, for more intensive collaboration among the partners interested 
in overcoming micronutrient malnutrition. But mechanisms are still needed to promote more sharing of 
information and collaborative action among the responsible groups. Another concrete expression of links 
among the groups is the recent creation of the programme against micronutrient malnutrition (PAMM), which 
will provide high-level training for country teams in the assessment and management of all three forms of 
micronutrient malnutrition. 

IV. TARGETS 

62. As a result of the global initiative for overcoming micronutrient malnutrition outlined above, it is hoped 
to attain the World Summit for Children goals described in paragraph 4, and also the following operational 
targets for overcoming micronutrient malnutrition - in addition to more detailed targets established individually 
by each country for the three forms of micronutrient malnutrition: 
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(i) Assessment/analysis. By 1993, all countries will have at least initiated an adequate assessment of 
each form of micronutrient malnutrition, sufficient to launch an action programme. By 1995, such 
assessments will be completed, reported and acted on. 

(ii) Planning/implementation. By 1993, each country will have established a national group or 
mechanism for overcoming micronutrient malnutrition and have designated a national responsible officer 
for the purpose. By 1995, each country will have established and be implementing an action plan for 
overcoming micronutrient malnutrition in respect of each micronutrient malnutrition problem existing in 
the country. There will be one or more effective and appropriate interventions in each case. These will 
include, for iodine deficiency disorders, iodation of salt, oil or water; for vitamin A deficiency, 
supplementation programmes where appropriate, fortification trials where considered feasible, dietary 
diversification programme development, and concurrent public health measures such as immunization 
and environmental health; and for iron deficiency, widespread supplementation programmes targeted 
especially on women, systematic monitoring of Hb levels in pregnancy, dietary diversification programme 
development, and concurrent public health measures such as immunization, environmental health and 
parasite control. There will be adequate laboratory and information-education-communication support, 
trained national personnel available and necessary problem-solving research under way. 

(iii) Monitoring/evaluation. By 1995, there will be effective monitoring and evaluation systems in place 
for each form of micronutrient malnutrition existing in each country, and an operational assessment of all 
current interventions; stronger global and regional mechanisms will be in place for supporting national 
efforts for overcoming micronutrient malnutrition; and an international conference will be held, to 
review progress towards the attainment of the goals. By 2001, each country will have made a 
reassessment of its micronutrient malnutrition problems, have determined the population coverage, and 
have identified the constraints to be removed if the goals have not been attained. 

63. In each of the foregoing areas, the global target will be to reach 50% of the at-risk population by 1995 
with some form of intervention, and 100% by 2001. But each country will determine its own targets for 
specific interventions and activities. 

V. ROLE OF WHO AND UNICEF 

64. WHO and UNICEF have jointly undertaken to provide urgently the necessary leadership and support in 
efforts for overcoming micronutrient malnutrition. WHO envisages the following as its main contributions: 

- endorsement of these efforts by the WHO Executive Board and the World Health Assembly, 
recognizing this as a priority area for action within the framework of national programmes for 
nutrition, primary health care and socioeconomic development; 

- finalizing a technical document on national strategies and programme implementation for overcoming 
micronutrient malnutrition; 

- stimulating and strengthening national programmes for overcoming micronutrient malnutrition; 

- promoting the establishment of regional mechanisms for catalysing and supporting national 
programmes; 

- encouraging harmonious cooperation among the concerned organizations (international, bilateral, 
nongovernmental and professional), particularly through the ACC Sub-Committee on Nutrition; 

- promoting mobilization of the necessary resources, including effective participation of local 
communities and the private sector; 

- establishing appropriate monitoring and evaluation systems; 

- supporting the necessary programmes for human resource development, applied research and technical 
cooperation among the partners in this enterprise. 
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65. The World Health Assembly and the 1990 World Summit for Children endorsed a set of goals for the 
1990s, among which were the virtual elimination of iodine and vitamin A deficiencies, and the reduction by one 
third of iron deficiency anaemia among women of child-bearing age. The current situation of micronutrient 
malnutrition is alarming: around two thousand million people are at risk of one form or another. 
Programmes to alleviate micronutrient malnutrition are under way in a great majority of countries but many 
are ineffective, for lack of appropriate resources or commitment. 

66. This paper reviews the processes required for an effective programme for overcoming micronutrient 
malnutrition in all affected countries. It provides guidelines for governments wishing to embark on 
programmes for overcoming micronutrient malnutrition where they are not yet under way, or to strengthen 
them and ensure better integration where they already exist. 

67. The international community is committed to do far more to support these efforts. It is expected that 
major resources will become available for overcoming micronutrient malnutrition as in the case of the 
eradication of smallpox and the radical expansion of immunization programmes. The document provides 
guidelines and suggestions for action at different levels in a country. WHO, UNICEF and other organizations 
represented at the Montreal conference offer their full support to countries in this endeavour. 
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ANNEX 1 
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This diagram illustrates the need to consider other factors than the immediate iodine deficiency, 
particularly in cases where iodation programmes have been under way for some time but the problem does not 
appear to be resolved. An integrated approach implies looking at some of the basic causes as well as the 
underlying ones. 
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ANNEX 2 

The following are intended simply as examples of the types of action needed at different levels, not as an 
exhaustive list of the action to be taken. 

A. FAMILY AND COMMUNITY LEVEL 

- Information-education-communication through village health workers or committees, about symptoms 
and signs of micronutrient malnutrition, and their causes and consequences; 

- identification of clinical cases and referrals for treatment where necessary, and notifying them in 
monthly reports; 

- ensuring that recommended measures are implemented (e.g., using iodated salt where available, 
avoiding practices leading to loss of iodine, and taking iron tablets for the full duration during 
pregnancy); 

- adopting practices that promote iron absorption (e.g., increased consumption of vitamin-C foods) and 
avoiding practices (e.g., drinking tea or coffee with meals) which inhibit absorption; 

- measures to minimize infections and parasitosis, including attendance at immunization sessions, and 
environmental health measures in such areas as water, sanitation and food hygiene; 

- home gardening to ensure optimum availability of, for instance, green leafy vegetables, 
orange-coloured vegetables and fruits; 

- ensuring the availability of and providing training in simple surveillance methodology such as 
recognition of goitre, night-blindness or anaemia -pallor, and reporting these surveillance data to 
village authorities for general discussion and appropriate action; 

- ensuring the involvement of schools, teachers, women's groups, youth groups and others concerned in 
information-education-communication and horticulture. 

B. DISTRICT LEVEL 

- Collection of minimum data on prevalence of micronutrient malnutrition through hospital records and 
a sample of the village population; 

- reporting data to district and provincial development committees, and establishing a monitoring 
system; 

- promoting information-education-communication for district authorities, services and local 
nongovernmental organizations, particularly by equipping the district health team for activities such as 
the simplest type of haemoglobinometry, and providing training in the recognition of goitre, cretinism, 
Bitot's spot and xerophthalmia; 

- training in the management of severe cases, and establishment of referral criteria; 

- promotion of production and consumption of green leafy vegetables, orange-coloured vegetables and 
fruits, and other fruits through, for instance, agricultural extension services, school gardens, community 
gardens and women's groups; 

- assessment of other possibilities (e.g., use of red palm oil, other oils and wild vegetables or crops) 
which could be introduced. 
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Annex 2 

C. NATIONAL LEVEL 

· Establishment of a national micronutrient malnutrition unit if one does not already exist; 

· establishment of a technical committee (with subcommittees for each of the major forms of 
micronutrient malnutrition), which will include representatives of universities and other specialized 
institutions, the private sector and · on invitation · representatives of other potential collaborating 
United Nations, bilateral and nongovernmental organizations; 

· programme formulation for combating iodine deficiency disorders, vitamin A deficiency and anaemia; 

• producing manuals/guidelines for training of intermediate and district-level personne~ and organizing 
training programmes from central down to peripheral level; 

· organizing a surveillance system as well as national surveys and applied/operational research where 
needed; 

· review of ongoing programmes (e.g., for iron supplementation) in order to assess coverage, impact, 
efficacy and main constraints; 

• organizing national meetings to review the situation of micronutrient malnutrition (separately or 
together) and work out strategies and a plan of action for combating it, or to assess ongoing 
programmes and make recommendations for improvement; 

· integration of activities for overcoming micronutrient malnutrition in the national nutrition 
programme, the national health and agriculture plans, and the socioeconomic development plan. 
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