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1. INTRODUCTION 

Iron deficiency anaemia is a serious public health problem in all countries of the Eastern 
Mediterranean Region of the World Health Organization (WHO), and can have a profound 
effect on psychological and physical development, behaviour and work performance. It is the 
most common nutritional disorder, both in the Region and in the world as a whole. 

lt is estimated that around 23 million children in the Region suffer from vitamin A 
deficiency. At least 150 million people are at risk of iodine deficiency disorders (IDD), but at 
least 200 million people, are estimated to be iron deficient. Women of childbearing age, 
young children, school-age children and adolescents are affected. These estimates of iron 
deficiency are based on surveys in many countries of the Region, most of which looked at 
anaemia using haemoglobin values as the indicator. 

One of major characteristics of anaemia in the Region is that it only affects small 
proportions of healthy, adult men, suggesting that most of the high prevalence of anaemia 
seen in women and children is due to iron deficiency. In most countries malaria is not a 
problem, and the prevalence of anaemia seems to be relatively independent of income, as the 
high-income countries are equally affected. Haemoglobin levels seem not to be extremely 
low; rather one can speak of an epidemic of unsatisfactory haemoglobin levels. If, as has been 
postulated, for each individual with anaemia there is another individual who is already iron 
deficient, then the size of the problem becomes overwhelming indeed. 

The main causes of iron deficiency in the Region are a combination of factors. Total 
iron intakes are low, with the main sources being non-haeme iron. The iron consumed has a 
low bioavailability. due to very high intakes of inhibitors such as tea and low intake of 
enhancers, such as fresh fruits or meat. The Region's high birth rates and short birth intervals, 
and the high prevalence of parasitic infestations lead to both high losses and high 
requirements of iron. 

2. RATIONALE 

Bread consumption is high in most countries of the Region. Flour fortitication therefore 
offers an opportunity to deliver efficacious levels of iron to reduce the prevalence of iron 
deficiency and anaemia, and to cover a large part of the vulnerable population, at low cost. 
This strategy is now being implemented in a number of countries in the Region under the 
Micronutrient Initiative (MI) Fund for Accelerating the Establishment of National Scale Flour 
Fortification Projects in Countries of the Eastern Mediterranean Region. 

3. ESTABLISHMENT OF THE MI FUND 

In October 1995, WHO and UNICEF organized a technical consultation in Teheran, 
Islamic Republic of Iran to develop guidelines for the control of iron deticiency in countries 
of the Region. Strategies agreed upon included efTective supplementation programmes. 
effective public education to achieve appropriate dietary modifications. promotion of breast· 
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feeding and adequate complementary feeding, control of parasitic infections, family planning 
for health and fortification of suitable foods. 

For centuries, bread has been a staple food of life for people of the Eastern 
Mediterranean. Flour consumption in the Region is among the highest in the world: on 
average 150 kg are consumed per person per year, more than twice the world average of 71 kg 
per person per year. This offers an opportunity to deliver efficacious levels of iron to reduce 
the prevalence of iron deficiency and anaemia at low cost. The consultation recommended 
that countries of the Region explore the feasibility of flour fortification as a long-term 
strategy, given that it had already proved to be the most effective means of improving iron 
intake in industrialized countries. A joint WHO, UNICEF and MI strategy development 
workshop was therefore held in Oman in 1996, to examine the practical implications of flour 
fortification and build consensus on regional standards. Several countries started preliminary 
work, and a few actually embarked on fortification of flour with iron and folate. 

In 1998, a joint WHO/UNICEF IMIIlnternational Life Sciences Institute (ILSI) 
workshop on fortification of flour for control of micronutrient deficiencies in the Eastern 
Mediterranean, Middle East and North Africa was held in Beirut, Lebanon to review these 
experiences in flour fortification in countries of the Region since 1996, and to build on the 
consensus developed at the 1996 meeting. This workshop brought together public health 
programme managers, regulatory officials and milling industry executives in an informative, 
participatory and interactive environment. This fostered the sharing of experiences among the 
various countries and built trust among the various sectors and stakeholders. Countries which 
had already embarked on flour fortification with iron and folate discussed the steps they had 
taken, and working groups reviewed the constraints identified and came up with strategy 
recommendations. The countries present developed action plans for starting flour fortification. 

In the opening session of the Beirut workshop, the Executive Director of the 
Micronutrient Initiative announced the establishment of a fund, the Micronutrient Initiative 
Fund, which would assist countries to address obstacles to the implementation of flour 
fortification with iron and folate, and initiating a national flour fortification programme. 
Subsequently, WHO/EMRO, UNICEF/MENARO and MI jointly developed terms of 
reference. The management of the fund is a collaborative etfort by the three organizations, 
with WHO/EMRO responsible for the execution. A technical review committee was 
established comprising representatives from the three organizations involved. 

4, ACTIVITIES IMPLEMENTED UNDER THE MI FUND 

As soon as the Fund became operational in June 1999, Member States were invited, in a 
joint letter from the Regional Directors of WHO/EMRO and UNICEF/MENARO and the 
Executive Director of MI, to submit detailed proposals for possible funding through the Fund. 
At project review meetings, in person or as teleconferences, the proposals received were 
analysed and discussed. The proposals were at various stages of development. Following the 
review meetings, countries received feedback and technical support to further develop the 
proposals so that funds could be disbursed. This process was one of close interaction between 
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the different stakeholders, and was in itself an important step forward in the move towards 
initiation of national flour fortification programmes. 

In addition to the review of the country proposals, a number of issues were identified, 
such as the need for clarity and consistency on procurement options and standardized 
specifications for micronutrient premix fortificants (,premix' for short) and micro-feeders, 
which need to be addressed. Continuous updating of specifications according to new scientific 
data available has been ensured. 

Workshops were held in various countries to improve the quality of the milling and 
fortification performance and to assist the milling and health sector staff to carry out quality 
assurance and quality procedures. Workshops were also held to develop the capacity of the 
Nutrition Institute in Egypt to carry out qualitative research to identifY the attitudes of the 
different sectors and of consumers to flour fortification, to identifY obstacles and to develop 
advocacy approaches to address these. These same or similar approaches were also used in 
other countries where the addition of a substance to wheat flour is a contentious issue. 

In follow-up of the reviews, a format was developed to facilitate the preparation of a 
fundable proposal, including time-frame and detailed budget. 

5. REGIONAL ACTIVITIES 

Review meetings were organized and prepared for by WHO/EMRO, enabling 
UNICEF/MENARO and MI to keep up to date on the status of the implementation, and 
facilitating the review of the proposals. 

A number of 'tools' have been developed for use in the Region, mainly for advocacy 
purposes. A paper on the economic benefits and a computer presentation that can be easily 
adapted to each country have been developed. The argument that there is economic benefit in 
fortification of bread, combined with the public health message, makes the justification for 
additional cost, and these messages have been used for advocacy to policy-makers in a 
number of countries. A paper on the technical issues in feeder fortification was prepared 
which gives the background of fortification techniques, and facilitates the introduction of the 
process in mills. All meeting reports, papers and tools have been posted on the WHO/EMRO 
website, (www.emro.who.int/nts/flollrfortitication.htm). allowing easy access and 
dissemination of information. The contents of the website have been distributed on CD-ROM 
as well, and from feedback received it is evident that the website is consulted on a regular 
basis. 

During the Forty-seventh Session of the Regional Committee in October 2000, a 
number of initiatives were developed to bring the issue of flour fortification to the attention of 
delegations. Presentations were permanently displayed in the lobby and during two of the 
coffee breaks iron-fortified biscuits, generously provided by the Nutrition Institute, Egypt, 
were offered. These biscuits are offered to Egyptian schoolchildren under the school-lunch 
programme. The appealing packaging and good quality of the biscuits have contributed 
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greatly to the renewed success of the programme, in combination with a strong awareness
raising and social marketing campaign. 

During the 12th Annual Conference and Trade Show of the Association of Operative 
Millers, Middle East and East Africa district, held in Antalya, Turkey, in October 2000, papers 
on 'Technical Aspects of Fortification' and on 'The Role of the Millers' were presented. Both 
papers are accessible on the WHO/EMRO website. 

As committed to in 1998 at the Beirut Workshop, an intercountry technical review 
meeting on • Flour fortification, reporting accomplishments' was held in July 2001, in the 
Regional Office. Invitees to this meeting were the programme managers for flour fortification 
programmes in the countries of the Eastern Mediterranean Region. The meeting objectives 
were to: 

• review the progress of the national flour fortification programmes; 

• review the constraints and needs encountered in the introduction of flour fortification; 
and 

• develop strategies for improvement. 

Directly preceding this workshop a two-day expert consultation on 'Communication 
needs in flour fortification' was held in the Regional Office with the following objectives: 

• analysis of the ongoing national tlour fortification programmes that have a 
communication (social marketing and/or advocacy) component; 

• review of the constraints and needs encountered in the area of effectively targeting 
communication in the introduction of tlour fortification; and 

• development of strategies for improvement (including developing a regional scheme for 
accreditation of fortified flours and a logo for certification). 

Various experts attended this consultation from those Member States which have 
actually undertaken communication efforts and/or studies in their countries, and as such have 
gained valuable experience for the Region as a whole, together with representatives from 
collaborating organizations. 

A CD-ROM containing presentations, country plans, recommendations and background 
documents will be presented to delegates at the Forty-eighth Session of the Regional 
Committee. 
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Since the Fund became operational in June 1999, 12 countries have submitted detailed 
proposals for possible funding. Some countries required technical assistance for proposal 
development, and for initiating activities. A total of 26 consultant missions were undertaken to 
support countries. The terms of reference for the missions ranged from providing actual 
assistance in the proposal development, to technical assistance in the actual process of 
fortification, in quality assurance, and in other issues such as legislation development, 
advocacy and social marketing. The countries visited were Bahrain, Cyprus, Djibouti, Egypt, 
Islamic Republic of Iran, Iraq, Jordan, Lebanon, Libyan Arab Jamahiriya, Morocco, Oman, 
Pakistan, Qatar, Sudan, Syrian Arab Republic and Republic of Yemen. 

After an initial pause for breath following the fast-paced launch of the MI Fund, the MI
funded projects are all well under way. 

In Afghanistan, the MI Fund is contributing funds for premix procurement for the 
Kabul Women and General Bakery project, implemented by the World Food Programme; the 
first consignment was transported from the mills in Pakistan to Kabul in May 2000. 

In Bahrain, procurement of feeders and training of mill staff have been implemented 
through missions by a technical consultant. The social marketing programme has been 
prepared through focus group sessions, undertaken by regional experts in the subject, and the 
media campaign is now being finalized based on the results of those sessions. 

Egypt has started implementing the social marketing campaign. At present the launch of 
actual fortification is awaiting procurement of a feeder that will be placed in a mill in 
Fayoum. The mill initially identified currently mills only 72% extraction rate flour. Since the 
project requires 82% extraction flour, a different mill was subsequently chosen. 

In the Islamic Republic of Iran, fortification was launched on 31 May 2001, in 
Bushehr Province. At the launch, the Minister of Health expressed his commitment to 
expansion of the project. The local production of premix will be part of the next phase of the 
project. 

In Iraq, a contract has been issued and will be tinalized after appointment of a national 
project manager. 

In Jordan, following a national consensus-building workshop in November 2000, the 
decision was taken to fortify flour on a national scale. Premix procurement for the start up 
period has been guaranteed through the release of WHO regular budget funds, and the large
scale launch is expected before the end of 200 I. 

In Pakistan the small-scale chakkies project is currently looking into methods for 
fortification at the batch mills. Quality assurance is seen as of the utmost importance if the 
milling is actually undertaken outside a controlled environment. 
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In the Syrian Arab Republic, the project is well under way. Collaboration between the 
Ministry of Health, UNICEF and WHO has guaranteed sufficient funds for feeder and premix 
procurement, and the launch of fortification is expected soon. 

Other countries have received assistance from the MI Fund in the form of technical 
missions or support from the Regional Office. 

Morocco has managed to bring together all interested partners in a large and active 
national committee, and has undertaken thorough research into various aspects of 
fortification, technical as well as relating to communication issues. 

Oman will undertake an impact survey, with the assistance of WHO/EMRO and the 
Centers for Disease Control and Prevention (CDC), Atlanta, USA, later this year. 

Qatar has received technical assistance and is now considering the reVISiOn of 
legislation. 

The Republic of Yemen recently passed a law for mandatory fortification of all wheat 
flour with iron and other micronutrients and is currently re-initiating a national programme on 
tlour fortification. 

In Lebanon efforts for re-initiating a national programme on flour fortification have 
been undertaken, and it is foreseen that the formation of a national committee will prevent the 
problems that have hampered implementation in the past. 

7. FORTIFICATION STATUS AS OF 1 JUNE 2001 

Currently. fortification is ongoing in Oman, Saudi Arabia. Islamic Republic of Iran 
and, in collaboration with the WFP bakery project, in Afghanistan. Within a reasonable 
period of time, the fortification of flour, either at national level or at regional level, will start 
in the following countries: Bahrain, Egypt, Iraq, Jordan, Libyan Arab Jamahiriya, 
Morocco, Pakistan, Qatar and Syrian Arab Republic. 

8. ISSUES 

A number of important issues encountered during implementation of the project. which 
could not have been anticipated during the planning stage of the project, or were not 
considered to have a potentially important etTect on the outcome of the project, have come to 
the fore. These will require more attention in the future, and will be addressed in a submission 
for future funding. 

a) Mistrust: In a number of countries there exists a groundswell of mistrust of anything 
being added to flour or bread. The fact that the iron originally present in wheat has been 
removed by milling and needs replacing is not well communicated, and might not be 
enough of a convincing factor to educate the population regarding fortification of their 
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staple food. There is also no word in Arabic that conveys the 'fortification' that takes 
place. This issue was addressed by the consultation on 'Communication needs in flour 
fortification', in July 200 I, at which ongoing efforts in assessing and addressing the 
population were presented, and a regional strategy for communication in flour 
fortification was formulated. 

b) Premix and feeder procurement: Currently, out of the funds allocated to countries, a 
total of almost 35% is allocated for the purchase of premix and, to a lesser extent, 
feeders. The issues of premix and feeder procurement and the subsequent sustainability 
of premix provision have proven to be a much bigger barrier than initially expected. 
Starting up flour fortification with the relatively small assistance of the MI Fund, in 
order to establish procedures and trust, has proven not to be sufficient to guarantee 
subsequent fortification on a large or even national scale. The issue of sustainability is 
being addressed in various ways. Countries are being encouraged to initiate the local 
production of premix, which will greatly reduce costs and allow for reliable provision 
thereof to the local mills. Quality assurance of the premix will need to be taken up as a 
subject for future reference. Another subject for future consideration is the development 
of possible scenarios of sustained funding, such as the establishment of revolving funds 
for financing of premix procurement, for countries where the price of bread is 
subsidized and the additional cost of fortification cannot be borne by the consumer, or 
actual price increase in countries where this will not generate a public outcry. 

c) The complementarity of control strategies: To some extent, because of the relative 
emphasis given to the subject by the establishment and activities of the MI Fund, flour 
fortitication is perceived as the only strategy to be promoted to control anaemia. While 
in many WHO, MI and UNICEF meetings and reports the need for all four 
complementary strategies, i.e. iron supplementation in pregnant women, dietary change 
to improve bioavailability, public health measures to reduce iron losses and flour 
fortification to improve iron intakes, has been stressed, this is not always well 
communicated. As a result, the role of flour fortification is undermined, because it 
cannot on its own guarantee fast visible results in the reduction of prevalence of iron 
deficiency anaemia. Linked to this, surveys showing mild prevalence of anaemia are 
quoted to prove that 'there is not really a problem'. It is not well communicated that the 
anaemia prevalence in the population is the end of a process whereby a large proportion 
of the population is already iron-deticient and thus in sub-optimal health. Nor is the role 
of flour fortification as an important preventive strategy to raise iron intakes and to 
prevent anaemia from occurring clearly understood. 

d) Inter-institutional collaboration: The Ministries of Health and other partners of WHO 
are, to a large extent, convinced of the importance of flour fortitication as a population
wide strategy to improve iron status. There is still, however, insufficient collaboration 
with the other stakeholders, such as the Ministries of Supplies, Commerce, and Finance, 
and last but not least the milling industry itself. The concept of improved products with 
improved status and quality is ditlicult to sell in the face of severely controlled markets 
for bread. By addressing these target groups with the right messages, as developed for 
advocacy, it is hoped that these barriers will eventually be eliminated. 
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9. FUTURE OF FLOUR FORTIFICATION IN THE REGION 

The issues identified as constraints or opportunities will need addressing through the 
activities mentioned above, and through subsequent project activities. A new project proposal 
has been submitted for funding. Within our Region, more work needs to be done to fully 
involve all partners identified, and to search for new and possibly unexpected partners. It is 
hoped that fortified flour for all of the vulnerable population of the Eastern Mediterranean 
Region will become a reality soon. Already, through the implementation of the MI Fund, 
fortified flour will soon reach around 75% of the population of the Region. 


