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Early history of nutrition and
health

The relationship between food and health
dates as far back as far as 6000 years even
before Imhotep, the ancient Egyptian father
of medicine, described the use of certain
foodstuffs as prescriptions. Night blind-
ness and xerophthalmia (called “show” by
ancient Egyptians) were treated by roasted
beef liver or liver juice. A balanced diet for
the wealthy was described in the message
of King Unas, who reigned from around
2375 to 2345 BC, “eat good bread, ox
flesh, wine, sweet and olive oil, fat, honey,
figs, fish and vegetables everyday”. Later,
Greek, Roman and Arab scholars started to
write on the relationship between food and
health. Celsus (around 25 BC–45 AD) clas-
sified foodstuffs and emphasized their role
in maintaining health in his treatise on med-
icine. Many dietary recipes to treat various
illnesses were introduced by Ibn Sina (Avi-
cenna) and others.

Achievements of nutritional
sciences during the twentieth
century

The twentieth century will be remembered
as the golden age for nutrition. In this peri-
od most macro- and micronutrients were
discovered, and nutritional needs and re-
quirements were identified. The relation-

ship between nutrition and health was doc-
umented and the sequelae of over-nutrition
and under-nutrition were recognized.
Through research, the availability of plant
and animal food increased. Large-scale
famines characteristic of the nineteenth
century became controllable. There was a
steady improvement in combating under-
nutrition and severe degrees of protein–
energy malnutrition decreased. Great suc-
cess was achieved in reducing iodine defi-
ciency disorders. There was similar but
less impressive success in controlling vita-
min A deficiency. These improvements
were accompanied by a marked increase in
the rate of decline of under-five mortality
between 1960 and 1980. In the year 2000,
32.5% of children under five years in de-
veloping countries (182 million) were
stunted [1]. This was a great improvement
over the 1980 figure of 47.1%; represent-
ing a decrease of 40 million in the number
of stunted children over this period, in spite
of the increase in population. In the year
2000, 26.7% of preschool children in de-
veloping countries were underweight as
compared with the 1980 figure of 37.4%
[1]. The improvement however was not
homogenous. Improvement in the African
region was much slower.

There is evidence that over-nutrition
with its health consequences is  increasing,
especially in developing countries, which
will therefore start to suffer the double bur-
den of under- and over-nutrition.
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Future trends and challenges

In spite of the great achievements in the
field of nutrition during the past century,
many factors prevented the attainment of
the expressed goals and objectives of the
various international conferences on nutri-
tion. The statement of Henry Kissinger,
United States Secretary of State at the 1972
World Food Conference in Rome that
“within a decade no child will go to bed
hungry, no family will fear for its next
bread…” was never fulfilled. These factors
remain today as challenges to be tackled in
the quest to improve the nutrition of the
world’s people.

Economic and geopolitical factors
Poverty is a cause, associated factor, cata-
lyst and result of malnutrition and ill health.
The majority of the poor, who represent a
quarter of the world’s population, live in
developing countries. Differences in gross
national product between industrialized and
least developed countries range from US$
26.157 to US$ 261 [2]. While the digital di-
vide between the rich and poor countries is
narrowing, it remains tremendous. Al-
though poverty and malnutrition are linked,
they are not identical and malnutrition rates
vary widely even among poor countries.

An important prerequisite for the allevi-
ation of malnutrition is social and political
stability. Peaceful resolution of geopolitical,
socioeconomic and ethnic conflicts, as
well as awareness of and respect for hu-
man rights, are important tasks for the
world community to solve in the coming
decades. Two million children died in
armed conflicts in the last decade of the
20th century [3]. At the end of 1998 there
were 12 million refugees worldwide.

Environmental factors
Environmental degradation, desertification,
deforestation, global warming and seasonal

variations have begun to have an impact on
agriculture production and they will contin-
ue to do so in the future. Every year 5.7
million hectares of agricultural land are lost
[4].

Emerging and re-emerging
diseases
In spite of the successful control of many
diseases through health education and vac-
cination, new diseases have emerged
which have a negative impact on the nutri-
tion of millions of people. For example,
90% of severely malnourished children in
Lusaka, Zambia are HIV positive [5].

Demographic factors
Although there was a decline in population
growth throughout the 20th century, the
decline was not uniform. In view of the
critical situation in sub-Saharan Africa, the
high fertility rate in this region will impede
efforts to combat malnutrition. Urbaniza-
tion and megacities were characteristic fea-
tures of the last decades of the twentieth
century. The trend is continuing. Slum ar-
eas will doubtless increase, with all the ac-
companying negative effects on nutrition
and health. The urban poor will replace the
rural poor. This will alter the structure of
the diet and introduce new patterns of “fast
food”, thus increasing vulnerability to
nutrition-related illness.

Constraints of United Nations
system
There is a need for better coordination and
communication between the different UN
agencies as well as between UN agencies
and other international or bilateral players in
the field of nutrition. A technical approach
and scientific cooperation is not sufficient
to combat malnutrition. UN systems must
be more involved in political, economic and
social areas and should play a more proac-
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tive role in helping developing countries
fund-raise. They cannot remain isolated in
their work, bound only by their traditional
mandate. They need to reconcile them-
selves to interdisciplinary multisectoral
planning, action and coordination.

Globalization and privatization
Globalization will expand opportunities for
some but not for others. Economic integra-
tion should be used as a force for improv-
ing the economies of poor countries.
Cooperation should support political stabili-
ty, conserve environment, empower the
community, particularly women, seek jus-
tice rather than charity and pay special con-
cern to equity and ethical issues.

Although international agreements in-
clude clauses to safeguard the needs of de-
veloping countries, it remains to be seen
how these measures will be interpreted and
implemented. The agreement on trade-
related aspects of international property
rights (TRIPS) may sometimes prevent the
distribution of potential international public
goods that may be helpful to poor countries
because such countries can seldom afford
the prices charged by patent owners. For
example, some genetic technology is pat-
ented by the private sector and these pat-
ents may prevent farmers from reusing
their seeds.

The influence of the private sector will
grow including that of food manufacturing
companies. This will make the cost of food
up to three times higher than the farm value
which will have a negative nutritional im-
pact on the poor [6]. The fast food culture
will undoubtedly spread, especially in new-
ly urbanized areas. Globalization will raise
concern on many ethical issues related to
nutrition and health: genetic manipulation of
food is an example.

Scientific advances
Technologies cannot simply be transferred
but must be adapted or redesigned to suit
different conditions. There is concern
about the transfer of harmful by-products
as a result of the transfer of a hazardous
industry or technology. Advances in com-
munication technology will highlight the
role of the media in influencing style and
food consumption patterns. Novel market-
ing techniques may adversely affect the
consumption of a traditional cheap nutri-
tious diet, and may aggravate inequities and
contribute to the emerging menace of over-
nutrition and diet-related diseases in devel-
oping countries.

Conclusion

A new agenda of international scientific co-
operation in nutrition research must be de-
veloped to deal with the changing trends of
the 21st century. It is not enough for nutri-
tional scientists to solve worldwide nutri-
tional problems through laboratory studies
or in pilot projects. They must play a pivot-
al role at both the community and the
decision-making levels. They must act to-
gether to maximize nutritional benefits and
minimize the possible harm of the trends
described so that everyone, everywhere
can attain optimal nutrition.

The contributors to this special issue on
nutrition of the Eastern Mediterranean
Health Journal have examined and re-
viewed the many and varied determinants
affecting nutrition. These papers indicate
the way forward and may act as a guide for
the development of a much-needed future
strategy to combat both under- and over-
nutrition in the Region.
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Nutrition is a fundamental pillar of life, health and development
across the entire lifespan. From the earliest stages of fetal develop-
ment, at birth, through infancy, childhood, adolescence and on into
adulthood and old age, proper food and good nutrition are essential
for survival, physical growth, mental development, performance
and productivity, health and well-being. It is an essential foundation
of human and national development. Information about the nutrition
situation in the Eastern Mediterranean Region and the work of the
WHO Regional Office for the Eastern Mediterranean in this vital area
can be found at the nutrition website of EMRO at: http://www.
emro.who.int/nutrition/index.htm
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SUMMARY Different nutritional disorders prevail at different stages in the life cycle, e.g. growth retardation in
the fetus, protein energy deficiency in children, noncommunicable conditions in adults. The scope of nutrition
assessment has changed over the past 2 decades. The focus shifted from pregnant and lactating mothers
and children, through functional consequences of malnutrition to deficiency disorders. Now the focus is on
obesity. Clinical methods of assessment (usually indicators of late-stage malnutrition) have become less
important recently although clinical indicators of iodine deficiency and vitamin A deficiency are still useful. The
key method now is anthropomorphic measurement, such as weight-for-age or body mass index. All the
countries of the Region have nutrition education programmes for dissemination of information and most have
drawn up national dietary guidelines applying the strategies that were developed after the 1992 International
Conference on Nutrition.

Introduction

According to the global burden of disease
concept, the disability adjusted life year
(DALY) expresses years of life lost due to
premature death and years lived with a dis-
ability of a specified severity and duration.
One DALY is thus 1 year of healthy life lost
[1]. In the list of main risk factors contrib-
uting to the global burden of disease, mal-
nutrition was top, contributing 15.9% of
total DALYs [1]. The burden of disease
(expressed as DALYs) by cause, sex and
mortality stratum has been estimated by the
World Health Organization for each region
for the year 2002 [2]. The total for DALYs
due to nutritional deficiencies in the Eastern
Mediterranean Region was 631 in the low
child low adult mortality stratum countries

and 3798 in the high child high adult mor-
tality stratum countries [2].

Malnutrition was the direct or the un-
derlying cause of death of 49% of children
under 5 years in developing counties during
1995 [3]. The burden of mortality, morbid-
ity and disability attributable to noncommu-
nicable diseases now weighs heaviest in
developing countries, where those affected
are on average younger than in the industri-
alized countries. Unhealthy diets and physi-
cal inactivity were found to be the leading
causes of the major noncommunicable dis-
eases [4].

The negative impact of malnutrition on
body functions has been extensively stud-
ied all over the world. In the Eastern Medi-
terranean Region, a prominent longitudinal
study implemented in Egypt during 1982–
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1987 documented the effect of food intake
on cognitive function, social behaviour,
work performance, immunocompetence
and reproductive health [5,6].

It is therefore important to assess nutri-
tional status and establish the main determi-
nants for both individuals and the
community. This will provide tools for the
prevention, early detection, management
and control of nutrition disorders.

Key objectives of nutrition assessment
in the Region can be summarized under 6
main topics:
• to identify high-risk groups and geo-

graphical areas with nutrition-related
problems to facilitate implementation of
public health intervention programmes;

• to recommend guidelines for the pre-
vention, early detection and manage-
ment of nutrition disorders;

• to study diet–health relationships and
the impact of knowledge and attitudes
toward dietary and health behaviour;

• to develop nutrition education and di-
etary guidance e.g. national food-based
dietary guidelines [7];

• to assess progress toward achieving the
nutrition and health objectives, e.g. the
plan of action for nutrition promoted by
the International Conference on Nutri-
tion, Rome, 5–11 December 1992 [8];

• to monitor and evaluate nutrition inter-
vention programmes.

Scope

Nutrition assessment done in the Region in-
cludes methodologies that deal with the nu-
tritional disorders prevailing at different
stages in the life cycle. These conditions
can be summarized according to the life
stage.

Fetal development within the
maternal environment and
neonatal period
• Intrauterine growth retardation leading

to low birth weight of the neonate and
growth retardation during infancy
[9,10];

• iodine deficiency disorders, which may
lead to developmental retardation and
brain damage or stillbirths;

• folate deficiency among pregnant moth-
ers may lead to neural tube defects on
the neonate (in most counties of the Re-
gion, 400 µg/day folic acid is given as a
supplement to pregnant mothers togeth-
er with iron pills).
Recently, there has been considerable

evidence, mostly from industrialized coun-
tries, that intrauterine growth retardation
followed by very rapid postnatal catch-up
growth is associated with an increased risk
of coronary heart disease, stroke, diabetes
and raised blood pressure [11–13]. On the
other hand, large size at birth (macrosomia)
is also associated with increased risk of di-
abetes and cardiovascular disease [14,15].

It is worth stating that as a result of in-
dustrialization, urbanization, economic de-
velopment and market globalization in most
countries of the Region, there have been
changes in dietary and lifestyle patterns
leading to the emergence of obesity and
diet-related, chronic, noncommunicable
diseases, which are taking over from the
more traditional undernutrition and infec-
tious diseases as causes of morbidity and
mortality [16–21].

Infants and young children [22–28]
• Protein–energy malnutrition;
• iodine deficiency disorders;
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• vitamin A deficiency and vitamin A defi-
ciency disorders;

• iron deficiency anaemia.
These disorders may lead to stunting,

developmental retardation, e.g. low cogni-
tive performance, increased risk of infec-
tion and high risk of death.

Adolescents and preadolescents
[16,18,19,29–34]
• Protein–energy malnutrition, iodine de-

ficiency disorders and iron deficiency
anaemia, with similar consequences to
the previous stage;

• calcium deficiency, leading to inade-
quate bone mineralization with possible
osteoporosis during adulthood;

• obesity, which may continue during
adulthood with higher risk for all asso-
ciated co-morbidities, particularly car-
diovascular disease and type II diabetes.

Pregnant and lactating women [25,
35–38]
• Protein–energy malnutrition, iodine de-

ficiency disorders, vitamin A deficiency
and iron deficiency anaemia;

• folate deficiency;
• calcium deficiency.

Apart from the above-listed sequelae,
these disorders may lead to insufficient
weight gain during pregnancy, low-birth-
weight babies and increased risk of mater-
nal mortality.

Adults [18,19,39–43]
• Protein–energy malnutrition and iron

deficiency anaemia;
• obesity;
• diet-related, chronic, noncommunicable

diseases, e.g. coronary heart disease,
hypertension/stroke, diabetes and os-
teoporosis.

Thinness and chronic energy deficiency
among adults as a result of protein–energy
malnutrition are very rare in the Region
apart from a few countries in the high child
high adult mortality stratum.

The elderly [44]
• Protein–energy malnutrition, iron defi-

ciency anaemia, obesity, osteoporosis
and diet-related chronic diseases.

Scope of assessment in the
Region
The scope of nutrition assessment in the
Region has changed within the last 2 de-
cades. At the beginning of the 1980s, the
focus was on pregnant and lactating moth-
ers and children under 2 or under 5 years.
Main problems assessed were protein–
energy malnutrition, iron deficiency anae-
mia, breastfeeding and weaning practices.
Functional consequences of malnutrition
were investigated in Egypt during the
1980s.

Iodine deficiency disorders and vitamin
A deficiency emerged as the focus of nutri-
tion assessment in the Region in the 1990s
[45,46]. The goals of the World Summit
for Children, New York, 29–30 September
1990, and the plan of action from the Inter-
national Conference on Nutrition, Rome,
5–11 December 1992 were the initiators to
focusing on micronutrient malnutrition in
the Region [47,48].

With the nutrition transition in most
countries of the Region, the problem of
obesity and comorbidities among adults
and adolescents attracted the attention of
the nutrition investigators in the 1990s and
this has continued to the present. With the
beginning of the third millennium, diet and
lifestyle-related problems like osteoporosis
among adults and the elderly were also in-
vestigated within the scope of nutrition as-
sessment [19].
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Nutrition assessment
methodologies commonly used
in the Eastern Mediterranean
Region

Nutrition and health assessment of
the individual and the community
These include:
• anthropometric measurements, mainly

weight, stature, arm circumference,
waist circumference, waist-to-hip ratio,
skin fold thickness (commonly at tri-
ceps) [49,50];

• clinical assessment, mainly by signs of
deficiency and medical history [51–55];

• laboratory investigations; measure-
ments of nutrients or their metabolites
in biological fluids and comparison with
reference standards and cut-off points
[52,54,56–59];

• biophysical investigations e.g. X-ray for
rickets, and dual-energy X-ray absorp-
tiometry  for assessment of bone mass
density used to determine prevalence of
osteoporosis [60,19].
The dark adaptation test for vitamin A

deficiency is not used in the Region.

Assessment of the main
determinants of nutritional status
of the individual and the
community
These include:
• food availability at the national level

measured by the food balance sheet
(available through the Food and Agricul-
ture Organization and national ministries
of agriculture);

• household food security and food intake
of the individual, measured by dietary
assessment methods;

• breastfeeding, weaning practices and
weaning foods, which are extensively
studied in the Region [61–68];

• morbidity status e.g. infection, infesta-
tions or chronic noncommunicable dis-
eases [69];

• social, economic and cultural factors
such as education, occupation, income,
habits, beliefs and lifestyle, e.g. physical
activity;

• availability and utilization of health, nu-
trition and social services and caring ca-
pacity at the community and household
level [70,71];

• biodemographic factors, mainly age,
sex, family size, interpregnancy inter-
val, physiological status, e.g. pregnant
or lactating.
All these determinants are assessed

through prestructured questionnaires or
rapid assessment procedures and focus
group discussions. Observation methods at
the household level are not culturally ac-
cepted in the Region; for instance, observa-
tion and weighing methods for dietary
assessment could not be applied in Egypt
[72]. The most commonly used dietary as-
sessment methods are food frequency, to
describe dietary pattern, and 24-hour recall
or 24-hour recall and sample weighing, to
determine dietary adequacy. Food intake in
household measures is converted to grams
and then to energy, macronutrients and mi-
cronutrients, which are compared with
recommended dietary allowances [72–75].
Caring capacity and physical activity are
assessed by questionnaire for time alloca-
tion rather than observation [17,70].

In the Eastern Mediterranean Region,
the key method for assessment of nutri-
tional status is anthropometric measure-
ment, mainly weight and stature of the
individual in the community. At the begin-
ning of the last 2 decades, the focus was on
anthropometric measurement of children
under 5 years as an indicator of the nutri-
tional status of the whole community. In-
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terpretation of weight and stature measure-
ments was mainly based on the Gomez
classification, then the Waterlow classifica-
tion using reference standards for weight-
for-age, weight-for-height and height-
for-age [76,77].

In 1983, the World Health Organization
recommended using standard deviation
(SD) scores for classifying children under
18 years into underweight, normal or over-
weight, and stunted, normal or tall children
according to certain cut-off points: < –2
SDs, –2 to +2 SDs and > +2 SDs respec-
tively from the reference median [49].

In 1995, body mass index (BMI, weight
(kg)/height2 (m2) was recommended for
use in adults to differentiate between nor-
mal weight, 3 grades of chronic energy de-
ficiency (or underweight) and 3 grades of
obesity [50]. In 2000, the obesity classifi-
cation was modified into pre-obese (BMI
25.0–29.9 kg/m2), obese class I (BMI
30.0–34.9 kg/m2), obese class II (BMI
35.0–39.9 kg/m2) and obese class III (BMI
≥ 40.0 kg/m2) [78]. The Garrow classifica-
tion [79] was used to describe weight sta-
tus of adults before 1995.

In 1995, the World Health Organization
recommended the use of percentile BMI
for age for adolescents 10–19 years to
differentiate underweight (< 5th percen-
tile), normal (5th–< 85th percentile), over-
weight (85th–< 95th percentile) and obese
(≥ 95th percentile) [50].

Clinical assessment for nutrition disor-
ders has almost lost its value in the last 2
decades. Clinical signs of malnutrition are
usually late signs, thus identifying severe
cases of malnutrition. In most countries of
the Region, malnutrition is usually mild to
moderate, thus mainly detected by anthro-
pometric, biochemical or haematological
methods. The clinical signs still of value are
those for iodine deficiency disorders and
vitamin A deficiency [52,54]. In most

countries of the Region, however, vitamin
A deficiency is detected by serum retinol
< 20 µg/dL and rarely by night blindness or
Bitot’s spots [59]. For iodine deficiency
disorders, grades of goitre and urinary io-
dine are the most commonly used signs
[52]. For iron deficiency anaemia, haemo-
globin determination, and to a lesser extent
serum ferretin, are the indicators most
commonly used [56].

Recently, with the problem of obesity
and co-morbidities emerging in the Region,
blood glucose, total serum cholesterol and
low-density lipoprotein cholesterol are
measured [80].

Some sophisticated biochemical mea-
surements are carried out for study of cer-
tain specialized problems, such as
osteoporosis in Egypt [19].

In the Eastern Mediterranean Region,
the approach for assessment is nutrition
surveys rather than nutrition surveillance.
All 22 countries have had national surveys
within the past 2 decades, covering all the
nutrition problems detected in the Region
along with their main determinants (as dis-
cussed under “Scope”) [81–106].

There have been efforts to establish nu-
trition monitoring or nutrition surveillance
systems in many countries of the Region
[80,106]. Strengthening of these efforts is,
however, still required. Surveillance efforts
are based mainly on the primary health care
system, using growth monitoring and pro-
motion of children under-5 as the core of
the system. Most of the growth charts
used in the Region are based on the World
Health Organization model using percen-
tiles of the American National Center for
Health Statistics reference standards. In
Egypt, the national growth chart simply
consists of 2 curves, +2 SDs and –2 SDs
of the NCHS reference standard of weight-
for-age for boys and girls under 6.
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Dissemination

During the past 2 decades, extensive nutri-
tion assessment studies have been con-
ducted in all countries of the Region. The
main nutrition problems and risk factors
have been identified. Population groups and
geographic areas most at risk for each nu-
trition disorder in each country were deter-
mined. The wealth of information
generated from these studies was dissemi-
nated to policy-makers to formulate strate-
gies for prevention and control.
Information was also disseminated to the
scientific community through workshops,
seminars, conferences and published pa-
pers.

Dissemination of simplified information
to the public is the cornerstone of the pro-
motion of health and nutritional status and
the prevention of malnutrition. All the coun-
tries of the Region had enthusiastic nutri-
tion education programmes applying all
possible methods and vehicles appropriate
to local conditions.

Activities using the information generat-
ed from nutrition assessment reached their
peak at the beginning of the 1990s during
the preparations for the international con-
ference in Rome. Almost all countries of
the Region submitted papers describing in
detail nutrition problems and the immediate,
underlying and basic factors leading to
these problems, along with intervention
programmes that were operating [8,22].

National and Regional workshops were
conducted during the preconference con-
sultation process. After the conference in
December 1992 [8], almost every country
of the Region prepared a plan of action on
nutrition based on 9 action-oriented strate-
gies [107]. These strategies constitute the
framework of nutrition information dis-
seminated to the different sectors of the
population in the Region. They are:
• incorporating nutritional objectives,

considerations and components into de-
velopment policies and programmes;

• improving household food security;
• protecting consumers through im-

proved food quality and safety;
• preventing and managing infectious dis-

eases;
• promoting breastfeeding;
• caring for the socioeconomically de-

prived and the nutritionally vulnerable;
• preventing and controlling specific mi-

cronutrient deficiencies;
• promoting appropriate diets and healthy

lifestyles;
• assessing, analysing and monitoring nu-

trition situations.
Most countries of the Region have pre-

pared, or are in the process of preparing,
national food-based dietary guidelines ap-
plying these strategies through a simplified
and practical approach for the public.
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SUMMARY The history of dietetics can be traced as far back as the writings of Homer, Plato and Hippocrates
in ancient Greece. Although diet and nutrition continued to be judged important for health, dietetics did not
progress much till the 19th century with the advances in chemistry. Early research focused focuses on
vitamin deficiency diseases while later workers proposed daily requirements for protein, fat and carbohy-
drates. Dietetics as a profession was given a boost during the Second World War when its importance was
recognized by the military. Today, professional dietetic associations can be found on every continent, and
registered dietitians are involved in health promotion and treatment, and work alongside physicians. The
growing need for dietetics professionals is driven by a growing public interest in nutrition and the potential of
functional foods to prevent a variety of diet-related conditions.

Introduction

Definition of dietetics
The word diet is derived from the Latin di-
aeta, meaning mode of life, a word that up
until the last century was often used in a
much broader sense than its current mean-
ing. The word dietetics was noted in the
early writings of Hippocrates (460 BC),
Plato (460–348 BC), and Galen (130–200
AD) [1]. Recently, dietetics as a profession
has been defined by the American Dietetic
Association as the integration and applica-
tion of principles derived from the disci-
plines of food, nutrition, management,
communication, biological, physiological,
behavioural and social sciences to achieve
and maintain human health.

Origin of dietetics and diet therapy
Although not officially recognized as a pro-
fession, dietetics (and nutrition) has consti-
tuted a branch of the medical art since the
time of the ancient Greeks. Intervention in
the nutritional habits of the patient was a
method of treatment [2]. Physicians and

philosophers believed that proper diet was a
precondition for corporal and intellectual
well-being [3].

Dietetics was known in the 8th century
BC. In Homer’s epic The Iliad, Podalirius,
one of the two physicians mentioned, was
recognized for his special interest in dietet-
ics [3]. Later, Hippocrates (5th century
BC), the father of medicine wrote, “Let thy
food be thy medicine, thy medicine be thy
food,” emphasizing that diet was the best
way to treat disease [1]. He presented his
nutritional concepts in his work On diet.
Among his aphorisms are found statements
which are in agreement with current re-
search, such as “persons who are naturally
very fat are apt to die earlier than those
who are slender” [3].

Another example of the influence of
food on many aspects of life in ancient
Greek society comes from the famous
philosophical works of Plato (5th–4th cen-
tury BC), who makes frequent references
to human diet. According to the philoso-
pher, a moderate and thus healthy diet con-
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sists of cereals, legumes, fruits, milk, hon-
ey and fish. In addition, the dietary patterns
presented in the Platonic dialogues were
very similar to the current Mediterranean
diet [3]. Plato suggested that the therapeu-
tic approach to human diseases should be
made through the regulation of diet rather
than with medication, “Wherefore one
ought to control all such diseases, so far as
one has time to spare, by means of dieting
rather than irritate a fractious evil by drug-
ging” (Timaeus verse 89C-D). He recog-
nized the importance of the proper nutrition
for corporal development in many passages
in his texts “for there ought to be no other
secondary task to hinder the work of sup-
plying the body with its proper exercise and
nourishment” (Laws verse 807D) [3].

In the following centuries, many physi-
cians highlighted the importance of diet in
maintaining health and in the treatment of
diseases. Members of the famous medical
school of Alexandria like Erasistratus and
Herophilus (3rd century BC), Celsus (1st
century AD) and Galen (2nd century AD),
produced many writings on diet [4]. Galen
was the Roman emperor’s physician, an
anatomist, physiologist and a fruitful writer
and his word in medicine and science be-
came law for the following 12 centuries.
He was one of the believers in diet, and said
“health depends chiefly on the choice of
food.” He stressed the therapeutic value of
climate and a full diet for tuberculosis, and
emphasized the value of milk in the treat-
ment of disease [3]. In later years, Boorde,
a physician and experienced traveller of the
16th century, wrote 2 short books related
to health, Breuyary of helth and A compen-
dious regiment or a dietary of helth. He in-
cluded brief chapters on bread, potage
(soup), meat, eggs and cheese, fish and
fowl, roots, herbs, fruits and spices, and
diets for the following: sanguine, phlegmat-
ic, choleric and melancholic temperaments

and pestilence, fever, gout, leprosy, con-
sumption, palsy, madness and dropsy.

Hospital dietetics appeared in the 12th
century as shown in the records of the his-
tory of St. Bartholomew’s Hospital in Lon-
don, the oldest British hospital, established
in 1123 [5]. In the Middle Ages, and even
through the 18th century, hospital diet was
based on bread. Other components were
beef, beef broth, ale cawdel, beer, mutton,
mutton broth, cheese, butter, milk pottage,
rice milk, sugar soppes and water gruel [1].

Only little change in the type or amount
of the daily food allowance for patients at
St. Bartholomew’s was noticed a century
later [6]. Four different kinds of diet exist-
ed at that time; the common diet, the broth
diet, the thin or fever diet, and the milk diet.
The common diet was simply the normal
diet. The broth diet was the same as the
common diet but without any meat. The
thin or fever diet did not include meat, beer
or butter and consisted of 1 pint of milk
with tapioca, arrowroot, sago or rice as
prescribed, and barley water. The milk diet
consisted of milk porridge, 12 ounces of
bread, 2 pints of milk with tapioca, arrow-
root, sago or rice as prescribed, barley wa-
ter, 1 ounce of butter and bread pudding 3
times a week when ordered. At that time,
most of the other hospitals in London used
the same terms to describe their diets, with
some including such terms as full, middle,
and low diet, and spoon or fever diet [1].

By the early part of the 20th century,
therapeutic diets had become more com-
mon and were usually named after the
physician who prescribed them, such as
Meulengraght’s diet and the Sippy diet and
the various adjustments of each. Nowa-
days, emphasis in diet therapy is placed on
a diet adequate in all nutrients, with minimal
modifications in quantity, consistency and
texture of food according to patient needs
[1].
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Development of dietary studies
and dietary standards

Diseases of dietary origin
Major progress in dietetics was made
through the contribution of science, the
emergence of diseases of dietary origin and
the discovery of vitamins and minerals.
The writings of keen observers and experi-
enced physicians opened up new chapters
in the history of nutrition and dietetics.

Iron deficiency anaemia, the most com-
monly occurring type of anaemia in many
parts of the world today, was described in
17th century writings as the “green sick-
ness” and was treated either with herbs or
iron preparations [1]. The early history of
goitre, a disease characterized by a swelling
at the front of the neck, goes back to 1820
when Coindet used a tincture of iodine to
paint goitre, and to Boussin-Gault’s recom-
mendation in 1833 that salt containing io-
dine should be used in the treatment of this
disease. The latter observed the communi-
ties in the Andes, and noted that the differ-
ence between goitrous and non-goitrous
communities was related to the iodine con-
tent of the salt they used [1].

The early years of the 20th century wit-
nessed an enormous expansion in nutrition
knowledge. Carpenter, in his work on the
history of nutritional science, described
what is called the vitamin era. Most vita-
mins were discovered in the 19th and 20th
centuries [7].

A scheme for identifying vitamins by
letter began before their chemistry had
been worked out. Labelling of the vitamins
was done according to their sequence of
discovery. Factor A, found in leaves, and
deficiency of which resulted in severe oph-
thalmia, was the first to be discovered.
Next, McCollum and his colleagues agreed
upon a water-soluble factor, factor B, as
the antiberiberi factor, a cure for a deficien-

cy observed in rice-eating countries (parts
of Japan and China, the Philippines, India,
etc. and coastal areas of South America and
Africa) and which could develop in chick-
ens and pigeons fed white rice. It was then
realized that factor B was a complex of fac-
tors; these were called B1 and B2. Ribofla-
vin (vitamin B2), isolated, synthesized and
named in 1935, was then discovered to
save some dogs on a “blacktongue” diet
(deficient in the B complex vitamins) that
had collapsed with a prior condition of
“yellow liver”, a condition with marked fat-
ty infiltration. Pantothenic acid, B6 and bi-
otin were added to the list of water-soluble
vitamins in 1937 [8].

After the discovery in Wisconsin in
1924 of the curative effects of ultraviolet
light on rachitic rats, many groups tried to
determine the factor implicated in this oper-
ation. It was quickly traced to vitamin D
(the letter C had already been given to the
antiscorbutic vitamin, isolated by Albert
Szent-Gyorgi from lemons in 1928) [7].

A factor found to prevent a number of
clinical conditions, including abortion, im-
potence, and various forms of muscular
dystrophy, was isolated in 1935 and named
vitamin E. Haemorrhaging in chicks, which
was at first thought to be caused by a defi-
ciency of vitamin E, was later cured by a
new fat-soluble vitamin, which was named
vitamin K, recognized as having an essen-
tial role in blood coagulation [7].

The first dietary studies
Quantitative nutritional studies expanded
with the progress in chemistry in the 19th
century. Lavoisier (1743–1794) was the
first to report that a labouring man needed
more food than one at rest [9]. Further-
more, many researchers of the 19th centu-
ry such as Mulder, Edward Smith and Lyon
Playfair tried to quantify the amount of pro-
tein needed by humans. Values based on di-
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etary studies and ranging from 60 g/day to
120 g/day were proposed; in contrast to
Mulder’s figures, which were based mere-
ly on the Netherlands army rations, Smith’s
and Playfair’s figures were based on di-
etary studies of workers, soldiers, sailors,
unemployed men, doctors and housewives
[1].

Voit (1831–1908), a dominant figure in
physiological chemistry in the latter half of
the 19th century, developed the techniques
for metabolic studies which instituted nu-
trition as a science. In 1881, he recom-
mended a daily dietary allowance for an
average labourer of 118 g protein, 500 g
carbohydrate, and 56 g fat. Rubner (1854–
1932), one of the most distinguished of the
many pupils of Voit, worked with caloric
needs and established the law of surface
area in basal metabolism. He determined the
caloric values of protein (4.1 kcal/g), fat
(9.3 kcal/g), and carbohydrate (4.1 kcal/g)
which for many years were the standard
for dietary energy calculations. He also in-
vestigated protein foods and their digestibil-
ity. He was an advocate of a high-protein
content of the diet: 127 g/day for the aver-
age worker and 165 g/day for those doing
hard labour or soldiers in the field [1].

In the United States of America (USA),
Atwater, on the basis of numerous dietary
studies, recommended 125 g/day of pro-
tein in the diets of labouring men, along
with 400 g/day carbohydrate, 125 g/day
fat and 3230 kcal [10]. Chittenden (1856–
1943), based on nitrogen balance studies,
recommended 50 g/day protein for sol-
diers, a diet considered too low in protein
compared to other recommendations [11].
In England, Hutchison, an advocate of the
high-protein allowance, recommended that
a diet of 3000 calories should supply 75 g
protein [12].

Sherman, an authority on dietary stan-
dards, proposed 75 g protein/man per day

as a low-protein diet, and for an average
diet 100 g protein/day [13]. At this same
time, he introduced recommendations for
dietary requirements of iron (15 mg/day)
and a minimum requirement of 0.7 g/day
calcium oxide, preferably 1.0 g/day. By
1941, in the 6th edition of his text, Sherman
preferred to use the term dietary allowance
instead of requirement and recommended
75 g protein, or 10–15% of total calories,
0.8–1.0 g calcium and 12 mg iron daily.
Balance studies formed the basis of his rec-
ommendations. He took the average from
these studies as the minimal requirement
and then added a safety margin of 50% for
each nutrient. Sherman also made recom-
mendations for desirable dietary intakes of
vitamins A, C, D, thiamin and riboflavin
[1].

Development of food composition
tables
Food composition tables are the basis of
the science of nutrition. They are essential
to the dietitian to evaluate the adequacy of
diets of individuals and groups and to plan
therapeutic diets and set dietary recom-
mendations. Until suitable methods of
chemical analysis were developed, howev-
er, no accurate data on food composition
could be obtained. In 1864, the Weende
method for measuring crude fibre was de-
veloped by William Henneberg and Fredrick
Stohmann and was used in Europe [1].

In 1877, Atwater ran extensive analyses
of foods in America that led to the publica-
tion of food composition tables [10]. Later,
similar tables were developed for use in
other parts of the world, such as those of
McCance and Widdowson [14], for tropi-
cal countries [15], the Middle East [16] and
for international use [17]. Later on, food
tables for use in Latin America [18], Africa
[19] and the Near East were developed by
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the Food and Agriculture Association of the
United Nations [20].

Food enrichment and fortification
The enrichment of certain foods with spe-
cific nutrients was another step toward di-
etary improvement for the general
population. In the USA in 1924, the State
Medical Society of Michigan agreed on us-
ing iodized table salt as a remedy for iodine
deficiency [1].

After the production of several nutrients
in inexpensive form became possible, the
enrichment of bread, flour, cornmeal and
grits became mandatory in some 30 states
of the USA. After the approval of salt io-
dization and the addition of vitamin D to
milk, the Council on Foods of the American
Medical Association discussed the possibil-
ity of improving the health of the public by
the addition of other nutrients to food. Lat-
er on, fortification of margarine with vita-
min A and the addition of calcium and iron
to cereals were approved [21].

Dietary standards and
recommendations
Finding adequate dietary standards contin-
ued to be the goal for those working in nu-
trition and dietetics. In September 1932,
the health committee of the League of Na-
tions met in Rome to “consider the question
of dietary standards and draw up a scale of
family coefficients for international use in
order that the enquiries on the state of nu-
trition in various countries might be com-
parable.” International dietary standards
agreed upon were: calorie allowance for an
adult not doing manual work should be
2400 calories net/day, with increases for
light work of 75 calories per hour of work,
moderate work 75–150 calories per hour of
work, hard work 150–300 calories per
hour of work, and very hard work up to
300 calories per hour of work. Concerning

mothers and children under 18 years, ener-
gy requirements were obtained from a table
of coefficients; for example, a child aged
3–5 years had a coefficient of 0.5 (1200
calories/day) and a nursing mother 1.25
(3000 kilocalories/day). Recommended
protein requirement was 1 g/kg body
weight per day [1].

During the Second World War it be-
came essential for every country to make
use of all the nutritional knowledge it had in
order to maintain the health, morale, and
working efficiency of its populace. In
1940, the US National Research Council
appointed a Committee on Food and Nutri-
tion (later called the Food and Nutrition
Board). The committee’s main concern
was to define in accordance with newer in-
formation the recommended daily allow-
ances for various dietary essentials for
people of different ages. This was not an
easy task because of the lack of data, espe-
cially regarding vitamins. After rigorous re-
search, however, the committee finally
formulated tentative allowances that were
adopted in May 1941. The Food and Nutri-
tion Board has continued to evaluate cur-
rent research and whenever sufficient new
information or more reliable data became
available, changes were made in the recom-
mended allowances [1].

Following the example of the USA, sev-
eral other countries prepared their own di-
etary allowance tables. Each was
formulated on a group or population basis,
serving to evaluate the national food sup-
plies and helping meet certain dietary goals
[1].

Evidence-based medical nutrition
therapy
Rapidly advancing nutritional knowledge
and science led to the development of evi-
dence-based nutrition. Nowadays, official
nutrition bodies such as the American Die-
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tetic Association are promoting evidence-
based medical nutrition therapy, a practice
that evolved from judicious use of pub-
lished scientific evidence and best practic-
es.

Moreover, evidence-based medical nu-
trition therapy means that nutrition advice
and recommendations are based on evi-
dence which has been assessed in an unbi-
ased or impartial manner. Recommenda-
tions related to relationships between a spe-
cific nutrient or food component and a dis-
ease should only be made if there is
sufficient evidence to support them.

Experimental studies conducted in labo-
ratories have been used to show how a cer-
tain nutrient or food works to provide
benefit or damage. Being able to prove how
a food contributes to the health outcome
adds credibility to the hypothesis. Interven-
tion studies supplied the best evidence for
determining how a nutrient affects health.

Studying the relationship between diet
and health was not an easy task. To begin
with, dietary recall methods have their lim-
itations and nutrient composition data of
foods consumed must be available and ac-
curate, which is not always the case. In
addition, it takes many years for the effect
of diet to manifest itself and so studies need
to be conducted over long periods. Finally,
large numbers of people are required as
participants in a study to detect an effect
from diet. For this reason, evidence to sup-
port nutrition recommendations is some-
times incomplete or inconsistent.

The evolution of dietetics as a
profession

Rise of the dietetic profession
War, which has always influenced man’s
lifestyle, food and health, ought to take
some credit for the rise of the dietetic pro-
fession. Florence Nightingale (1820–

1910), founder of the nursing profession,
was also designated the first hospital dieti-
tian. She said, “You cannot diet a patient
from a book; you cannot make up the hu-
man body as you would a prescription.” On
November 5, 1854, she arrived at the bar-
racks hospital in Scutari with a small band
of nurses during the Crimean War. They
found a hopeless confusion, lack of sup-
plies and patients who were almost starved.
The next day she began to cook extra from
food supplies she had brought and within a
week she had an extra diet kitchen estab-
lished. In addition, due to her organizing
ability (characteristic of a dietitian today),
the purveyor’s department was reorga-
nized, a corps of medical orderlies was es-
tablished and the cooking service of the
soldier-patients’ food was rearranged and
improved [1].

Alexis Soyer (1809–1858), a famous
chef born in France, also went to the
Crimea, where he was recognized as the
first army dietitian and was given credit for
the rise of the dietetic profession. He taught
the soldiers how to cook and to make their
rations delicious and nutritious [22]. After
his return to London, at the request of Miss
Nightingale, he organized schools of hospi-
tal cookery, planned kitchens and general
diets and wrote a booklet on the preparation
of diets for sick soldiers which was adopt-
ed by the military hospitals. During Soy-
er’s, time and despite his leadership,
dietetics was considered a woman’s pro-
fession. However, the year 1936 saw the
first male member of the American Dietetic
Association, and an increasing number of
young men followed. In the Second World
War they served not only as dietitians in
military services but with the Veterans Ad-
ministration and in civilian positions [1].

In the United Kingdom, dietitians who
first followed Miss Nightingale’s example
came from the nursing profession, but the
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progress in the science of nutrition and the
specialized knowledge required for modern
therapeutic diets led to dietetics becoming a
specialized field of training with specific
academic qualifications as well as hospital
training [23].

International dietetics

Dietetic associations now exist in many
countries on every continent. They all have
their own qualifications for academic and
professional education and may differ in
the scope of their dietetic and nutritional
activities, as these are adapted to the needs
of the individual countries and the opportu-
nities available. Few studies in the scientific
literature have described the field of inter-
national dietetics.

Dietetics in the USA
Sarah Tyson Rorer (1849–1937) was the
first American dietitian. She founded the
Philadelphia Cooking School in 1881 so she
could teach dietetics as well as cooking. In
addition, she started a diet kitchen “where
physicians could send a prescription and
get food prepared for special diseases.”
She also gave physicians classes in dietet-
ics and lectured 4th-year medical students
at the University of Pennsylvania [1].

In October 1917, under the leadership
of Lenna Cooper and Lulu Graves, dieti-
tians met and organized the American Die-
tetic Association, which immediately
concerned itself with qualifications and
standards of training for members of this
new profession.

The demands of the Second World War
gave even greater impetus to the recogni-
tion of the work of the dietitian: almost
2000 dietitians were commissioned by the
armed services [1]. By the turn of the cen-
tury, through annual meetings, the provi-

sion of quality education, networking op-
portunities and new products and services,
and with nearly 70 000 members, the
American Dietetic Association had become
the world’s largest organization of food and
nutrition professionals.

Today, the American Dietetic Associa-
tion is led by a board of directors com-
prised of national leaders in nutrition and
health. “Leading the future of dietetics” is
the mission of the association; its vision re-
sides in its members as being the “most val-
ued source of food and nutrition services.”
The role of the association does not end at
the national level. Fifty state dietetic associ-
ations, along with the District of Columbia,
Puerto Rico and the American Overseas
Dietetic Association (comprised of Ameri-
can-trained dietitians who are living and
working abroad) are affiliated.

Being the world leader in dietetics, the
American Dietetic Association offers an ar-
ray of services, including a website and the
association journal. The website, www.
eatright.org, contains a wealth of nutrition
information. The journal is the most widely
read peer-reviewed periodical in the dietet-
ics field and can be accessed via the web-
site at www.adajournal.org. In addition the
association runs a public charity, the Amer-
ican Dietetic Association Foundation, es-
tablished in 1966 to improve the nutritional
health of the public by providing support
for research, education and public aware-
ness programmes. The foundation is also a
large grantor of scholarships in the nutri-
tion and dietetics fields. For government
and public issues, the American Dietetic
Association’s government affairs office,
based in Washington DC, works with state
and federal legislators, departments, and
agencies on public policy issues affecting
the practice of dietetics. The association’s
position statements are derived from the
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latest available research, addressing issues
such as children’s health, food technology
and safety, public health, consumer educa-
tion, health care reform, nutrition in the eld-
erly and health care provider education.

The Commission on Accreditation for
Dietetics Education is the association’s ac-
crediting agency for education pro-
grammes preparing students for careers as
registered dietitians or dietetics techni-
cians. It serves the public by establishing
and enforcing eligibility requirements and
accreditation standards that ensure the
quality and continued improvement of nu-
trition/dietetics education programmes.
Registered dietitians have to study a wide
variety of topics focusing on food, nutri-
tion, and management. The purpose of reg-
istration is to protect the nutritional health,
safety and welfare of the public by encour-
aging high standards of performance in the
profession.

More than 75 000 dietitians and dietetic
technicians from the USA and the rest of
the world have taken the registration exam-
ination over the past few decades.

Dietetics in Asia
In Japan, hospital dietitians were studied by
Nakamura of the Department of Nutrition
in St. Marianna University, Yokohama [24].
Dietetics started in 1925 with the founda-
tion of the first dietetic school and the grad-
uation of the first Japanese dietitians a year
later. The Japanese Dietetic Association
was established in 1945. In 1962, the old
dietetic education system was revised and a
new system offering a 4-year study pro-
gramme was introduced to endorse the
growth of registered dietitians. The law in
Japan defines a registered dietitian as a die-
titian who is registered through a national
examination by the government in any
nutrition-related area.

Though changes have been made to im-
prove the quality of food service in Japan,
attempts to change or improve dietitians’
duties were not obvious. The main duties
were to plan menus, prepare and cook
meals, store ingredients and provide food
guidance. Dietitians in Japan were never in-
volved in any clinically-related nutrition
care or assessment. According to Nakamu-
ra there are many food service dietitians in
Japan, however, there are no clinical dieti-
tians.

Tarvady described nutritional care in In-
dian hospitals [25]. The nutrition and die-
tetics branch of study was created in 1980,
yet the profession did not progress much
because dietitians, who were mostly wom-
en, had no access to hospitals or medical
universities to support their teaching and
learning programmes. Moreover, dietitians
were not able to receive the dignified status
that other members of the heath care team
usually obtained.

Later, the Department of Clinical Nutri-
tion at the College of Allied Health Sciences
initiated and implemented a 1-year post-
graduate diploma course in clinical nutrition
that gives practical hands-on training. The
course content was inspired by the certi-
fied nutrition support dietitian syllabus of
the American Society of Parenteral and En-
teral Nutrition. The department established
links with the Nutritional Science Educa-
tion and Research Foundation in New York
and created the first Regional Training Cen-
tre in Nutrition Support Systems.

Dietetics in Africa
The actual shape of hospital dietetics in this
continent can be depicted from a survey
conducted by Calabro, who surveyed 61
counties including Gambia, Malawi, Nige-
ria and Sudan [26]. The results revealed
that professional associations, credentialing
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requirements and a code of ethics did not
exist in most countries and that 60% did
not have academic programmes for dietet-
ics. Clinical dietetics was the most fre-
quently selected area of practice, teaching
was the second most common and food
services the third most common. The au-
thor concluded that, with only a few dieti-
tians in each country, the profession badly
needed to be developed [26].

Although there is no extensive literature
on the condition of hospital dietetics in Af-
rica, Fairfull, an American volunteer dieti-
tian who went to Liberia with the aim of
making significant contribution to dietetics
in that country, gave a brief description of
dietetic practice in Africa in 1987 [27]. Her
observations and activities were carried out
in 2 hospitals, ELWA Hospital, and JFK
Hospital. JFK Hospital was better equipped
and had 2 dietitians with training whereas
ELWA Hospital had no dietitian, only a mis-
sionary kitchen employee, trained as a reg-
istered nurse who served primarily as a
purchasing agent.

Dietetics in Latin America
According to Mackinnon, the outstanding
figure of South American dietetics was Dr
Pedro Escudero of Argentina, the founder
of the National Institute of Nutrition and
the School of Dietetics in Buenos Aires
[28]. He had looked at the European and
American models and selected from them
what suited the needs of his country. The
School of Dietetics was established in 1938
as an autonomous institution of the Argen-
tine government, and the requirements for
entrance were the same as those for the
National University. The course of study
offered a good foundation in biochemistry
and physiology, and the students were to
become medical nutritionists (medico-
dietologo), the equivalent of internists,

specializing in diet therapy and group feed-
ing.

At the same time, Brazil witnessed the
foundation of a 1-year course in dietetics.
Peru established its school of dietetics dur-
ing the 1940s at the Obrero Hospital in
Lima, and Uruguay and Venezuela have had
schools for about the same length of time.
During this period, the Institute of Nutri-
tion in Colombia also started a 4-year
course with a university affiliation to train
nutritionists and dietitians. There was no
effort made in Central America as regards
the development of dietetics as a profession
until 1960 when the Institute of Nutrition of
Central America and Panama in Guatemala
started a course for dietitians and nutrition-
ists, drawing on North American models.

Following a conference held in Caracas
in 1966, supported by the Pan-American
Health Organization and with the assistance
of the Venezuelan government, on the train-
ing of public health nutritionist-dietitians,
13 of the 20 participating schools, which
formerly had 2–3-year dietetic training pro-
grammes, started offering a 4-year univer-
sity degree course. In addition, the general
plan of the university programme for
nutritionist-dietitians recommended at the
Caracas conference included a period of
practical experience under supervision in a
health centre or a hospital. Most of these
new degree programmes in nutrition and
dietetics were affiliated to university
schools of public health and as such had
the assistance of the medical faculty for
their instructional programme, and had the
university hospitals for practical experi-
ence.

During the 1970s, there were already 8
dietetic associations in Central and South
America with the Central American Associ-
ation covering 6 countries. Moreover, 7 as-
sociations at that time reported a total
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membership of 1515. Some time later, oth-
er specialized associations were established
in the region. The Latin American Federa-
tion for Parenteral and Enteral Nutrition
was created in 1985 in Buenos Aires, Ar-
gentina. This society incorporates the
health personnel working in clinical nutri-
tion in Latin America. It organizes an inter-
national congress every other year where
advancements in the field, as well as clini-
cal and basic research in nutrition from the
region, are presented.

Jonkers-Schuitema et al. provided in-
formation on the current standing of dietet-
ics in Latin America [29]. Towards the end
of the 1970s, Dr Jose Felix Patino at Hospi-
tal de la Samaritana in Bogotá started the
first nutrition team in Colombia as a branch
of the department of surgery. In 1986,
some members of this team, with the sup-
port of the Colombian Surgical Society,
founded the Colombian Association for
Clinical Nutrition. The society main’s activ-
ities were education, with the subsequent
development of educational courses and
congresses. Efforts were also directed at
modifying the curricula in schools of nutri-
tion and dietetics to include more training in
clinical nutrition and to move the dietitian
into clinical work with critically ill patients.
Nutrition in Colombia was later directed
more towards community activities, leav-
ing inadequate resources for clinical nutri-
tion and hospital programmes. With the
launching of the new health system, how-
ever, where health care is paid by private
companies, costs of approved basic thera-
py are covered, including clinical nutrition
support.

In summary, the field of nutritional sup-
port in this part of the world is growing.
This growth is supported by many educa-
tional activities and promoted by the Co-
lombian Association for Clinical Nutrition.
Clinical trials as well as papers on nutrition

are being presented at every meeting and
more individuals are looking for additional
training in order to be better qualified.

Dietetics in Europe
With the establishment of an official defini-
tion by the International Labour Office in
Geneva, the profession of dietetics was
recognized among the paramedical profes-
sions and coded under group 0.69 [30].
Calabro investigated the profession in 12
European countries: Austria, the Czech Re-
public, Germany, Greece, Ireland, Italy,
Luxembourg, Poland, Slovakia, Spain,
Switzerland and the United Kingdom, [26].
High scores for overall professionalization
of dietetics were found in these countries.
Professional associations existed in most;
dietetics was recognized as job title and
clinical dietetics was a common area of
practice. In addition, all these countries had
academic programmes and dietetic curric-
ula which included a mandatory period of
practical experience before students could
embark on professional practice. Unfortu-
nately, few descriptions of dietetic practice
in individual European countries exist in the
literature.

In Britain, the British Dietetic Associa-
tion was set up in 1936, with the majority
of members being clinical dietitians. It of-
fers continuous training and facilities to di-
etitians. The association now has more
than 5000 members, mostly qualified dieti-
tians holding a degree or postgraduate di-
ploma recognized for registration by the
Health Professions Council.

Except in the Netherlands, one of the
early founders of the profession, dietetics
education in European countries was at a
lower level than that in the United Kingdom,
Ireland and the Scandinavian countries. In
most European countries, the dietitian’s
major tasks are still food preparation and
guidance [29].
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Dietitian training has existed in the
Netherlands since 1935. This country of 15
million inhabitants currently has 5000
trained dietitians (2% men), half practising
in the profession. Academic training is usu-
ally 4 years, including a 6-month period of
practical, hands-on training. There are 4
colleges of nutrition and dietetics, located
in Groningen, Nijmegen, the Hague and
Amsterdam. The universities of Maastricht
and Wageningen have Master’s pro-
grammes in nutrition [29].

Since the first International Congress of
Dietitians, held in Amsterdam in 1952,
Dutch dietitians have always been in con-
tact with colleagues abroad. In 1993, the
Dutch Association of Dietitians signed a
reciprocity agreement with the American
Dietetic Association. Accordingly, Dutch
dietitians are qualified to take the registra-
tion examination offered by the Commis-
sion on Dietetic Registration to become a
registered dietitian in the United States [29].

Dietetics in the Netherlands stands on
the threshold of a new era. After 60 years
this profession has risen from a health pro-
fessional who evaluates and controls food
and diet preparation to a health professional
who is an important component of health
care. Today’s dietitians work in various
fields of dietetics and nutrition, including
university hospitals, community hospitals,
nursing homes, regional health work, pri-
vate practice, advice and prevention bu-
reaux, research institutions, education,
industry and government. In addition, the
Dutch Association of Dietitians provides
professionals with protocols and guidelines
that promote quality assurance, continuous
appraisal and improvement of the profes-
sion.

Dietetics in the Middle East
Turnlund and Tannous studied dietetic
practice in the Middle East in 1983 [31]. Of

the 15 hospitals surveyed, 2, both in Saudi
Arabia, had trained dietitians. One of these
hospitals had registered dietitians trained in
the United States, the other had dietitians
registered in Great Britain. None of them
spoke Arabic, so it was recognized that
there was a need for Arabic-speaking
trained individuals. In Lebanon only 1 hos-
pital had dietitians, and 9 of the 15 hospitals
surveyed employed a person with some
background in nutrition as head of dietetics
and/or food service.

An evaluation of the nutritional adequa-
cy of normal diets given to patients was
made according to the 4 basic food groups;
7 hospitals supplied an adequate diet and
only 3 had their own diet manual. Through
this survey, it was noticed that only limited
counselling was given to patients, either
during their hospital stay or at discharge.
The authors acknowledged that hospitals in
the Middle East area needed Arabic-
speaking dietitians, familiar with the food
habits of the countries in which they were
working. Dietetics training programmes in
the area were also among the recommenda-
tions [31].

Education and training in dietetics in
Lebanon
In Lebanon, university training in dietetics
started in 1981 when the American Univer-
sity of Beirut developed a nutrition and die-
tetics programme aimed at providing
dietitians for the country and the Middle
East as a whole. Academic requirements
were based on the standards of the Ameri-
can Dietetic Association. Up until 2003 this
was the only university in Lebanon offering
an undergraduate programme in nutrition
and dietetics. Active dietitians in Lebanon
are almost all graduates of the American
University of Beirut or have had training in
the USA or Europe. Besides nutrition
courses, the programme includes courses
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in biology, chemistry, biochemistry, sociol-
ogy and psychology. The 3-year pro-
gramme is usually supplemented by an
11-month supervised internship in the di-
etary department of any hospital in Beirut.
Master’s degree programmes in nutrition
are also offered.

The Lebanese Dietetic Association was
founded in 1993. It is considered a reliable
reference for scientifically based nutrition
information in the country. With nearly 200
active members, it is currently working on
forming a credentialing body responsible
for establishing and enforcing standards
and qualifications for dietetic registration.
Currently, dietitians and nutritionists are
employed in a variety of situations. Some
work as members of the medical team
treating persons with illnesses or injuries
by providing therapeutic nutrition services.
They are called clinical or therapeutic dieti-
tians, and they constitute a vital component
of health care teams in hospitals, nursing
homes, health maintenance organizations
and other healthcare facilities. They assess,
evaluate, educate, and plan diets for pa-
tients in need. Each hospital in Beirut has to
have at least 1 clinical dietitian. In addition,
some hospitals in Beirut have specialized
dietitians such as a diabetic specialist dieti-
tian, a paediatric dietitian or a renal dietitian.

Nutrition, health and fitness have be-
come major concerns in Lebanon, and in
Beirut in particular. As a result, community
nutritionists/dietitians are becoming a com-
mon sight on television and are now more
widely available in health clubs. They are
responsible for teaching, monitoring and
advising people on proper nutrition to im-
prove their quality of life.

Dietitians in education and research die-
titians are also available in Lebanon. They
usually have a higher education degree. The
former work in colleges, universities and
community or technical schools, teaching

future doctors, nurses, dietitians, and other
health professionals the science of foods
and nutrition. They also conduct experi-
ments to solve critical nutrition questions
and provide dietary recommendation to the
public.

The future of dietetics

Trends
Throughout March and April 2002, the
American Dietetic Association conducted a
scanning process and compiled a list of
more than 100 important trends, issues and
events that are likely to shape the future of
dietetics, dietetics professionals and dietet-
ics associations [32].

New opportunities for the profession
were recognized by the 2002 environmen-
tal scan. Population growth in the USA
means more people need dietetics services.
This applies to the world population as
well, including developing countries. The
increasing cultural and ethnic diversity of
the USA implies that significant numbers of
people may be underserved. There will be a
greater need for services as a result of new
information about the role of diet in health
care, new understanding of the contribu-
tion of diet to chronic problems and the de-
mands of an ageing society. Finally, the
growing need for dietetics professionals is
driven by a growing public interest in nutri-
tion, food safety and the potential of func-
tional food to prevent illness. However,
dietetics experts are faced with new sourc-
es of competition from web-based infor-
mation services, food producers, nutritio-
nists and alternative medicine practitioners,
among others.

On the 85th anniversary of the Ameri-
can Dietetic Association, the board of di-
rectors shared their insights by looking at
their vision of the association in the year
2017, the 100th anniversary [32]. They
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predicted multiple interactions in managing
obesity issues, nutrigenomics and the deliv-
ery of information and food directly to the
home. The future of the association will be
closely involved with online communica-
tion and commerce. Interpretation of the
continually evolving daily recommended in-
take with regard to particular genetic pro-
files, specific preferences and lifestyle is
expected to be one of the new trends too.
Extension of the scientific base of dietetic
recommendations is also on the agenda.

Challenges
Given the current trends, the profession is
facing technological, social, political, glo-
bal and environmental forces that are sig-
nificantly reshaping the world food system.
Dietetics professionals are destined to play
a role in the future of the food system as
advocates of food safety, quality, security
and healthfulness.

The emerging modern lifestyle, with its
stress on time, changing eating habits, lack
of physical activity and busy families with
long working hours, puts a lot of pressure
on the food system to meet dietary needs.
The home is no longer the centre of food
and eating. Furthermore, eating habits are
associated with leading causes of illness
and death such as cardiovascular disease,
some cancers, diabetes, hypertension and
obesity, a fact that raises the stakes for the
dietetics profession.

Keeping pace with science and technol-
ogy is a challenge in itself for dietetics pro-
fessionals. Affording the means to learn
and interpret new developments effectively
as and when needed should be an important
component of professional development
goals. With the advancement in information
technology, dietitians could adopt the Inter-
net for client communications, learning and
promotion, taking into account benefits and
privacy issues.

Moreover, with the rise of homeopathy
and other types of alternative medicine, the
public has more options for nutritional
guidance. The competitive space of the die-
tetics profession is being seriously chal-
lenged. Dietetic associations must help
their members to keep up with this compe-
tition through the sophisticated delivery of
nutrition and health related information
from a variety of sources by building up the
dietetics brand. Dietetics professionals and
their associations should also exert more
efforts to increase diversity in the profes-
sion and work cross-culturally.

According to the American Dietetic As-
sociation, obesity is a “crisis-opportunity.”
Dietetics professionals and their associa-
tions are uniquely prepared to take the lead
on this issue and launch joint projects to
bring it to the forefront of public attention.
Individuals and societies need to hear and
see the bottom-line numbers on what ex-
cess weight is costing, and be able to get
ongoing support for a healthier lifestyle.
More people need nutrition counselling than
before; they have a greater, but flawed,
knowledge of nutrition and have chronic
needs for improving their diets. This ought
to be a growth era for dietetics.

Planning and preparation
Following a thorough discussion about the
implications of the opportunities and chal-
lenges, the American Dietetic Association
put forward a strategic plan aimed at serv-
ing the public as well as dietetics as a pro-
fession [33]. The goals for 2004–08
include facilitating research supporting the
dietetics profession, empowering members
to compete successfully in a rapidly chang-
ing environment and proactively focusing
on emerging areas of food and nutrition
[33].

To sum up, the dietetics profession is
shaped by powerful trends as well as faced
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by even stronger challenges. As the world
changes rapidly, the way dietetics profes-
sionals deliver services must change to
keep pace. Under this pressure, dietitians
have the opportunity to transform their
field into a cutting edge profession that ad-
dresses emerging and evolving needs of
their societies. However, there is nothing
that automatically gives this opportunity to

dietitians [32]. They will have to shape
their destiny and this can only be achieved
by a proper and strategic planning and
preparation. And as the Japanese proverb
says, “Vision without action is a dream; ac-
tion without vision is a nightmare.” Thus,
to be a proper action, any action must be
based on a proper vision and strategic plan-
ning.
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SUMMARY The proportions of underweight, wasted, and stunted children, as well as the infant and under-5
mortality rates, have all exhibited downward trends in the Region over the past 2 decades. This is in part
attributable to maternal and child nutrition intervention programmes, especially those in which women were
actively involved. Programmes which support and promote breastfeeding, such as the Baby Friendly Hos-
pital Initiative, have also contributed to this trend, although the number of baby friendly hospitals varies
considerably between countries. Available information also shows that anemia is quite common among
women, many of whom also have a low weight and stature and seem to suffer from osteoporosis. In several
countries of the Region a number of micronutrient deficiency control programmes are in progress, such as
iron supplementation for pregnant women, fortification of flour and iodization of salt. Iodine deficiency disor-
ders are under control in 2 countries of the Region and legislation for salt iodization is in place in 17 countries.
Prevalence of severe malnutrition in children is much lower than that of milder levels, thus, promotion of the
nutrition status of mildly to moderately malnourished children could lead to a sizeable reduction in child
mortality.

Introduction

The Eastern Mediterranean Region of the
World Health Organization comprises 22
countries extending from Pakistan in
southern Asia to Morocco in North Africa.
These countries are ecologically, economi-
cally, and socially very different and at var-
ious stages of development. Per capita
GNP ranges from US$ 130 to US$ 18 270.
They also vary considerably with regard to
the health and nutrition situation and
achievements in combating malnutrition
and promoting health and nutrition of the
people. Many of them can be said to be
food-secure on an average basis [1], al-
though significant intra-population differ-
ences exist. In this review, an overview of
the nutrition status of mothers, children

under 5 years old, trends and relevant inter-
vention projects and programmes is pre-
sented.

Malnutrition

Trends
Growth faltering and malnutrition usually
start at around the age of 6 months, mainly
because complementary feeding is either
begun late or is not done properly. Table 1
shows the trend of child malnutrition and
mortality in the Region in the past 1–2 de-
cades.

The proportions of underweight, wast-
ed and stunted children, as well as the in-
fant and under-5 mortality rates have all
exhibited downward trends in the Region
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as a whole, although considerable inter-
country variation exists. According to de
Onis, Frongillo and Blössner, stunting rates
in the Region ranged between 7.8% (Jor-
dan) and 36.3% (Pakistan) in the mid- to
late 1990s [2]. The downward trends can
at least partly be attributed to implementa-
tion of programmes such as breastfeeding
promotion, mother and child nutritional in-
terventions, community-based projects and
better health service coverage (some of
these programmes will be discussed brief-
ly).

With regard to low birth weight, the pic-
ture is different; the prevalence of low birth
weight increased from around 10% in 1990
[3] to around 11% in 1997 [4], stayed con-
stant until 2000, and increased again to
around 14% at the turn of the century [5].
Since birth weight is an indication of the
mother’s nutrition during pregnancy, an
upward trend for the prevalence of low
birth weight in a community would indi-
cate, at least indirectly, a worsening of
women’s nutrition and feeding behaviour
during pregnancy.

Anaemia, mainly due to iron deficiency,
is a widespread nutrition and public health
problem in all countries of the Region, irre-

spective of family economic status and in-
come level. The prevalence of moderate
plus severe forms among women and
young children is 25%–60% [6]. Accord-
ing to Aoyama, the overall prevalence
among women ranges between 6% (Libyan
Arab Jamahiriya) and 17%–79% (Egypt)
[1]. The major causes and contributing
factors are low dietary iron bioavailability,
intestinal parasite infestation and short birth
spacing. In addition, general observations
and limited data indicate that sizeable pro-
portions of women also suffer from os-
teoporosis and have a low body weight and
small stature.

Although mild and moderate forms do
exist, clinical vitamin A deficiency does not
appear to be a major problem in the Region
as a whole owing to high consumption of
green leafy vegetables, a rich source of
pro-vitamin A (β-carotene). Deficiencies of
folic acid, zinc, and vitamin D have also
been observed [7], however, not much de-
tailed information is available on them.

Nutrition transition
Nutrition transition is occurring in many
counties of the Region. In addition to un-
dernutrition, overnutrition (chronic nutri-

Table 1 Child mortality and malnutrition in the Eastern Mediterranean
Region over the past 2 decades (sources [3–5])

Variable Mortality rate per Moderate & severe malnutrition
1000 live births in children under 5 years

Infants < 5 Underweight Wasting Stunting
years % % %

Initial 57 78 17 8 31

Year 1992 1992 1980–92 1980–92 1980–92

Final 46 58 14 6 22

Year 2002 2002 1995–2002 1995–2002 1995–2002

Change (%) –19.3 –25.6 –17.6 –25.0 –29.0

Trend ↓ ↓ ↓ ↓ ↓
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tional conditions and diseases such as over-
weight, obesity, cardiovascular disease, di-
abetes, hypertension and cancer) is
widespread as a result of socioeconomic
and lifestyle changes such as low level of
physical activity, imbalanced diet, stress,
etc. Obesity, a disease in itself and a risk
factor for several other chronic diseases,
afflicting up to 40% of the population as a
whole, seems to be more prevalent among
women than men. In many countries for
which data are available, overweight and
obesity (based on weight for height) are
also prevalent among children and adoles-
cents and are on the increase. According to
de Onis and Blössner, the proportion of
overweight, based on the National Center
for Health Statistics standards, in children
under 5 in 12 of the countries of the Region
ranged between 0.9% (Oman) and 8.6%
(Egypt) in the mid- to late 1990s [8].

Intervention projects and
programmes

Not much published information is avail-
able on the maternal and child nutrition in-
tervention projects and programmes in the
Region. Allen and Gillespie, in an excellent
publication, reviewed thoroughly and criti-
cally the nutrition intervention programmes
conducted in many countries, including
some of the countries of the Eastern Medi-
terranean Region [9]. They showed that,
for example in Pakistan, those pilot projects
aiming at improvement of maternal and
child nutrition in which women were ac-
tively involved had greater chances of suc-
cess. In these projects, both macro-level
(poverty alleviation, food fortification,
etc.) and micro-level (nutrition and nutri-
tion-related services, professional training,
etc.) approaches were used, and the public
sector, the community as a whole, nongov-
ernmental organizations, hospitals, univer-

sities and international organizations were
involved. Some of the pilot projects have
been reasonably successful. Large-scale
projects at the national level should now be
designed, implemented and evaluated.

On the other hand, in Oman, despite
striking success in child survival and devel-
opment, a community-based nutrition in-
tervention project using the Triple-A
approach (assessment, analysis, action)
could not bring about an equally striking
improvement in the nutrition status of chil-
dren under 5 years old [10], although it did
considerably reduce the number of under-
weight children [11].

Another example is from the Islamic
Republic of Iran. Following a successful
community-based project in Sibak village
[12], another project using the Triple A ap-
proach was conducted in 3 geographically,
ecologically and socioeconomically differ-
ent rural regions in 3 provinces between
1996–1999, aiming at reducing malnutri-
tion in 6–35-month-old children [13]. Nu-
tritional and non-nutritional strategies
included growth monitoring, demonstra-
tion of complementary food preparation,
home gardening, and income-generation.
By the end of the period prevalence of un-
derweight had decreased from 21%–38%
to 10%–15%  (P < 0.0001) and stunting
prevalence had decreased from 25%–41%
to 12%–15% (P < 0.0001). Further analy-
sis of the data showed the main factors in
the success of the project to be political
commitment at the highest level in the re-
spective provinces, applied health and nu-
trition education, intersectoral collabora-
tion and community involvement. The
project is now being expanded to other
provinces.

Finally, assessment of maternal and
child nutrition status in a health care pro-
gramme in Saudi Arabia showed the nutri-
tion status of the mothers and 0–2-year-old



734 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

children to be relatively satisfactory, 90%
of the children having a normal weight and
height [14]. No initial assessment, i.e. at the
start of the programme, had, however,
been made, therefore no final conclusion
could be drawn about its effectiveness and
impact.

The Baby Friendly Hospital Initiative,
launched jointly by the United Nations Chil-
dren’s Fund and the World Health Organi-
zation in 1991–92, with the aim of
supporting and promoting breastfeeding in
different countries, has been successful in
its goals and objectives in the Region [15].
The national breastfeeding authorities con-
trol the relevant measures and programmes
using global criteria. As a result of these
efforts, more mothers now breastfeed their
infants in the Region as a whole. The pro-
portion of children exclusively breastfed
for 3 months is over 40%. The proportion
breastfed for 6–9 months with comple-
mentary feeding increased from 38% in the
period 1990–1996 to 45% in the period
1995–2002, and about one third are now
breastfed for 20–23 months.

Two points are worth mentioning here.
First, the number of baby friendly hospitals
varies considerably in the countries of the
Region. While a few countries still have
none, the number generally ranges between
1 (Afghanistan) and 376 (Islamic Republic
of Iran). Second, the breastfeeding dura-
tion and rate are actually declining in some
countries of the Region, particularly in the
rural areas, e.g. in Kuwait [16] and Libyan
Arab Jamahiriya [17]. Serious efforts will
be needed to reverse the trend.

Micronutrient deficiency control
programmes
Anaemia control projects and programmes,
e.g. iron supplementation and fortification,
have been and are being conducted in sev-
eral countries of the Region. These are in

many cases components of other pro-
grammes such as primary health care. For
example, iron supplements are distributed
routinely to pregnant women. In several
countries iron and vitamin drops are also
given to infants.

Currently, Egypt, the Islamic Republic
of Iran and Saudi Arabia have started forti-
fying wheat flour with iron (30 ppm) [18].
Other countries are in the process of plan-
ning this strategy; some are also consider-
ing the feasibility of fortifying oil or flour
with vitamin A and flour with folic acid
[18]. It is probably too early to judge the
efficacy and efficiency of this. Anaemia is a
true “multi-dimensional” phenomenon; to
control it several strategies other than in-
creasing iron intake are absolutely essen-
tial, including public health education,
promotion of breastfeeding, promotion of
sound dietary practices, birth-spacing, im-
proved environmental health and sanitation.
Another problem is that the major source of
iron is foods of plant origin, whose iron
bioavailability is very low.

With regard to vitamin A, some small-
scale projects have been conducted in the
Region to control deficiency. Although, as
already mentioned, clinical vitamin A defi-
ciency is not widespread, it would be justi-
fiable to have programmes aiming at
increasing the average intake of this vitamin
by women and children since it strengthens
the immune system and thus helps prevent
and control infections, which are a public
health problem in the Region. In 2000,
about 70% of the children 6–59 months old
were in vitamin A supplementation pro-
grammes [19].

Control programmes for iodine defi-
ciency disorders (IDD) are not usually tar-
geted to specific age or sex groups, e.g.
women or children, but rather to whole
populations. Successful IDD control pro-
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grammes would result in the promotion of
iodine status in, along with other groups,
women, adolescent girls and children. Con-
sequently, improvements in their physical
and mental health will occur. The Region
has been very active in this area over the
past 2 decades, with support from the
World Health Organization, the United Na-
tions Children’s Fund and the International
Council for the Control of Iodine Deficien-
cy Disorders [20]. Not all countries in the
Region, however, have national control
programmes. In 2 countries, the Islamic
Republic of Iran and Tunisia, IDD has been
officially declared by the World Health Or-
ganization to be under control [19], and in
Jordan, Lebanon, the Syrian Arab Republic
and Yemen it is said to be almost under con-
trol. Seventeen of the remaining countries
have ongoing programmes for universal
salt iodization and 16 have appropriate leg-
islation for this. In the Region as a whole,
about 51% of households currently con-
sume iodized salt [5].

General comments and
recommendations

In developing countries in general, 50% of
child deaths are associated with malnutri-
tion [21]. On the other hand, the prevalence

of severe malnutrition is usually much low-
er than that of mild and moderate forms;
for example, only 4% (less than one-third)
of the final underweight cases (total =
14%) shown in Table 1 are severely under-
weight and the other 10% are moderately
so. Therefore, in addition to combating se-
vere protein–energy malnutrition, promo-
tion of the nutrition status of mildly to
moderately malnourished children is also
quite justifiable since it will lead to a reduc-
tion in child mortality.

In many cases, child malnutrition is re-
lated more to poor child care practices and
infections, e.g. intestinal parasites, than to
a low food intake as such [22]. This should
be borne in mind when designing interven-
tion programmes.

Special attention should be paid to the
following when designing strategies and
policies: intersectoral and intrasectoral col-
laboration, nutrition surveillance, monitor-
ing and evaluation, inter-country colla-
boration, political commitment, technical
and technological capacity and develop-
ment of competence, community involve-
ment, and proper legislation (e.g. for food
fortification). In many areas, applied re-
search is essential so that more effective
intervention programmes can be designed
and implemented.
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SUMMARY Improving community nutrition in developing countries requires a detailed epidemiological picture
of the prevalent nutritional problems in different regions and age groups. This makes it possible to identify
priorities, sensitize policy-makers, establish political commitment and design appropriate community pro-
grammes for income generation and education for the best use of food resources. Experiences acquired
from community-based nutritional programmes show that ownership of a programme by the community and
using a tailor-made approach are essential factors in the successful implementation of programmes. A multi-
faceted approach is needed, involving a range of sectors—agriculture, commerce, education and health—
and commitment at all levels from government to communities and individuals.

Introduction

Current evidence suggests that developing
countries are experiencing a transition
phase in the epidemiology of nutritional dis-
orders, and that most countries of the East-
ern Mediterranean Region are entering this
phase rapidly. In developing countries,
there is a high prevalence of undernutrition
(protein–energy malnutrition, and micronu-
trient deficiencies), which is most critical
in the fetal and neonatal stages, as well as
the under 5-year-old age group. On the oth-
er hand, with increasing urbanization in
these countries, food consumption patterns
are changing, physical activity is decreas-
ing and metabolic disorders such as obesi-
ty, cardiovascular diseases, diabetes and
cancer are also rising. It is not unusual in
developing countries to see obese mothers
who are caring for malnourished children.
This shows that these countries face a bi-
lateral problem, with a need both for de-
creasing malnutrition and micronutrient
deficiencies, and for combating overnutri-
tion by improving food consumption pat-

terns and modifying lifestyles. In either
case, the approach to planning and imple-
mentation of intervention programmes to
improve nutrition are the same. This paper
reviews strategies for managing nutritional
programmes with examples of successful
schemes from around the world.

Effective planning

Like other health programmes, the manage-
ment of nutritional programmes should fol-
low 3 consecutive stages: planning,
implementation and evaluation. In the plan-
ning phase, 5 activities should be carried
out: recognizing the situation; identifying
problems and priorities; identifying goals;
examining obstacles and difficulties; and
devising a comprehensive action plan.
Thus identifying and bringing together all
the organizations and individuals who will
play a part in the programme, to gain their
cooperation and determine the goals of the
programme, will be followed by a situation
analysis to provide a general picture of the
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types and etiology of nutritional problems
in the region.

Nutritional problems need to be tackled
from a variety of angles. Holding brain-
storming meetings and advocacy work-
shops with a whole range of sectors,
including agriculture, commerce, educa-
tion and health, as well as the community,
is a effective method of analysing the prob-
lems in a region and promoting responsibil-
ity for solving them. Experiences of
different countries have shown that if all
members of communities participate in the
problem-solving process, acquiring their
cooperation in planned interventions is eas-
ier. After gathering the needed data and
analysing the reasons for nutritional prob-
lems, the appropriate interventions, which
are usually multi-faceted, should be de-
signed and implemented. The selected ap-
proach may not be confined to the health
sector and other sectors may have an even
more important role to play.

Communication for behavioural
change

Communication for behavioural change
(CBC) is one of the main strategies in im-
proving community nutrition for increasing
peoples’ knowledge and motivation for
change and is used for achieving different
nutritional goals, such as improving com-
plementary nutrition methods and increas-
ing the acceptance of food supplements
and the consumption of fortified foods.
Women, especially mothers, are the key
target group for modifying food habits for
the health of both themselves and their chil-
dren, and this is especially important in ru-
ral areas where mothers experience hard
physical labour, multiple pregnancies and
inadequate diets. Communication strategies
have to include fathers too. In many areas,

due to cultural reasons fathers have a high-
er share of the household’s food in terms of
quality and quality than other family mem-
bers, especially women. In such cases, ed-
ucational programmes for men are needed
that focus on the nutritional needs of wom-
en and children.

Evaluation of CBC programmes on a
large scale, especially those aiming at
mothers and others who care for children,
has shown they were effective in improv-
ing the nutritional status of children. One
CBC programme, the Heart Model, has
been implemented in Viet Nam, Bangladesh
and Haiti [1]. It was part of a comprehen-
sive intervention programme for growth
monitoring, iron and vitamin A supplemen-
tation, de-worming and infection treat-
ment. In this approach, mothers partici-
pated in educational sessions held in their
own homes or visited rehabilitation centres
for 2 weeks and were trained in preparing
nutritious meals for their malnourished
children using locally available foods. The
programme has been successful in pre-
venting mild to moderate malnutrition
among children in Haiti and Viet Nam.

In the Islamic Republic of Iran, nutri-
tion education was first implemented in
1995, in a rural area of Chahar-Mahal and
Bakhtyari province [2]. In this programme,
mothers who had children under 2 years
old were educated in their homes using
cooking demonstrations by community
health workers and trained volunteer rural
grandmothers. Raw materials for preparing
baby foods were provided by mothers and
the cooked meals were distributed among
their children in health houses or the moth-
er’s home. The success of this programme
in improving the nutritional status of rural
children lead to its implementation across
the whole health network of the country.
Experiences of this programme have
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shown that practical nutrition education for
mothers also provides opportunities for ed-
ucation about other issues such as growth
monitoring, breastfeeding, nutrition in diar-
rhoea and other diseases.

Promoting intra- and inter-
sectoral communication

Intra- and inter-sectoral communication is
another key aspect of managing nutrition
programmes. In the inter-sectoral ap-
proach, all health programmes affect the
nutritional status of the community in some
way. For example, control of diarrhoeal
diseases and acute respiratory infections,
healthy mother programmes, family plan-
ning, environmental modifications, vacci-
nation, food safety programmes and
controlling infectious and parasitic diseases
are measures that should be done in parallel
with nutritional services for improving the
nutritional status of the community. It has
become clear that there is a direct relation
between the quality of drinking water sup-
plies and the nutritional status of children,
as contaminated water supplies increase
the prevalence of diarrhoea and diarrhoea
leads to nutritional deficiencies [3]. How-
ever, improving the quality of water sup-
plies does not necessarily reduce the
prevalence of malnutrition among children.
In this same way, nutrition education alone
does not improve nutritional status.

Investing in women’s literacy
and education

Experiences of different countries are that
investing in literacy and health education,
family planning and improving the quality
of women’s life has resulted in a sustain-
able improvement in the nutritional status
of communities.

It has been shown that the mother’s ed-
ucation has an even more positive effect on
children’s growth than the economic situa-
tion of the family. A study by the United
Nations Children’s Fund (UNICEF) of 23
nutritional projects in South-East Asia
showed that the literacy of mothers is an
essential factor in children’s growth and
improves nutritional status of children
more rapidly than other interventional fac-
tors [4]. In an intervention plan to reduce
malnutrition among children in rural areas
of 3 provinces of the Islamic Republic of
Iran over 3 years, a literacy programme for
rural women resulted in a 10% increase in
the number of literate women (3% increase
in the total number of literate people nation-
ally). This was thought to have played an
important part in reducing malnutrition
measures among children in the region be-
fore and after the intervention [5].

Education about nutrition is another key
factor in mothers’ ability to provide appro-
priate care of family members. In the Irani-
an programme mentioned earlier, nutritional
messages based on women’s daily needs
were included in literacy classes to rein-
force the effect of the literacy education
and increase the women’s motivation for
participating in classes [5]. Several studies
have shown that education of mothers
about nutrition not only decreases the pro-
portion of underweight children, but also
decreases child mortality [5–7]. It also has
positive long-term effects on the children’s
future development.

Integrating nutritional and
health interventions

In view of the multidimensional nature of
nutritional problems, programmes and ac-
tivities that do not directly relate to nutrition
also need to be considered in designing in-
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terventions for improving the nutritional
status of communities. These include pro-
viding safe drinking water, modifying the
environment, family planning, integrated
management of childhood illnesses and
other mother and child health programmes,
modifying lifestyles and increasing physical
activity. In most nutritional projects, in dif-
ferent settings, these measures have been
included in nutritional interventions [8].

An example of community-based inter-
vention can be found in Tanzania, where
the programme is characterized by strong
community participation and management
by the public sector [6]. In Tanzania, the
management systems emphasized improv-
ing mothers’ knowledge about growth
monitoring, and using and interpreting
growth charts. Integrated measures were
also implemented for increasing the access
of people to foodstuffs, health care servic-
es and education. This programme resulted
in a higher productivity of personnel in the
related sectors, when they saw how their
efforts were effective in improving the nu-
tritional status of people.

The North Karelia project in Finland is
an example of a comprehensive interven-
tion for reducing the prevalence of cardio-
vascular diseases [9]. Over a 25-year
period, the project succeeded in decreasing
the mean serum cholesterol and mortality
from coronary heart disease among men
aged 35–64 years old by 18% and 73% re-
spectively. This was achieved through co-
operation between related sectors,
long-term nutrition education, cooperation
with volunteer organizations and food in-
dustries, promotion of food labelling poli-
cies, supporting research and international
cooperation.

In the Islamic Republic of Iran a suc-
cessful programme for reducing iodine de-
ficiency disorders (IDD) was integrated

into the primary health care system from
1989 [5]. Community health workers (beh-
varz) provided education to food retailers,
members of the community and rural
schoolchildren about IDD and the impor-
tance of consuming iodized salt. Consump-
tion of iodized salt in rural areas was
monitored by behvarz at the time of the an-
nual census, through testing household salt
with iodine meters. The behvarz also tested
salt that children brought from their homes
and contacted rural schools twice a year to
identify households that did not consume
iodized salt. The programme monitoring
now operates at 3 levels: production, distri-
bution and consumption. Monitoring the io-
dine content of urine of 8–10-year-olds is
now made once a year and any required in-
terventions are designed by inter-sectoral
committees at district and province level.
Integrating this programme into the prima-
ry care system and defining the duties of
related sectors, including the environmental
health department, food safety department,
health centre laboratories, behvarz and pro-
vincial nutritionists, were important for the
success of the programme. Involving dif-
ferent sectors inside and outside the health
sector in the programme, clarifying the du-
ties of each sector through a national com-
mittee and the existence of an effective
community health network have undoubt-
edly contributed to the success of this IDD
prevention programme.

Another participatory programme in the
Islamic Republic of Iran, this time for re-
ducing malnutrition, was performed from
1996 to 1999 in rural areas of 3 provinces
[10]. It is an example of health and nutri-
tional interventions with concomitant
health and nutritional measures, including:
promoting growth monitoring of children
and involving mothers in using and inter-
preting children’s growth charts; education



Eastern Mediterranean Health Journal, Vol. 10, No. 6, 2004 741

about breastfeeding and complementary
feeding; promoting family planning; im-
proving sanitation and providing safe drink-
ing water; controlling diarrhoeal diseases
and education about nutrition in diarrhoea;
promoting home gardening for raising veg-
etables; and facilitating income-generating
schemes for households such as loans for
livestock raising, bee keeping, carpet
weaving and confectionery making. Evalu-
ation of this programme after 3 years
showed that malnutrition, according to in-
dicators for moderate and severe under-
weight and stunting, had decreased by
50%.

The Islamic Republic of Iran is experi-
encing a transition in nutritional status and
so the prevalence of metabolic disorders
such as obesity, cardiovascular diseases,
diabetes and cancers is rapidly increasing.
Thus measures have been integrated into a
new national programme that includes
mass media campaigns for modifying food
consumption patterns and promoting phys-
ical activity, and encouraging the food in-
dustry to produce low fat, low salt and low
sugar products. An evaluation of the pro-
gramme is planned, to determine the effec-
tiveness of such large-scale interventions.

Flexibility is an important factor in nu-
tritional intervention programmes. Nutri-
tional interventions should be tailored to
each region’s problems. For example, illit-
eracy of women may be the main reason
for children’s malnutrition in a rural area,
so increasing women’s literacy will be the
priority of that region. Flexibility in manag-
ing nutritional programmes is possible only
when programming and policy-making are
implemented in a decentralized or regional
manner. This facilitates the active involve-
ment of the target groups in planning, im-
plementing and evaluating nutritional
interventions.

Involving the community

Participation of community and family
members in nutrition improvement pro-
grammes is successful only when they take
on the responsibility of health, nutrition and
social welfare in the community, and ac-
quire the necessary skills to share in the
process of their own development and that
of the community. Communication is vital
when involving the community, because
public participation is necessary for imple-
menting interventions, from the problem-
determining phase through to offering
solutions, implementation, supervision and
evaluation. The community can play an im-
portant role in analysing problems and de-
termining their own needs (“down-to-up”
planning) and this has been shown to be
important in the success of nutrition inter-
ventions. Community members should be
informed about the problems and be en-
couraged to offer regional and national re-
sources in planning, implementing and
supervising nutritional programmes [11].

Different community groups, such as
students, religious leaders and volunteer
groups, can be involved in community nu-
trition improvement programmes. In the
participatory programme for reducing chil-
dren’s malnutrition in the Islamic Republic
of Iran, provincial health centres and agri-
culture and education ministries cooperated
to facilitate and encourage schoolchildren
to raise vegetables in school gardens [5].
This innovative way of promoting the con-
sumption of vegetables and fruits aims to
increasing the population’s access to
healthy fresh food in regions where these
may not be adequately available. A further
benefit is that students will transfer nutri-
tional messages to their family members.

Another example of utilizing volunteer
groups can be found in the Islamic Repub-
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lic of Iran [2]. Women volunteers are edu-
cated about breastfeeding, complementary
nutrition, nutrition of preschool children
and other health-related issues by health
sector personnel and nutritionists. Then
each woman covers 50 households in her
region for nutrition and health programmes
and undertakes the necessary follow-up. A
similar programme is implemented in Thai-
land where rural health volunteers are edu-
cated by health sector personnel and
convey nutritional and health information to
10–15 rural households [7].

The best method of community partici-
pation in nutritional intervention pro-
grammes is bottom-up planning. A
significant example of this can be seen in
Thailand where a “basic development
needs” strategy has been considered [7].
Members of the community, with the help
of the public sector, gather information,
identify problems, suggest solutions and
implement interventions. Facilitating com-
munities in participation in health improving
programmes pays back the investment in
time and resources. Community participa-
tion can be in two forms: providing some
elements of the required resources or direct
involvement in the decision-making pro-
cess.

Involving women’s NGOs

There are several successful examples of
the involvement of nongovernmental orga-
nizations (NGOs) in nutritional pro-
grammes around the world. As the prime
carers of the family, women have an essen-
tial role in all aspects of nutrition and wom-
en’s societies can participate in educating
mothers in the fields of family planning,
breastfeeding, pregnancy care and nutrition
of children and other vulnerable groups.

In the Islamic Republic of Iran, nutri-
tion education and weekly iron supplemen-
tation of high-school girls, has been
implemented by cooperation and financial
support from a women’s participation cen-
tre through the health network of the coun-
try [12]. Under the supervision of school
authorities, high-school girls receive one
ferrous sulfate tablet a week for 16 weeks
per year and nutrition education pro-
grammes are given by teachers and school
health officers.

The South-Asia Regional Office of
UNICEF studied 23 community-based in-
tervention programmes in 1995 [4]. The
study showed that the success factors of
the programmes included: individual and
community innovations in evaluating nutri-
tional problems; active participation of the
community in identifying problems and se-
lecting solutions; forming volunteer local
committees and supporting them through
the public sector; capacity building through
continuous education of public sector per-
sonnel and volunteers, especially women;
involving NGOs; and appropriate manage-
ment and powerful leadership [4].

Implementing poverty reduction
programmes

Poverty is the main factor in malnutrition
and it follows that poverty reduction pro-
grammes can affect the nutrition situation
of a region. Nutritional objectives should be
clearly considered in these programmes,
otherwise there is no guarantee that in-
creased incomes will be spent in improving
nutritional status or will support the groups
that are most at-risk of malnutrition.

There is evidence of economic growth
linked to a decrease in children’s malnutri-
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tion in many countries [13]. In the Islamic
Republic of Iran, between 1995 and 1998,
underweight decreased from 16.0% to
10.5% among girls, and from 15.5% to
12.5% among boys [14]. Creating access
to educational health facilities and develop-
ing structures which can mobilize the po-
tential resources for the benefit of all, is a
sustainable strategy for reducing poverty.
Meanwhile, performing short- and medi-
um-term programmes for reducing poverty
in nutritional interventions is the essential
condition for success of nutrition improve-
ment programmes.

Offering food aid and supporting fami-
lies with malnourished children through the
cooperation of NGOs involved in food re-
lief is one poverty reduction strategy. In
Malaysia, a package of essential foods and
iron and multivitamin supplements is dis-
tributed every month to poor households
with malnourished children. Meanwhile,
school milk programmes, which include
distributing milk among primary-school
students of poor rural and urban areas on
specific days of the week, is another meth-
od of reducing micronutrient deficiencies
among poor and vulnerable groups [15].

A similar programme is currently being
carried out in the Islamic Republic of Iran.
In this programme, growth-retarded chil-
dren are identified through growth moni-
toring and screening in the primary care
system and introduced to the Imam
Khomeini Relief Committee, an NGO that
supports poor families. A basket of food,
the contents of which are defined by pri-
mary care nutritionists, is delivered free to
the families of malnourished children. The
experience of this programme highlights
the fact that all the family members, and
not only the malnourished child, need sup-
port and food aid. Inevitably, the food
packages are consumed by all the family
members and the effectiveness of the pro-

gramme in terms of help for a particular
child is reduced.

Establishing and maintaining
political commitment

Political commitment is the essential pre-
requisite for achieving the goals of large-
scale nutritional programmes. To establish
such a commitment, the extent and kind of
problems should be recognized. Unfortu-
nately, there are established perceptions
among decision-makers and senior manag-
ers in many countries that malnutrition is
simply a result of food insufficiency or that
it is a medical problem, which only the
health sector can deal with. The results of
situation analyses should be disseminated
to all levels, including the highest political
positions, through seminars, workshops,
publications and the mass media.

A national commitment to nutritional
objectives is needed, including assigning
specific resources to nutritional pro-
grammes and a willingness of government
and other sectors to accept new adminis-
trative structures for tacking malnutrition,
in order to facilitate the implementation of
coordinated and centralized activities.
Inter-sectoral coordination and mobiliza-
tion for educating personnel in different
sectors is an example of national commit-
ment to achieving nutritional objectives.

Acceptance by policy-makers of a
country of the importance of nutrition in
health and development means that it will
be considered in food regulations and sup-
port and subsidy systems. It can also lead
to the establishment of a national network
for identifying nutritional vulnerable groups
and at-risk areas and the facilitation of in-
ter-sectoral participation for achieving nu-
tritional objectives. Thus establishing
effective relationships with policy-makers
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is a vital part of the successful management
of nutritional programmes. So too is the
establishment of food and nutrition surveil-
lance systems, which can record and anal-
yse positive and negative changes in
nutrition measures, such as malnutrition
among children and food-related metabolic
disorders, and monitor the production,
supply and consumption of food. Food and
nutrition monitoring systems can be estab-
lished in any part of the community health
system. The important point is that the sys-
tem should be multi-sectoral, gathering in-
formation from different sectors and
disseminating it to all sectors involved. Fi-
nally, food subsidies, as a part of a govern-
ment’s supportive umbrella, have an
important role in improving the nutritional
status of communities. The effectiveness
of food subsidy programmes can be in-
creased in two ways: by targeting vulnera-
ble groups and by ensuring that subsidised
foods provide essential micronutrients as
well as meeting energy requirements.

Strategies for reducing
micronutrient deficiencies

Supplements
Micronutrient supplementation pro-
grammes for at-risk groups, integrated into
the primary care system, are an important
way to tackle nutritional deficiencies. The
common deficiencies in developing coun-
tries are in iodine, iron and vitamin A. Zinc
deficiency should be considered in coun-
tries that face nutritional stunting of under-
5-year-olds. Pregnant and lactating women
and under-2-year-olds are the priority
groups in supplementation programmes. If
provision of supplements is possible, other
at-risk groups such as the 2–5-years-olds
and adolescent girls can be included. The
effectiveness of providing weekly iron sup-

plementation for preschool children
[16,17] and pregnant women [18,19] has
been demonstrated in many countries.

Fortification of staple foods
Fortification of staple foods with micronu-
trients is the main strategy for controlling
micronutrient deficiencies, and through in-
tegration into the primary health care sys-
tem have had useful results in the Islamic
Republic of Iran. Quality control and mon-
itoring iodized salt and fortified flour with
iron and folic acid can be easily achieved by
involving the related government sectors
(food safety, food and drug control labora-
tories and environmental health) and also
by educating the community and health
personnel through the primary health care
system. In fact, the primary health care
system should be the entry point for all nu-
trition education programmes.

Promotion of special foods
An alternative to food fortification and sup-
plements is the promotion of foods rich in
certain vitamins or minerals. In Thailand,
the Ministry of Health, with the help of the
Institute of Nutrition at Mahidol University
(INMU), promoted raising and consuming
ivy gourd plant as a rich supply of vitamin A
precursor. Using an extensive social mar-
keting project, people were encouraged to
use it in different foods. Studies in Thailand
show that adopting nutrition education and
food diversification strategies based on lo-
cal food supplies of vitamin A, food fortifi-
cation and vitamin A supplements has
caused a considerable increase in serum re-
tinol of preschool children [20].

Cooperation with the food industry
Encouraging policy-makers to support for-
tified food producers through assigning
subsides, and acquiring the cooperation of
the food industry is essential for the conti-
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nuity of fortification (nutrition) pro-
grammes.

Again, the food industry needs to be
aware of a country’s health objectives and
be encouraged to produce more low fat,
low salt and low calorie products. Paradox-
ically there is also evidence of an emerging
problem of nutrition-related chronic diseas-
es in developing countries, which are linked
to increasing wealth and consumption of
factory-produced and non-traditional foods
and carbonated beverages [21]. So-called
“fast foods” are believed to increase the
risk of obesity and cardiovascular diseases
due to their high fat content and to lead to
different kinds of micronutrient deficien-
cies. Carbonated beverages intensify calci-
um deficiency, especially where there is
insufficient calcium intake, due to their
high phosphate content that disturbs calci-
um absorption.

Conclusions

Improving the nutrition of the community
in developing countries requires a detailed
epidemiological picture of the prevalent nu-
tritional problems in different regions and
age groups. This will make it possible to

identify priorities, sensitize policy-makers,
establish political commitment and design
appropriate community programmes for
income generation and education for the
best enjoyment of food resources. Experi-
ences acquired from community-based nu-
tritional programmes show that ownership
of a programme by the community and us-
ing a tailor-made approach are essential
factors in the successful implementation of
programmes [13].

The best way to increase the effective-
ness of nutritional programmes is by inte-
grating the two strategies of reducing
poverty and increasing the nutritional
knowledge of the community. Increasing
household incomes, along with improving
peoples’ skills at managing household re-
sources and adopting appropriate patterns
of food consumption, increases the return
on investing in the field of social develop-
ment. Increasing the nutritional knowledge
of the community also improves peoples’
skills in managing household resources,
caring for children, forming children’s life-
long eating preferences and improving
women’s health. These in turn facilitate
community participation and impact on
food and nutrition policies.

References

1. Allen L, Gillespie S. What works? A re-
view of the efficacy and effectiveness of
nutrition interventions. Geneva, United
Nations Administrative Committee on
Coordination, Sub-Committee on Nutri-
tion (in collaboration with the Asian De-
velopment Bank, Manila), 2001.

2. Malekafzali H et al. Community-based
nutritional intervention for reducing mal-
nutrition among children under 5 years
of age in the Islamic Republic of Iran.
Eastern Mediterranean health jour-
nal, 2000, 6(2/3):238–45.

3. Howard G, Bartram. J. Domestic water
quantity, service, level and health.
Geneva, World Health Organization,
2003 (WHO/SDE/WSH/03.02).

4. Nwe YY. WCARO 1995: synthesis of the-
matic evaluations in west and central Af-
rica: lessons learnt from water, sanitation
and guinea worm interventions. New
York, United Nations Children’s Fund,
1995.

5. Sheikoleslam R. Evaluation of IDD na-
tional plan in the Islamic Republic of Iran.



746 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

Tehran, Islamic Republic of Iran, School
of Public Health, Medical University of
Tehran, 1999.

6. Gillespie S, Mason J. Nutrition-relevant
actions. Some experiences from the
eighties and lessons for the nineties.
Geneva, United Nations, 1991 (Nutrition
Policy Discussion Paper No. 10).

7. Dhanamitta S. Community based nutri-
tion projects. Institute of Nutrition,
Mahidol University, Thailand, 1998.

8. Dos Santos IS, Victora C. Evaluating the
efficacy of the nutritional counseling
component of the “integrated manage-
ment of childhood illness” strategy.
Geneva, World Health Organization,
1999.

9. Puska P. Nutrition and global prevention
on non-communicable diseases. Asia
Pacific journal of clinical nutrition, 2002,
11(suppl.):5755–8.

10. Malekafazli H, Sheikholeslam R.
Multidisciplinary intervention model for
reducing malnutrition among children in
the Islamic Republic of Iran. Hakim re-
search journal, 2003, 6(1).

11. Principles of nutrition management in
primary health care. New Delhi, World
Health Organization Regional Office for
South-East Asia, 1995 (Regional Health
Paper No. 26).

12. Samadpour K et al. The effect of weekly
dose of iron supplementation for 16 and
20 week on the iron status of adolescent
girls in Iran. Asia Pacific journal of clini-
cal nutrition, 2004, 13(suppl.):S135.

13. World Bank. World development report
1993. Investing in health. New York, Ox-
ford University Press, 1993.

14. The nutritional status of children in Is-
lamic Republic of Iran. Tehran, Islamic
Republic of Iran, Ministry of Health and
Medical Education, 1998.

15. Khor GL Micronutrient deficiency and its
alleviation: the case of Malaysia. Asia
Pacific journal of clinical nutrition, 2002,
11(suppl.):S377–81.

16. Palupi L et al. Effective community inter-
vention to improve hemoglobin status in
preschoolers receiving once-weekly
iron supplementation. American journal
of clinical nutrition, 1997, 65:1057–61.

17. Thu BD et al. Effect of daily and weekly
micronutrient supplementation on micro-
nutrient deficiencies and growth in
young Vietnamese children. American
journal of clinical nutrition, 1999, 69:80–
6.

18. Viteri FE, Ali F, Tujague J. Long term
weekly iron supplementation improves
and sustains non-pregnant women’s
iron status as well or better than currently
recommended short-term daily supple-
mentation. Journal of nutrition, 1999,
129:2013–20.

19. Tee ES et al. School-administered
weekly iron-folate supplements improve
hemoglobin and ferritin concentration in
Malaysian adolescent girls. American
journal of clinical nutrition, 1999,
69:1249–56.

20. Wasantwisut E. A combined approach to
vitamin A deficiency in Thailand. Sight
and life newsletter, 2002, 3:63–7.

21. Diet, nutrition and the prevention of
chronic diseases: report of a joint WHO/
FAO expert consultation. Geneva, World
Health Organization, 2002 (WHO Tech-
nical Report Series, No. 916).



Eastern Mediterranean Health Journal, Vol. 10, No. 6, 2004 747

Invited paper

Nutrition in humanitarian crises
K. Bagchi,1 A. Musani,2 L. Tomeh 3 and A. Taha 4

1Regional Adviser; 3Technical Officer, Nutrition; 2Regional Adviser; 4Technical Officer, Emergency
Humanitarian Action, World Health Organization Regional Office for the Eastern Mediterranean, Cairo,
Egypt.

SUMMARY It is anticipated that humanitarian crisis situations will continue to occur in countries of the
Eastern Mediterranean Region affecting large segments of vulnerable populations. Subsequently the magni-
tude and effectiveness of the humanitarian response, particularly for food and nutrition, must be based on
best practices and sound information of affected populations. To bridge the burgeoning gap between the food
and nutrition needs of affected populations and the available resources, four key areas need to be ad-
dressed by the humanitarian agencies: adequate knowledge and skills in public health nutrition; effective
coordination between humanitarian organizations when conducting nutritional assessments and interven-
tions; efficient and appropriate delivery of services; communication, awareness and advocacy. This paper
discusses approaches to how these may be improved.

Introduction

The purpose of this paper is to synthesize
experiences and observations in food and
nutrition interventions, gathered over the
past several years as part of engagement in
a number of humanitarian crisis situations
afflicting the countries of the World Health
Organizations (WHO) Eastern Mediterra-
nean Region. These include the recent crisis
in Darfur and the war in Iraq, as well as
chronic situations such as those in Somalia
and Palestine. We do not purport to address
all the food and nutrition-related issues that
may arise in any major humanitarian crisis
situations, but only focus on four key tech-
nical and programmatic food and nutrition
interventions – adequate knowledge and
skills in public health nutrition; effective co-
ordination between humanitarian organiza-
tions for nutrition assessment; efficient and
appropriate delivery of services; communi-
cation, awareness and advocacy – and pro-
vide some suggestions for improvement.

We recognize the significant role that
the national and international humanitarian
relief organizations play in alleviating the
suffering of affected populations in any hu-
manitarian crisis. Their services are often
delivered against serious security con-
straints and amidst very trying environ-
mental conditions and we are deeply
appreciative of the exceptional work they
do.

Background

In recent years, humanitarian crisis situa-
tions have been characterized by political
instability, armed conflicts, large popula-
tion displacements, food shortages, social
disruption and collapse of the public health
infrastructure [1–3], and have resulted in
increases in mortality above the usual levels
due to a combination of disease, malnutri-
tion and aggression [1]. In such situations,
often referred to as emergencies or crises,
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serious disruption in the functioning of a
society and its basic social services pre-
vents the affected population from coping
on its own [4].

With the recent security and political
developments in the world and the growing
vulnerability of populations, it is unlikely
that there will be a reduction in the frequen-
cy of humanitarian emergencies in the
coming years. Therefore, countries and or-
ganizations need increasingly to gear them-
selves to addressing effectively the major
health challenges that arise from crises sit-
uations [1,4].

Technical expertise

The knowledge, skills and experience of
staff from the humanitarian relief organiza-
tions that provide nutrition services are of-
ten a key factor in implementing technically
sound programmes [4].

For many reasons, humanitarian organi-
zations often experience a rapid turnover of
their technical staff in the field, hence chal-
lenging the sustainability of programmes
and interventions. Additionally there is a
dwindling number of qualified nutrition ex-
perts interested in working in humanitarian
crisis situations. The global rise and magni-
tude of humanitarian crises with the corre-
sponding demand for nutritionists, together
with insecure and/or poorly-supported
working environments have also contribut-
ed to the oft-encountered situation where
important technical decisions on nutritional
requirements are taken by agencies or or-
ganizations working within the crisis set-
ting with very little coordination and
collaboration (unpublished reports, 2003–
2005).

In the foreseeable future, public health
nutrition experts will continue to be re-
quired during the initial phase of any hu-
manitarian crisis as nutritional status is an

appropriate indicator of the severity of the
crisis. Subsequently, the humanitarian relief
community should make every effort to
ensure that a pool of trained national staff
from the relevant ministries of the affected
country is prepared in the basic principles
and practices of public health nutrition.
This will ensure that a cost-effective and
sustainable back-up system will be in exist-
ence. It will also develop the national ca-
pacity to respond, albeit partially, to similar
humanitarian crises in the future. Sustain-
ing local capacity so that standards are
applied for nutritional assessments, moni-
toring and health activities in a crisis setting
requires the commitment and willingness
of all stakeholders prior to the onset of a
crisis.

Assessments

A valuable indicator of a population’s health
during the emergency phase of a humani-
tarian crisis is the crude mortality rate [5].
Other important public health indicators for
use in humanitarian emergencies are the
under-five mortality rate and acute malnu-
trition rate among children under the age of
five years, since children in this age group
are the most important vulnerable group
during emergencies [1,6]. Although food
scarcity remains the major cause of malnu-
trition during most emergencies, concur-
rent illnesses – especially chronic or
recurrent diarrhoea, and micronutrient de-
ficiencies, such as scurvy, xerophthalmia,
pellagra and beriberi – may also contribute
to significant morbidity and mortality [7–
9].

The purpose and need for undertaking
assessments is to enable humanitarian aid
agencies both to identify and monitor health
needs of affected populations during a cri-
sis and to assess the effectiveness of inter-
ventions. Experience has taught us that
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agencies and organizations in the past have
not adhered to similar protocols thus jeop-
ardizing comparability and accurate assess-
ment of the severity of the situation.

Two screening procedures – measure-
ment of mid-upper arm circumference and
determination of weight-for-height – are
recommended to identify malnourished
children and refer them for appropriate
feeding interventions [6,10].

Several authors have suggested that hu-
manitarian agencies also take cognizance of
the nutrition needs of other population
groups, such as pregnant and lactating
women, that are equally susceptible to
acute malnutrition [6,9,11,12]. Some cut-
off measures to identify adult males and fe-
males for routine food supplementation or
special feeding regimens have also been
proposed [13], while other authors [14]
have pointed out the lack of uniformity and
representativeness of the different anthro-
pometric indicators used to classify adoles-
cents and adults into various grades of
under-nutrition.

For decision-making, weight-for-height
remains the most accurate indicator for
data collection and assessment of the nutri-
tion situation [6] and has been accepted at
the international level. Yet, a plethora of
methods and indicators continue to be used
to assess the nutritional status of affected
populations in humanitarian crisis situa-
tions. Although information gathered from
such assessments is often available in
abundance, it does not provide any precise
immediate or prospective time-trend under-
standing of the overall crisis situation be-
cause of the diversity of the methods used
to collect data.

To avoid these practices, it is important
that at the outset of any humanitarian cri-
sis, where the nutrition status of the popu-
lation has been compromised, members of
the international and national humanitarian

aid community immediately assist the na-
tional nutrition authority to establish a
standardized protocol for all nutrition as-
sessments, interventions and monitoring of
their impact.

Coordination of actors

In the early phase of any humanitarian cri-
sis, a number of international and national
organizations arrive, mandated and
equipped to provide humanitarian assis-
tance of varied amount and quality. Food
delivery begins at the early stages, but the
assessment of the population’s nutrition
status, and monitoring of the evolving situ-
ation and impact of the interventions
progress at a much slower pace, often
complicated by the lack of coordination be-
tween all the stakeholders.

To ensure that valuable time and re-
sources are not squandered, it is essential
that at the very beginning of any humanitar-
ian crisis, adequate support be provided to
the national authorities (including the na-
tional nutrition/humanitarian authority) to
establish a coordination mechanism. This
mechanism will ascertain the interventions,
the agencies that will undertake them and
the indicators that will be used to assess the
impact and effectiveness of the interven-
tions, thus preventing duplication of efforts
and gaps emerging.

For the mechanism to be effective and
sustainable, a lead agency and relevant min-
istry should serve as the coordinators of
information and actions. In any major hu-
manitarian crisis, food and nutrition inter-
ventions and their sustainability remain well
beyond the capability or capacity of a single
international organization. Interaction and
coordination with other sectors and agen-
cies is essential. It is usually the national
authority with the support of international
organizations that has the potential reach,
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capacity and longevity to ensure effective
food and nutrition interventions in humani-
tarian crises. Therefore, all stakeholders
should work collectively to provide an en-
abling environment where information and
actions are coordinated with the aim of get-
ting sufficient and appropriate assistance to
those most in need.

Nutrition interventions

The conventional nutrition interventions
recommended by WHO in any humanitari-
an crisis consist of inpatient therapeutic
centres for severe malnutrition cases and
outpatient supplementary feeding centres
for moderate malnutrition cases. WHO re-
gards severe malnutrition as a life-threaten-
ing emergency that requires immediate and
urgent medical care and supervised inpa-
tient feeding for the first week or so of
treatment [15].

In recent years, several nongovernmen-
tal organizations have reported that the
community-based therapeutic care (CTC)
approach, where community members re-
port the occurrence of malnutrition early,
results in patients with malnutrition pre-
senting earlier and are hence easier to treat.
It is important to note that CTC is comple-
mentary to therapeutic feeding centres and
includes three modes of treatment – dry
take-home supplementary care for people
with moderate, uncomplicated malnutri-
tion, outpatient therapeutic care for those
with uncomplicated severe malnutrition
and inpatient care for those with severe or
moderate malnutrition with complications
or life-threatening illnesses [16–18].

The concept of CTC in its entirety has
strong merit and logical applicability in
emergency situations. However, our recent
experience has shown that organizations
providing care to malnourished populations
tend to focus on providing ready-to-eat

therapeutic food supplements to severely
malnourished children on an outpatient ba-
sis without due attention to their follow-up
or to the maintenance of suitable inpatient
care for those with severe malnutrition (un-
published reports, 2003–2005).

This partial approach, probably adapted
to the capacity of the organization deliver-
ing such services and for convenience, is
inappropriate. Management of severe mal-
nutrition is a medical emergency and can-
not be approached in an ad hoc fashion. We
must emphasize that unless an organization
is prepared to cover the three aspects of
CRC, including appropriate follow-up of
outpatient and inpatient malnutrition cases,
it should not be involved in the management
of malnutrition in children.

As regards the actual food aid that is
often provided to the affected populations
in a humanitarian crisis, it is necessary to
pay due attention to the introduction of
food aid as well as to its timely withdrawal.
A common criticism of food aid is that it
encourages changes in food patterns, to-
wards imported food and away from local-
ly produced foods, and undermines to
some extent traditional coping mechanisms
[19–21]. In areas that are prone to drought,
farmers and rural communities have, over
time, developed sophisticated coping strat-
egies that are characterized by considerable
resilience and accumulated skills, including
knowledge of wild foods and kinship net-
works [22]. It is important that such skills
are not lost.

The occurrence of micronutrient defi-
ciencies and the persistence of under-
weight among populations in humanitarian
crises, raises questions about the quality of
relief food, especially when food aid is a
mainstay or the only supply and relief pro-
grammes last for years. In many instances,
the procedures for establishing the food
needs of vulnerable populations or the de-
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gree of food security – an indicator for de-
termining when food aid could be phased
out – lack reliable methods or guidelines
[4,19,23–25].

Other nutrition-related issues concern-
ing food aid are the appropriateness and
safety of the food items for human con-
sumption at the point of purchase, during
transit and storage, and at the point of actu-
al consumption on arrival in the recipient
countries [19]. The cultural acceptability
of the food is also an issue as is its palat-
ability.

Appropriate monitoring of food aid to
the beneficiaries remains a problem in most
humanitarian crises. Organizations in-
volved in food aid often lack the operational
capacity to run a monitoring system with
their own personnel and there is heavy reli-
ance on locally recruited staff or prominent
members of the affected population, a
practice that is fraught with irregularities
and lack of transparency. Furthermore, an
organization’s concept of its monitoring
system may be weak as such institutions
tend to be more interested in the delivery of
food supplies and in the food distribution
process than the access to and use of such
food items by the beneficiaries.

Communication, awareness and
advocacy

It has been our experience that in countries
encountering humanitarian crisis situations,
the prevalence of different forms of malnu-
trition was at a higher level even before the
onset of the crisis. Any subsequent in-
crease in the different forms of malnutri-
tion due to the deteriorating humanitarian
situation may not draw the required re-
sponse from either the national authority or
the international community. When nutri-
tion is not perceived as a priority [4], it will

not receive the prominence needed to gal-
vanize action to tackle the situation. It is
essential therefore to promote, support and
advance the cause of nutrition.

An effective communication channel
between the national nutrition/humanitarian
relief authorities and the national health au-
thority/policy-makers needs to remain open
at all times [4]. Humanitarian organizations
can provide the necessary technical sup-
port and resources to these technical bod-
ies to ensure that policy-makers at the
national level and the international commu-
nity are regularly provided with easily un-
derstood assessments of the situation and
recommendations that can be implemented.

Conclusion

The primary objective of humanitarian aid
agencies and organizations is to alleviate
the suffering of those most affected in a
crisis situation. This objective can only be
truly achieved if all partners work in har-
mony towards common goals with similar
tools, standards and guidelines. This entails
using the best practices and lessons learnt
from previous crisis situations to ensure
effectiveness and appropriateness of relief
interventions. The area of food and nutri-
tion provides an ideal opportunity for rele-
vant organizations to streamline strategies
in assessment, coordination and delivery of
services to meet objectives. As humanitari-
ans, it is our responsibility to learn from
previous experiences, and apply the knowl-
edge gained to anticipate and prepare for
future emergencies so as to aid better suf-
fering populations who require assistance.
We must maximize cooperation and har-
ness all appropriate tools and strategies to
deal effectively with the immediate crisis
while at the same time working towards a
speedy and long-lasting recovery.
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Through its years of experience in responding to major disasters,
WHO has developed a set of core health commitments to be ad-
dressed and upheld during a disaster. Two of these relate to nutri-
tion, namely:
1. Establishment of epidemic and nutritional surveillance by

strengthening national health surveillance systems and inte-
grating information from external partners so that the earliest
possible action can be taken against communicable diseases,
common childhood illnesses, malnutrition, conditions related
to childbirth and damage to mental health.

2. Prevention and treatment of malnutrition by ensuring actions
taken by all partners to support nutrition during an emergency
are technically sound, guided by international standards and
well evaluated.

Source: Health and disasters in the Eastern Mediterranean Region: a WHO perspective.
Paper presented to the 32nd Session of the General Secretariat of the

Organization of Arab Red Crescent and Red Cross, 17–18 March 2004,
Manama, Bahrain
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Iron deficiency anaemia – an old
enemy
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1Regional Adviser, Nutrition Unit, World Health Organization Regional Office for the Eastern
Mediterranean, Cairo, Egypt.

SUMMARY Anaemia has remained a widespread public health problem in countries of the Eastern Mediter-
ranean Region. Prevalence figures vary from a low of 17% to a high of over 70% among preschool children;
from 14% to 42% among adolescents and from 11% to over 40% among women of childbearing age.
Although the prevalence of anaemia has often been used as a proxy indicator for iron deficiency anaemia,
this approach is not valid in settings where the etiology of anaemia is complex or unknown or where other
micronutrient deficiencies of folate, vitamin B12 and vitamin A can co-exist. An integrated, multifactorial and
multisectoral approach has to be adopted comprising targeted interventions to provide iron supplements to
especially vulnerable segments of the population, in particular pregnant women; food-based approaches to
increase iron intake through food fortification and dietary diversification; and other measures combined with
iron interventions where other causes of anaemia are prevalent.

Introduction

Anaemia remains a widespread public
health problem with major consequences
for human health as well as social and eco-
nomic development. Although estimates of
the prevalence of anaemia vary widely and
accurate data are often lacking, it can be
assumed that significant proportions of
young children and women of childbearing
age are anaemic [1,2].

The important health effects of
anaemia, i.e. increased risk of maternal and
child morbidity and mortality due to severe
anaemia, have been well documented. In
addition, the negative consequences of iron
deficiency anaemia on the cognitive and
physical development of children and on
the work productivity of adults are of ma-
jor concern [3].

Although iron deficiency anaemia re-
mains a considerable public health problem,
one should also keep in mind that, in addi-

tion to iron deficiency, anaemia also results
from malaria, general inflammatory disor-
ders or nutritional deficiencies of folate and
vitamin B12 as well as HIV/AIDS [4].

Anaemia in the Eastern
Mediterranean Region

Over the years, significant progress has
been made in improving the health and nu-
trition status of the people of the Eastern
Mediterranean Region. The proportion of
underweight, wasted and stunted children,
as well as infant and under-five mortality
rates, have all decreased as a whole, but
with some inter-country variations [5].

In spite of this development, anaemia,
particularly attributed to iron deficiency,
among infants, preschool children and
women of childbearing age has remained a
widespread public health problem, irre-
spective of the family economic status and
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income level in most countries of the Re-
gion [6]. The overall situation of anaemia in
countries of the Region was studied in
1995 [7] although the terms anaemia and
iron deficiency anaemia were used inter-
changeably. The prevalence rate of anaemia
was reported to be moderate in magnitude
when compared with other developing re-
gions, which could be partially due to
under-reporting and lack of nationally rep-
resentative data. A few countries had up-to-
date national-level data on anaemia while
available information in the majority of the
situations was based on ad hoc surveys or
small-scale studies on specific population
groups.

The prevalence of anaemia in women of
childbearing age ranged from around 20%
in Jordan, parts of Egypt and parts of
Oman to more than 60% in countries like
Djibouti. Preschool children were more af-
fected than women, with reported preva-
lence in excess of 60% in many countries
[7]. Low intake of total dietary iron, pro-
portionate high consumption of non-haeme
iron, poor iron absorption due to iron-
absorption inhibiting factors, such as
tannins in tea and phytates in unleavened
bread, were identified as the common
causes of anaemia, in addition to high birth
rates, short birth intervals and concurrent
parasitic infections. The importance of ge-
netic factors, particularly thalassaemias,
remained another possibility but required
further research for any conclusion to be
drawn [7].

All subsequent assessments of the pu-
blic health importance of anaemia carried
out over the next decade have continued to
report high prevalence of anaemia, mostly
attributed to iron deficiency [8–10], with
similar causative factors as reported earlier
[7].

A review of published studies from
countries of this Region indicates the per-

sistence of anaemia (presumably iron defi-
ciency anaemia) in different age groups.

Among infants from 6 months on-
wards, a high prevalence of anaemia is re-
ported, with iron deficiency anaemia being
the single most important cause [11,12].
The prevalence of anaemia in preschool
children has also remained high, varying
from 29% to over 60% [13,14], although
occasional reports do indicate a decline in
the prevalence of anaemia in this age group
[13]. Among preschool children, the mag-
nitude of anaemia is reported to be associ-
ated with birth order (thereby indicating a
gradual depletion of the iron stores of
mothers after repeated pregnancies), low
dietary iron intake, socioeconomic status
and literacy level of mothers [13,14].

Among women of childbearing age,
from both rural and urban backgrounds,
the prevalence of anaemia has ranged be-
tween 20% and 70%, again mostly attribut-
ed to iron deficiency [15–18], in addition to
deficiencies of folic acid and vitamin B12
[11]. Income, literacy and family size are
factors that affect total iron intake and
anaemia status [15]. Women with anaemia
are reported to have high fetal mortality
[19] and deliver babies with lower birth
weight, and low haemoglobin and serum
ferritin levels as compared to non-anaemic
women in different gestational age groups
[11,17].

Most studies on adolescents have re-
ported prevalence rates for anaemia rang-
ing from 30% to 55% with the milder form
of anaemia predominating (>80%) [18–
23]; occasional reports have indicated im-
provement in anaemia status in this age
group [23]. The high prevalence of
anaemia among adolescents has been at-
tributed to increased needs for iron due to
rapid growth and menarche, low intake of
iron-rich foods, inappropriate dietary
choices, intestinal parasitic infestation and
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frequent consumption of tea with meals, all
or in various combinations [18,19,22,24].
The prevalence of anaemia declined sharply
in boys after the age of 16 years coinciding
with the end of a growth spurt while the
prevalence of anaemia among girls started
to rise after the age of 18 years as they pro-
ceeded to marriage and childbearing
[19,22].

The Nutrition Unit of the World Health
Organization’s Regional Office for the
Eastern Mediterranean compiled basic in-
formation on the overall nutrition situation
in the Member States through a question-
naire survey. This information is presented
in Table 1 [25]. The information does not
identify the different types of anaemia or
the methodologies used to determine these

data. Prevalence data of anaemia in a num-
ber of age categories from several Member
States are also not available. No definite
pattern in the prevalence of anaemia can be
discerned from Table 1 other than the fact
that anaemia affects all Member States and
all age groups. Anaemia varied from a low
of 17% in Saudi Arabia to a high of over
70% in Yemen among preschool children;
from 14% in the United Arab Emirates to
42% in Pakistan among adolescents; and
from a low of 11% in Egypt to over 40% in
the Syrian Arab Republic and Oman among
women of childbearing age. The compara-
tively low prevalence of anaemia among
adult males noted here may be attributed to
the high iron intake in the form of meat as
reported in countries of this Region [26].

Table 1 Prevalence (%) of anaemia in different age groups from selected countries of the
Eastern Mediterranean Region [26]

Country Population group
Infants Children Children Pregnant Lactating Women Adult Elderly

0–6 6–59 5–14 women women of child men (males &
months months years bearing females

age combined)

Bahrain 48.3 41.6 33.5 37.3 20.9 58

Egypt 25 26 19 11

Jordan 8.8 15.3 35 35 28

Islamic Republic
of Iran            15–30             20–43 33.4        7.9–9.9 20–25

Lebanon 23 25

Morocco 35.4 45.5 30.1 9.9

Oman 41 38 40

Pakistan 60 42 45 22.5 30 30

Palestine 52.8 44.7 36.2

Saudi Arabia 14.8 17.2 15.9 18.3 15.8

Syrian Arab
Republic 23 40.8

United Arab
Emirates 34 14 14

Yemen 73.5
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In Table 2, information from 1995 [7]
and 2002/2003 [25] is compared. In spite
of the lack of matching information in sev-
eral age categories between 1995 and 2002,
it would seem that the prevalence of
anaemia has not changed over the years.

Member States have become aware of
this persisting public health problem and in
recent years some efforts have been made
to identify the prevalence of anaemia with
precision through national anaemia/micron-
utrient surveys. The national survey on
anaemia in Jordan in late 2002 reported that
20.3% of children between 12 and 59
months of age were anaemic, 50% of
whom had iron deficiency anaemia [28]. In
women of childbearing age, the prevalence
of anaemia was 32.3% with 70% of
anaemia being due to iron deficiency; the
survey did not identify the other causes of
anaemia. The survey also reported that in
children between 12 and 59 months and in

women of childbearing age, while the hae-
moglobin levels were within normal range,
serum ferritin levels were low, thereby indi-
cating that haemoglobin was not a sensitive
measure of iron deficiency [27].

A cross-sectional study of Bahraini
women in the age group 14–49 years was
carried out in early 2002, 6 months after
the initiation of the national programme of
fortifying wheat flour with iron and folic
acid [29]. Using the dual criteria of haemo-
globin and serum ferritin, the survey re-
ported that the prevalence of overall
anaemia was 51.3% among the women,
24.5% of which was due to iron deficien-
cy. The authors concluded that there was
no significant difference in the prevalence
of anaemia between this survey and the na-
tional nutrition survey conducted before
the initiation of the national fortification
programme [28].

Table 2 Comparison of anaemia prevalence (%) between 1995 and 2002/2003 in
selected countries of the Eastern Mediterranean Region [7,26]

Country Children 6–59 Pregnant women Women of
months childbearing age

1995 2002 1995 2002 1995 2002

Bahrain 34 48.3 33.5 40 37.3

Egypt 75–90 25 21–5 26 11

Jordan 35 23.4 28

Islamic Republic of Iran >30          15–30  20–50       20–43 33.4

Lebanon 23

Morocco 27–47 35.4 20 45.5 30.1

Oman 60 54 38           15–48 40

Pakistan 65 60 45 22.5

Palestine 58–76 52.8  23–44 44.7 36.2

Saudi Arabia 14.9 11–19 15.9 18.3

Syrian Arab Republic 53 23 49 40.8

United Arab Emirates 28–76 34  22–62 14

Yemen 17–66 73.5              5–36
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Conclusions

Greater food availability does not necessar-
ily equal better nutrition or health status.
Nowhere can this be better demonstrated
than in the case of anaemia, which contin-
ues to occur in all strata of people in Mem-
ber States of the Eastern Mediterranean
Region [2,25,28].

Because of the comparative ease of de-
termination of haemoglobin concentration,
the prevalence of anaemia has often been
used as a proxy indicator for iron deficien-
cy anaemia [2,29]. While this approach
may be useful where iron deficiency is
known to be the major cause of anaemia, it
is not valid in settings where the etiology of
anaemia is complex or unknown or where
other micronutrient deficiencies that can
cause anaemia co-exist. Other nutritional
deficiencies other than iron, such as folate,
vitamin B12 and vitamin A, can also cause
anaemia, although the magnitude of their
contribution is unclear [2,11,27]. In addi-
tion, the impact of haemoglobinopathies on
anaemia prevalence needs to be considered
among some populations [2,7]. Infectious
diseases, in particular malaria and helminth
infections, and other infections such as tu-

berculosis and HIV/AIDS are important
factors contributing to the high prevalence
of anaemia in many populations [2,30–32].

The recent joint statement by the World
Health Organization and the United Nations
Children’s Fund on an integrated approach
for effective anaemia control [2] states that
“only by recognizing the complexities asso-
ciated with anaemia can effective strategies
be established and progress made.”

The integrated, multifactorial and multi-
sectoral approach mentioned in the joint
statement will comprise: targeted interven-
tions to provide iron supplements to espe-
cially vulnerable segments of the
population, in particular pregnant women;
food-based approaches to increase iron in-
take through food fortification and dietary
diversification; other measures combined
with iron interventions where other causes
of anaemia are prevalent; integration of in-
tervention strategies into the existing pri-
mary health care system and existing
national food and nutrition programmes.
Such an approach will be evidence-based
and take into account the specific etiology
and prevalence of anaemia in a given setting
and population group [2].
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SUMMARY Before 1987, iodine deficiency was not considered an issue of major importance in the countries
of the Eastern Mediterranean Region (EMR). Progress began with a systematic national study of goitre and
other iodine deficiency disorders (IDD) in the Islamic Republic of Iran in 1983. Following a major review of the
prevalence of IDD in member states, Guidelines for national programmes for the control of iodine deficiency
disorders in the EMR were published by the World Health Organization (WHO) in 1988. This paper discusses
progress towards elimination of iodine deficiency by reviewing the status of IDD in the countries of EMR and
programmes for prevention and control of IDD with particular reference to the Islamic Republic of Iran, the
first country to be declared IDD-free by WHO.

Introduction

Although a high prevalence of goitre and
severe iodine deficiency in the Chitral and
Gilgit regions of Pakistan was first reported
as far back as 1908 [1], prior to 1987 io-
dine deficiency was not considered an is-
sue of major importance in the countries of
the Eastern Mediterranean Region (EMR).
Despite the high rates in many areas of
many countries of the Region (for example,
Mosul province in Iraq, Shahryar in the Is-
lamic Republic of Iran, and in most regions
of Lebanon), goitre was regarded as being
strictly restricted to certain geographical
areas and thus not considered as an impor-
tant public health problem [2,3]. There-
fore, surveys in EMR countries had been
limited to one or two endemic areas. This
changed in 1983, when the Islamic Repub-
lic of Iran began to systematically study the
prevalence of goitre and other iodine defi-
ciency disorders and in 1989 conducted a
national survey of iodine deficiency disor-

ders (IDD), which revealed hyper-endemic
and endemic goitre in all provinces of that
country [4].

Progress in monitoring and
control of IDD

A major landmark in IDD control in the
EMR was a review of the prevalence and
control measures of IDD in EMR member
states in 1987 [2]. For the first time, mem-
ber states were alerted to the fact that, in a
number of countries of this Region, IDD
was a major public health problem meriting
serious consideration and urgent action.
Table 1 summarizes the major activities re-
lated to IDD in the last 15 years.

In order to respond to the growing in-
terest of the member states, the EMR Of-
fice (EMRO) of the World Health Organiza-
tion (WHO) convened an inter-country
consultation of experts in December 1987
to collect more information, exchange ex-
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periences and develop guidelines that
would assist countries to define the prob-
lem and mount national control pro-
grammes. These guidelines were published
(in Arabic and English) in 1988 as EMRO
Technical Publication No. 12, entitled
Guidelines for a national programme for
the control of iodine deficiency disorders in
the EMR.

In 1990, an inter-country workshop on
IDD was held in Tehran to exchange expe-
riences and to develop approaches. Subse-
quently, a technical paper was presented to
the 37th session of the WHO Regional
Committee for the Eastern Mediterranean,
alerting the ministers of health of all coun-
tries in the Region to the devastating effect
of IDD on brain development and cognitive

function. Since then, WHO, often jointly
with UNICEF and the International Council
for the Control of Iodine Deficiency Disor-
ders (ICCIDD), has made great efforts to
support countries in their efforts to deal
with this very important deficiency.

A number of important workshops and
training courses have been held. A WHO
tri-Regional travelling seminar was orga-
nized with EMRO and the South-East Asia
and Western Pacific Region Offices in In-
dia and Nepal in 1991 to observe salt and oil
iodization in practice. The first meeting on
universal salt iodization for salt producers
in the EMR Region was held in Jordan in
1995 and a number of technical consultan-
cies were conducted. Among these,
UNICEF held a Regional IDD workshop in

Table 1 Major iodine deficiency disorder (IDD) activities in the Eastern
Mediterranean Region (EMR) since 1987

Year Activity

1987 Review of IDD in EMR member states

1987 Inter-country consultation about IDD convened by WHO-EMRO

1988 Publication of EMRO guidelines for national IDD control programmes

1989 First Regional IDD survey and start of IDD control programme
in Islamic Republic of Iran.

1990 Inter-country workshop in IDD (Tehran)

1990 Discussion of IDD at 37th session of WHO-EMRO Regional meeting

1992 Training workshop for laboratory staff (Damascus)

1994 UNICEF Middle East North Africa Regional IDD workshop (Tehran)

1995 First Regional meeting of salt producers (Jordan)

1996 Iodine sufficiency achieved in Islamic Republic of Iran

1999 Symposium/workshop on assessment  and monitoring of IDD (Tehran)

2000 Regional meeting for promotion of iodized salt (Dubai)

2000 Islamic Republic of Iran and Tunisia declared IDD-free countries.
Salt iodization started in 17 countries. Universal salt iodization
 achieved in 6 countries

2001 & 2002 First and second IDD Regional training course on monitoring and
evaluation of IDD elimination (Tehran)
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1994 in Tehran and WHO held a sympo-
sium workshop on assessment and moni-
toring of IDD in countries of EMR in 1999,
also in Tehran [5].

In 1988, the Islamic Republic of Iran
carried out the first national IDD survey in
the Region, which revealed a high preva-
lence of IDD [4]. By 1999, Egypt, Jordan,
Lebanon, Morocco, Oman and the Syrian
Arab Republic had also carried out surveys.
The Islamic Republic of Iran and the Syrian
Arab Republic were the first countries in
the Region to start iodizing salt. The first
Regional meeting of salt producers in the
EMR, held in 1995, led to the establishment
of a Regional association of iodized salt
producers.

By late 1998, 13 countries, and by
2004, 16 countries, had initiated salt-iodiza-
tion programmes and 6 countries had
reached the goal of universal salt iodization
by demonstrating that at least 90% of
households consume adequately iodized
salt (Table 2).

The Islamic Republic of Iran was the
first country in the Region to become io-
dine sufficient by showing that more than
95% of households consumed adequately

iodized salt and the median urinary iodine
level was above 100 µg/L in each of the 26
provinces [6]. More recently, Tunisia also
achieved satisfactory iodine status and both
countries were accorded IDD-free status
by WHO-EMRO in the year 2000 [6]. In
2001, the Endocrine Research Centre and
the Ministry of Health of the Islamic Re-
public of Iran were appointed by WHO-
EMRO to hold an annual training course on
monitoring and evaluation of IDD elimina-
tion programmes. The first 2 courses were
offered in 2001 and 2002 with the partici-
pation of 12 and 21 countries of the Region
and countries of Central Asia and Eastern
Europe respectively.

Status of IDD in the Region

By 2004, the status of IDD in the EMR
countries was as follows:
• IDD under control: Islamic Republic of

Iran and Tunisia;
• Mild IDD: Jordan, Lebanon, Libyan

Arab Jamahiriya, Egypt, Palestine,
Oman, Bahrain, Qatar, Syrian Arab Re-
public, United Arab Emirates, Kuwait
and Yemen;

• Moderate IDD: Morocco, Sudan and
Saudi Arabia;

• Severe IDD: Iraq, Afghanistan and Pa-
kistan.
Table 3 shows the most recent informa-

tion about the IDD status of the countries
of EMR. In 8 of 17 countries the median
urinary iodine level was ≥ 10 µg/dL and in
11 of 17 countries the proportion of house-
holds consuming iodized salt was > 50%.
Figures 1 and 2 show the distribution of
household iodized salt consumption and
median urinary iodine levels in the countries
of EMR.

Table 2 Progress in control of iodine
deficiency disorders (IDD) in countries of the
Eastern Mediterranean Region in the year
2004 (adapted from WHO-EMR report [8])

IDD status No. of countries

IDD a problem 18

Legislation in place 17

Salt iodization begun 16

Universal salt iodization achieved 6

IDD under control achieved 2
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Figure 1 Household consumption of iodized salt, Eastern Mediterranean Region, 2004

Figure 2 Median urinary iodine levels (µg/dL), Eastern Mediterranean Region, 2004
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The Iranian experience

The Islamic Republic of Iran conducts an
optimal programme for control of IDD. A
sustainable and well-managed iodization
programme is functioning in the country
with the programmatic indicators set by
WHO/UNICEF/ICCIDD [7,8].

The programme began in 1988, when
reports of hyper-endemic and endemic ar-
eas of goitre in different parts of the Islam-
ic Republic of Iran [9,10] prompted the
Ministry of Health and Medical Education
to form the Iranian National Committee for
Control of IDD (INCCI). A nationwide sur-
vey, performed under the supervision of
INCCI, showed that goitre was endemic in
all cities and hyper-endemic in the capital
cities of 5 provinces [4]. Median urinary
iodine excretion was < 100 µg/L in all local-
ities and < 20 µg/L in many localities exam-
ined [4,9,10].

The INCCI prepared a national plan,
which detailed objectives and strategies for
IDD control. Iodization of household salt
supplies began in 1990. Although the pro-
duction, distribution and consumption of
iodized salt increased gradually, a nation-
wide survey in 1993 showed that less than
50% of the households were using iodized
salt [11]. INCCI announced universal salt
iodization and all salt factories were obliged
by law to produce only iodized salt for
household use. National surveys in 1994,
1996 and 1998 showed that more than 95%
of Iranian households were consuming io-
dized salt [11].

Figure 3 shows the major reduction in
the prevalence of goitre from the first Ira-
nian national survey in 1989 to monitoring
surveys in the years 1996 and 2001 [4,7].
In 1996, in the framework of the IDD
monitoring programme, the second nation-
al survey was conducted 2 years after the
implementation of the new law for manda-

tory salt iodization [11]. The total goitre
rate was 54.6% and it was evident that the
prevalence of goitre was still high in many
provinces. The study was performed when
the majority of people had used iodized salt
for only for 2 years and the majority of 8-
to 10-year-old children had, at the time,
passed most of their life without adequate
iodine supplementation. It was therefore
too early to expect that the consumption of
iodine should result in a reduction of goitre
prevalence. The latest national IDD survey
in 2001–02 showed a significant reduction
in total goitre rate to 9.8%. The prevalence
of goitre grade 2 in 22 provinces was lower
than 5% and in the other provinces the goi-
tre rate did not exceed 10%.

The most sensitive method for the mon-
itoring and evaluation of an IDD control
programme is the determination of urinary
iodine excretion. The 1996 Iranian national
survey showed that the median urinary
iodine excretion in schoolchildren
(20.5 µg/dL) was at the top of the optimal
range (10 to 20 µg/dL) recommended by
WHO/UNICEF/ICCIDD [7,8] and 85.1%
of children had urinary iodine ≥ 10 µg/dL.
By 2001, median urinary iodine was 16.7

Figure 3 Total goitre rate in 3 national surveys
(1989, 1996 and 2001) in the Islamic Republic
of Iran [4,11]



Eastern Mediterranean Health Journal, Vol. 10, No. 6, 2004 769

µg/dL and only 5.8% of the study popula-
tion had urinary iodine < 5 µg/dL which,
based on international standards, is favour-
able.

According to these criteria, the Islamic
Republic of Iran appears to have reached a
sustainable IDD control programme since
1996, an achievement that was recognized
by WHO-EMRO in the year 2000 [6].
Monitoring of the IDD control programme

is planned every 5 years to evaluate the sus-
tainability of the programme.

The lessons from the Iranian experience
are that implementation of an adequate and
sustainable programme of IDD control re-
quires many effective programmatic steps,
in particular integration of IDD control into
the health network and mandatory iodiza-
tion of household salt.
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Some facts on iodine deficiency
• Iodine deficiency disorders (IDD) affect over 740 million people,

13% of the world’s population, and 30% of the remainder are at
risk.

• IDD preys upon poor, pregnant women and preschool children,
posing serious public health problems in 130 developing coun-
tries.

• Iodine-deficient people may forfeit 15 IQ points.
• Nearly 50 million people suffer from some degree of IDD-related

brain damage.
• We have the means to prevent it – small quantities of iodine

which can be delivered in a simple, universally effective and in
credibly cheap way – IODIZED SALT.

Further information about IDD and its prevention can be found at:
http://www.who.int/nut/idd.htm
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Invited paper

Food fortification: good to have or
need to have?
A. Verster1

1WHO Senior Technical Adviser, Global Alliance for Improved Nutrition, World Health Organization,
Geneva, Switzerland.

SUMMARY Only very small quantities of vitamins and minerals are needed for human health but deficiencies
can have disproportionately large, often life-threatening, effects. Micronutrient deficiencies lead to a vicious
cycle of malnutrition and infection in poorly nourished populations. Fortification of staple foods is the cheap-
est, most efficient and most effective way to supply large populations with essential micronutrients. This
paper reviews the case for fortification of flour supplies with iron and folic acid and concludes that it is the best
way to provide daily doses of these nutrients to populations in developing countries, especially for women of
child-bearing age.

Introduction

Vitamins and minerals, often called micron-
utrients, are essential for human physical
and mental health and survival. Only very
small quantities are needed, but deficiencies
can have disproportionately large, often
life-threatening, effects.

Only a teaspoon of iodine is needed for
a lifetime, but iodine deficiency causes irre-
versible mental retardation. Only 400 µg a
day of folic acid protects an unborn child
from neural tube defects such as spina bifi-
da or from anencephaly. Just 6–12 mg of
iron a day is enough to help a child develop
to its full mental and physical potential. And
with 450 µg retinol per day, a child will
have a strong immune system and will not
be at-risk of losing its eyesight.

Vitamins and minerals are found in
many foods, and in principle, a “balanced”
diet, based on a combination of plant and
animal foods, as advised by various dietary
guidelines, should provide sufficient vita-
mins and minerals, except for iodine.

Yet deficiencies of many important vita-
mins, such as vitamin A and vitamin D, and

minerals such as iron, calcium, zinc and io-
dine are widespread in many parts of the
world. Iodine is a special case, in that this
deficiency has geophysical origins, affect-
ing all countries where iodine has been
leached out of the soil through flooding and
glaciers or where there are tertiary sedi-
mentations that never contained iodine. The
high prevalence of anaemia in many parts
of the world (Figure 1) suggests that iron
deficiency is common and persistent. Vita-
min A deficiency is associated with
800 000 deaths worldwide each year. Data
from the United Kingdom shows that Vita-
min A deficiency is a problem not only in
developing countries but also in the indus-
trialized world, albeit less severe. There-
fore, a so-called balanced diet may not be
so widely consumed as expected, or the
yield in vitamins and minerals from these
diets may not be as high as previously
thought.

This paper will review the case for food
fortification with iron and folic acid, and
suggest that flour fortification is not just
good to have: it is essential for the health of
populations.
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Making the case for
micronutrients

More than 2 billion people in the world to-
day, nearly all of them in developing coun-
tries, suffer from nutritional deficiencies,
mainly the lack of micronutrients such as
iron, vitamin A, iodine and folic acid [1].
Overtly, micronutrient deficiencies can
cause irreversible damage to health such as
blindness, or contribute to maternal death
during childbirth, or to infant and child
death as a result of otherwise common
childhood illnesses. In most cases, howev-
er, micronutrient deficiency causes weak-
ness and greater susceptibility to illness.
This vicious cycle of malnutrition and in-
fection, ultimately leading to death, is well
known and feared in poorly nourished pop-
ulations.

Yet the wider impact of micronutrient
deficiency on a nation’s economy is un-
known or unacknowledged among govern-
ment leaders, politicians and economists,
despite the fact that it traps not only indi-
viduals and communities but also entire
countries in a cycle of poor health, poor

educability, poor productivity and persis-
tent poverty. Added to this is the individual
human suffering of families who lose a
mother in childbirth due to iron deficiency
or who bear the burden of caring for a child
born retarded because of maternal iodine
deficiency during pregnancy, or of whole
communities that suffer weakness and ill
health that prevents their crossing the
threshold out of poverty.

It follows that ending micronutrient de-
ficiency can provide the foundation for the
elimination of poverty and for sustainable
economic progress among poor countries
by preventing illness and death and by help-
ing populations to become healthier, more
intelligent, more educated and more pro-
ductive. Sufficient intake of vitamin A, es-
sential to the human immune system,
would prevent almost a quarter of child
deaths in areas of high deficiency, as well
as preventing nutritional blindness among
children and adults. Universal salt iodiza-
tion would contribute considerably to the
brain development of children in areas of
deficiency, adding up to 13 IQ (intelligence
quotient) points to their mental capacity

Figure 1 Estimated prevalence of anaemia in non-pregnant women in 6 world regions over time.
Source [8]
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and eliminating the world’s greatest cause
of preventable mental retardation. Ending
iron deficiency would reduce absenteeism
due to illness and thus improve adults’ pro-
ductivity. It would also improve children’s
concentration and memory and therefore
their ability to learn.

In 1994, the World Bank estimated that
interventions to end micronutrient malnu-
trition were among the most cost-effective
investments in the health sector. The global
cost of ending micronutrient deficiency
was estimated by the Bank at about US$1
billion a year [2]. Failure to act in a country
where micronutrient malnutrition exists
can waste as much as 2%–3% of the gross
domestic product (GDP) [3]. Acting to
solve the problem comprehensively and
sustainably would cost less than 0.3% of
GDP. Clearly there are economic as well as
ethical imperatives for effective action to
provide large populations with micronutri-
ents.

The first of the United Nations Millenni-
um Development Goals, eradicating ex-
treme poverty and hunger, is unlikely to be
achieved in the absence of well-nourished,
intelligent, healthy, productive populations.
In fact, 5 of the Millennium Development
Goals can be positively influenced by food
fortification, as shown later in this paper.
Fortification of staple food supplies, linked
with other initiatives such as agribusiness
or small business development or poverty
reduction strategies, has tremendous po-
tential to reduce poverty.

There is a cost to beginning this work,
but the economic and social payoffs from
micronutrient programmes, according to
the World Bank, reach as high as 84 times
the programme costs. Recently a group of
leading economists (the Copenhagen Con-
sensus) proclaimed that the addition of mi-
cronutrients into food was the second most

effective intervention in favour of develop-
ment [4].

Food fortification

The success of programmes of universal
salt iodization in eliminating iodine deficien-
cy disorders clearly demonstrates the ef-
fectiveness of food fortification as a
vehicle for improving micronutrient status.
Fortifying staple foods can be done in
many countries on a national scale. It is the
cheapest, most efficient and most effective
way to supply large populations with es-
sential micronutrients. Bringing the tech-
nology to fortify staple foods such as flour,
salt and oil and condiments such as soy
sauce to developing countries is a cost-
effective solution to micronutrient deficien-
cy, especially when undertaken in tandem
with broader national strategies that im-
prove overall nutritional status.

The cost of fortifying staple foods is
not high, and food fortification does not re-
quire people to change their existing dietary
habits. Because staple foods such as bread
or noodles are used daily, and are part of
the diets of even the poorest, fortification
has the potential in a short period of time to
reach millions of people around the world
with micronutrients on a daily basis.

Iron fortification of flour

Iron deficiency is not easily detected, al-
though its consequences are important.
Most often, anaemia is taken as a proxy in-
dicator for iron deficiency, especially in
parts of the world where anaemia is largely
caused by iron deficiency. In the Eastern
Mediterranean Region (EMR), for instance,
measurements in several countries suggest
that only 6%–10% of all anaemia is due to
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causes other than iron deficiency. The
prevalence of anaemia is generally high
among women of childbearing age and
young children in all countries of the Re-
gion. Anaemia, however, is not synony-
mous with iron deficiency. In fact, iron
deficiency is generally present in individu-
als long before haemoglobin values fall.
First the body’s iron stores are diminished
and only then is haemoglobin production
affected.

In the past, pregnant women were the
main targets for anaemia control pro-
grammes. It was long believed that the
main effects of iron deficiency, especially
when anaemia is already present, were a
risk of maternal death in childbirth and low-
birth-weight infants. This, coupled with the
especially high iron requirements of preg-
nancy, means that pregnant women were
considered most at risk. There is increasing
evidence, however, that iron deficiency has
less obvious, developmental effects on
children; they may be less intelligent, scor-
ing up to 10 points lower on standard IQ
tests, their school performance may be be-
low normal and their future productivity
may be diminished. Now that our under-
standing of the effects of iron deficiency
has grown, programmes have become in-
creasingly targeted towards prevention of
iron deficiency, rather than treatment of
anaemia. Combined approaches of supple-
mentation with iron tablets, public health
measures such as de-worming and nutri-
tion education to improve the iron content
of the diet have become popular.

Brain development takes place in the
first trimester of pregnancy: a time when a
woman may not yet know that she is preg-
nant. She will not yet have visited a health
facility for prenatal care, and thus will not
have received iron supplements. Yet, this is
the time when iron is necessary for the de-
velopment of the unborn child’s brain. It is

therefore imperative to ensure that a wom-
an’s iron status is optimal before she gets
pregnant. The only feasible way is to en-
sure that her daily diet contains sufficient
iron.

Unfortunately, iron is a fickle nutrient.
There are 2 different types of iron in food:
haem iron, found in red meat, seafood and
poultry, and non-haem iron found in grains,
legumes, nuts and other plant foods. About
40% of the iron in animal food is in the
form of haem iron, while the rest and al-
most all the iron in plant foods is in the non-
haem form that is less well absorbed by the
body. The bioavailability of non-haem iron
is influenced by factors in the diet that ei-
ther enhance or inhibit absorption, as
shown in Figure 2.

The bioavailability of iron in the diet var-
ies therefore according to the type of diet,
but rarely exceeds more than 5%–10% of
the total iron consumed. It is very difficult
therefore to get enough iron from the nor-
mal diet, even in developed countries. In
the EMR, consumption of wheat flour is
very high; daily intakes of 300–400 g of
bread per day are reported from several
countries. The wheat grain, in its un-milled
form or if milled into whole-wheat flour,
contains good quantities of iron. This iron,
however, has a low bioavailability as it is
bound to the phytates that are intrinsic to
wheat. On the other hand, white flour con-
tains much less phytate, but unfortunately
does not contain high levels of iron either.

Fortifying wheat flour with iron, prefer-
ably in the form of ferrous sulfate or fer-
rous fumarate, which are both well
absorbed, makes it possible to provide a
large amount of additional iron to the diet of
women, and indeed the entire population. If
a woman consumes a reasonable amount
of bread every day, the additional iron from
fortification changes her iron status from
deficient to sufficient, thus protecting the
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Figure 2 Dietary factors that affect the bioavailability of non-haem iron by enhancing (+) or
inhibiting (–) absorption. Source: A. Verster

Figure 3 Potential benefit of flour fortification to iron intake. Contribution to % iron
recommended daily intake if 30 parts per million of iron were added to wheat flour. Source:
J.Bagriansky and K. Sullivan (unpublished data: http://www.sph.emory.edu/wheatflour/
Training/Data_Evaluation/Other/Benefitcalc.xls)

brain of any child she conceives. The Unit-
ed Nations Food and Agriculture Organiza-
tion estimates that flour fortification can

contribute from 50% to over 75% of the
daily iron requirement in countries of EMR
(Figure 3).

% US RDI

< 25%

25–49%

50–74%

> 74%
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Folic acid fortification of flour

Flour fortification is already in place in sev-
eral counties of EMR (Saudi Arabia, Oman,
Bahrain, Qatar, United Arab Emirates, Jor-
dan and Morocco). In the early days of
flour fortification, WHO-EMR included
folic acid in its fortification premix recom-
mendations, mainly because of the role of
folic acid in anaemia. Over time, more evi-
dence has become available of the preven-
tive effect of folic acid on birth defects,
especially neural tube defects such as spina
bifida and anencephaly. Clearly, WHO-
EMR was ahead of its time with the recom-
mendation to add at least iron and folic acid
to wheat flour. Recently published scientif-
ic research shows that folic acid fortifica-
tion of wheat flour has led to a decline in
the incidence of neural tube defects in sev-
eral countries that have studied these ef-
fects, notably Chile, Costa Rica [5] and
Canada [6] (Figure 4). The Canadian study,
which was carried out in women aged 19–
44 years and on seniors in Newfoundland,
did not find any masking of vitamin B12 de-
ficiency by folic acid fortification. The re-
searchers concluded that mandatory
fortification of wheat flour with folic acid
should continue in Canada at the current
levels.

Food fortification and the
Millennium Development Goals

According to the Global Alliance for Im-
proved Nutrition, food fortification con-
tributes to the achievement of 5 of the
United Nations Millennium Development
Goals [7].

By ensuring that a population’s food in-
cludes essential vitamins and minerals, indi-
vidual productivity is improved, which will
contribute to poverty alleviation, thus con-
tributing to Goal 1 – eradicate extreme

Figure 4 Annual rates of neural tube defects
(NTD) in Chile [5], Costa Rica [5] and
Newfoundland [6] before and after
fortification of flour with folic acid

Chile

Costa Rica

Newfoundland
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morbidity and mortality and to low birth
weight. Significant improvements in the
macro- and micronutrient status of girls,
adolescents and women through fortifica-
tion as well as other essential strategies
such as micronutrient supplementation, di-
etary diversification and public health mea-
sures are needed to achieve Goal 5 –
improve maternal health.

Conclusion

Fortification with iron and folic acid is the
best way to provide daily doses of these
essential micronutrients to women before
they get pregnant and in the early months
of pregnancy when brain development and
neural tube developments take place. It is
the most effective approach in societies
where women do not plan their pregnan-
cies. Fortification of flour with iron and
folic acid is therefore not only good to
have: it is an absolute necessity.

poverty and hunger. Fortification pro-
grammes that reach the very young can
improve cognitive function and intellectual
capacity, enabling children to do better in
school, thus contributing to Goal 2 –
achieve universal primary education.

Better nutrition, including the reduction
of iron deficiency and anaemia among ado-
lescent girls, is a prerequisite for improving
women’s physical and mental capacity and
their ability to participate as equal citizens.
Fortification of staple foods that are com-
monly consumed by young women and
girls is one way to contribute to Goal 3 –
promote gender equality and empower
women.

Improving the nutritional status of in-
fants and children through fortifying the
staple foods used to prepare complementa-
ry foods, and fortifying appropriate com-
plementary foods themselves, is essential
to the achievement of Goal 4 – reduce child
mortality.

Under-nutrition and anaemia of girls and
women contribute significantly to maternal
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SUMMARY Noncommunicable diseases (NCDs) are a  major disease burden in the Region. Many of the risk
factors are related to lifestyle and can be controlled. Physical inactivity, low fruit and vegetable intake, high
fast food consumption and high cholesterol are predominant causes of cardiovascular disease and some
cancers. Overweight and obesity can lead to metabolic changes and raise the risk of NCDs, including heart
disease and type 2 diabetes. Three main strategies are proposed to deal with the problem: estimate need and
advocate for action; develop national policies, strategies and plans for prevention and care; promote and
implement community participation in prevention and care. NCDs are preventable using available knowledge;
solutions are effective and highly cost-effective.

Introduction

The incidence of noncommunicable diseas-
es (NCDs) such as cardiovascular disease,
diabetes, cancer and renal, genetic and res-
piratory diseases is rising significantly in
the Eastern Mediterranean Region. Cur-
rently, 47% of the Region’s burden of dis-
ease is due to NCDs and it is expected that
this will rise to 60% by the year 2020. The
modifiable risk factors—smoking, un-
healthy diet and physical inactivity, ex-
pressed as diabetes, obesity and high
lipids—are the root causes of the global ep-
idemic in NCD. Although the relative im-
portance of these may vary in different
populations, these conventional risk factors
may explain 75% of chronic conditions [1].

Prevalence and burden of NCD
risk factors

The World Health Organization (WHO)
Eastern Mediterranean Region is exposed

to NCD risk factors as part of risk-
transition as a result of marked changes in
the pattern of living in many countries of
the Region, particularly countries of the
Gulf Cooperation Council, where rapid in-
creases in obesity are being recorded, pri-
marily among children, adolescents and
young adults. Overweight and obesity have
risen 2-fold or more since 1980. Changes
in food processing, production and type of
food (fast food) have affected health in the
majority of countries in the Region.

A review of available data from the
Eastern Mediterranean Region shows that
both men and women are at high risk [2].
Table 1 shows the frequency of distribution
of NCD risk factors among adults aged 20
years and above in Member States. Figure
1 shows the overall prevalence of NCD risk
factors among the adult population ≥ 20
years in the Region [2]. When considering
the prevalence of multiple risk factors,
however, it was found that, of an adult
population of 300 million, 60% had at least
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1 risk factor and 8% had 6 risk factors. A
sizeable proportion of the population is at
risk since 30 million people have 4 risk fac-
tors, 36 million have 5 risk factors and 24
million have 6 risk factors. Figure 2 illus-
trates the burden of these risk factors as

measured as a percentage of the disability
adjusted life years (DALYs) among the
countries of the Region that have low mor-
tality rates (Bahrain, Islamic Republic of
Iran, Jordan, Kuwait, Lebanon, Libyan
Arab Jamahiriya, Oman, Qatar, Saudi Ara-
bia, Syrian Arab Republic, Tunisia and
United Arab Emirates) compared with
those with high mortality rates (Afghani-
stan, Djibouti, Egypt, Iraq, Morocco, Paki-
stan, Somalia, Sudan and Yemen). A
comparison between risk factors in the
Gulf Cooperation Council countries and in
industrialized countries is shown in Table 2.

Many of the risk factors for heart dis-
ease, diabetes, cancer and pulmonary dis-
eases are related to lifestyle and can be
prevented. Physical inactivity, low fruit and
vegetable intake, fast food consumption,
high cholesterol, smoking and suboptimal
control of blood pressure are the predomi-
nant causes for the endemic prevalence of
coronary heart disease and ischaemic
stroke.

Table 1 Distribution of noncommunicable
disease risk factors in the countries of the
Eastern Mediterranean Region [2]

Risk factor Regional Range
adjusted (%)
mean (%)

Smoking
Males 40   9–82
Females 13 –

Hypertension 26   7–48

Diabetes 14.5   3–36

Overweight/obesity 43 11–79

Dyslipidaemia 50   4–57

Physical inactivity 79 18–97

Figure 1 Overall prevalence of risk factors for noncommunicable diseases among adult
population ≥≥≥≥≥ 20 years in countries of the Eastern Mediterranean Region
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Overweight and obesity
Overweight and obesity can lead to adverse
metabolic changes, including increases in
blood pressure, unfavourable cholesterol
levels and increased insulin resistance.
They raise the risk of coronary heart dis-

ease, stroke, type 2 diabetes, atherosclero-
sis, gall bladder disease, hypertension, kid-
ney failure and many forms of cancer,
particularly breast cancer.

World Health Organization criteria for
overweight and obesity are overweight =

Figure 2 Burden of risk factors (%DALYs) among high and low mortality countries of the
Eastern Mediterranean Region

Table 2 Leading risk factors among industrialized countries
and Gulf Cooperation Council countries as percentage
contribution to burden of all diseases [1,3]

Risk factor Contribution to burden of disease (%)
Industrialized Gulf Cooperation

countries Council countries

Physical inactivity 3.3 3.0

Low fruit & vegetable
intake 3.9 2.5

Obesity 7.4 5.4

Alcohol use 9.2 –

High cholesterol 7.6 5.0

Tobacco use 12.2 8.0

High blood pressure 10.9 7.5
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body mass index (BMI) 25–29 kg/m² (body
weight/height²) and obesity = BMI ≥ 30 kg/
m² [4–6]. Globally, the Organization esti-
mates that 58% of diabetes mellitus, 21%
ischaemic heart diseases, 4%–42% of cer-
tain cancers are attributable to BMI above
21 kg/m² [7].

The prevalence of overweight and obe-
sity for males and females in a number of
countries of the Region is shown in Table
3. Among males, prevalence ranges from
10.5% in Pakistan to 64.0% in Saudi Ara-
bia, while for females it ranges from 21.7%
in Morocco to 79.0% in Bahrain [8–12].
The regional adjusted mean for overweight
and obesity is 54.2% for women compared
to 31.4% among males. Obesity kills
around 150 000 men and women a year in
the Region.

Unhealthy diet: low fruit and
vegetable intake
The contribution of suboptimal systolic
blood pressure, high cholesterol, low fruit
and vegetable intake and physical inactivity
to the development of coronary heart dis-
ease and ischaemic stroke is shown in
Figure 3. Globally, low fruit and vegetable
intake is estimated to contribute to the de-
velopment of approximately 31% of coro-
nary heart disease and 11% of ischaemic
stroke [1].

Low intake of fruits and vegetables
among many countries of the Region has
increased the prevalence of cardiovascular
diseases and some cancers. At the same
time, changes in lifestyle and rapid urban-
ization have led to less physical activity and
this has contributed heavily to the increased
regional prevalence of obesity and diabetes
mellitus.

The prevalence of low intake of fruits
and vegetables for 4 countries for which
data are available (Bahrain, Pakistan, Saudi
Arabia and United Arab Emirates) [8,13] is
shown in Figure 4.

The total caloric intake among a number
of Member States is shown in Figure 5 [2].
The mean daily intake in 2000 was 3000
kcal/capita, except in Yemen where it was
2000 kcal/capita, and it seems there was no
improvement between 1994 and 2000.

The proportion of the population that
has NCD but is undiagnosed varies from
country to country. Throughout the Re-
gion, 30% of the population are healthy,
50% are healthy with ≥ 1 NCD risk fac-
tors, 15% have NCD (including diabetes,
cardiovascular disease, cancer, asthma and
chronic obstructive pulmonary disease)
and 5% have acute illness [14].

In a study in Oman, the majority of the
participants (96%) were undiagnosed for

Table 3 Prevalence of overweight and obesity
among some countries of the Eastern
Mediterranean Region [8–12]

Country Overweight/
obesity (%)

Males Females

Bahrain 56.4 79.0

Egypt 43.8 41.0

Islamic Republic of Iran 57.0 67.7

Jordan 46.0 43.7

Lebanon 60.0 53.0

Libyan Arab Jamahiriya 42.5 74.9

Morocco 37.2 21.7

Oman 40.5 43.5

Pakistan 10.5 34.6

Saudi Arabia 64.0 70.0

Tunisia 13.1 41.9

United Arab Emirates 25.5 39.9
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NCD risk factors: 96% for hypercholester-
olaemia, but lower for hypertension (69%)
and diabetes (60%) [15].

Cardiovascular disease
Cardiovascular disease and stroke are rap-
idly growing problems, and are the major
causes of illness and deaths in the Eastern
Mediterranean Region, accounting for 31%
of deaths. Approximately 75% of cardio-
vascular disease can be attributed to con-
ventional risk factors [16]. Hypertension
affects almost 26% of the adult population
in the Region. These conditions have major
adverse health, social and economic effects
within and beyond the health sector. This is
because of the ageing population, high rates
of smoking and changing nutritional and
behavioural habits, along with a sedentary
lifestyle. With the changing lifestyles, there
is likely to be greater exposure to risk fac-
tors such as high blood pressure, physical
inactivity and diets high in saturated fat,
leading to elevated serum cholesterol levels.

Regional and national data have shown
that cardiovascular disease imposes the
highest morbidity burden for NCDs. The
total DALYs lost in the Region in 2001 was
approximately 136 million, of which ap-
prox 53 million (39%) were a result of
NCD (Table 4) [1]. Total DALYs lost
among the countries of the Region that
have low child/low adult mortality (Bahr-
ain, Islamic Republic of Iran, Jordan, Ku-
wait, Lebanon, Libyan Arab Jamahiriya,
Oman, Qatar, Saudi Arabia, Syrian Arab
Republic, Tunisia and United Arab Emir-
ates) is approximately 23 million, of which
just over 13 million (57%) were a result of
NCD (Table 4). On the other hand, total
DALYs lost for the countries which have
high child/high adult mortality (Afghani-
stan, Djibouti, Egypt, Iraq, Morocco, Paki-
stan, Somalia, Sudan and Yemen) is
approximately 113 million, of which NCD
contributes 39 million (35%) (Table 4).

Interestingly, the burden of DALYs lost
due to cardiovascular disease in the coun-

Figure 3 Contribution of selected risk factors to coronary heart disease and ischaemic stroke
worldwide
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tries of the Region which have low child/
low adult mortality is 3 million (23% of

NCD burden) and is approximately 8.8 mil-
lion (23% of NCD burden) among the high

Figure 4 Prevalence of low fruit and vegetable intake in Bahrain (BAH),  Pakistan (PAK), Saudi
Arabia (SAA) and the United Arab Emirates (UAE) [8,13]

Figure 5 Trend in total daily caloric intake (kcal/capita) among selected Member States, 1994–
2000 (Egypt, Iran, Kuwait, Saudi Arabia, United Arab Emirates, Yemen)
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child/high adult mortality countries, i.e. the
burden of cardiovascular disease as part of
total NCD burden is similar.

The countries of the Eastern Mediterra-
nean Region are, therefore, suffering from
a double burden of both communicable and
noncommunicable diseases. Within a short
time, however, NCD will dominate the
scene of health problems [14]. Regional
and national data have shown that cardio-
vascular disease will impose the highest
morbidity burden among NCDs in both the
low child/low adult mortality and high
child/high adult mortality countries [2,17–
19].

Strategic directions

In the Eastern Mediterranean Region,
NCDs are the major cause of premature

adult death, representing a major health
challenge. These conditions can be pre-
vented and controlled using available
knowledge. Without national strategic ac-
tion, however, deaths from NCDs are ex-
pected to increase by 17% from 2005 to
2015 [2]. There are several problems fac-
ing countries of the Region in dealing with
the challenge: lack of national risk factor
surveillance; lack of harmonization of mon-
itoring and surveillance methodologies; no
linking of mortality data to NCD prevention
and control; lack of availability of a model
of integrated care for an NCD prevention
programme; and inadequate national
capacity-building and lack of programme
sustainability.

Three main strategic directions are ad-
vocated. These are outlined below.

Table 4 Deaths by cause and mortality stratum in the countries of the Eastern Mediterranean
Region, 2001

Variable Countries Total
Low child low High child high

adulta mortality adultb mortality
No. % No. % No. %

Population (000) 141 835 351 256 493 091

Deaths (000)
Total 707 3 449 4 156
Communicable disease 126 17.8 1 700 49.2 1 826 43.9
Noncommunicable disease
(total) 475 67.2 1 454 42.2 1 929 46.4
Cardiovascular disease 280 62.1 757 22.0 1 037 25.0

DALYs lost (000)
Total 23 007 113 214 136 221
Communicable disease 5 691 24.7 61 446 54.3 67 137 49.3
Noncommunicable disease (total) 13 282 57.8 39 329 34.7 52 611 38.6
Cardiovascular disease 2 935 22.0 8 855 22.5 11 790 22.4

aBahrain, Islamic Republic of Iran, Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya, Oman, Qatar, Saudi
Arabia, Syrian Arab Republic, Tunisia and United Arab Emirates.
bAfghanistan, Djibouti, Egypt, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen.
DALYs = disability adjusted life years.
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Estimate population need and
advocate for action
There is a relatively long time between ex-
posure to a risk factor and development of
NCD. Consequently, the most effective
strategy for surveillance is to focus efforts
on the major NCD risk factors that predict
disease. The population distribution of
these risk factors is the key information re-
quired by countries in their planning of pre-
vention and control programmes. It can
also contribute to the monitoring and evalu-
ation of these activities.

Many countries of the Region do not
have a surveillance system for chronic dis-
eases. Knowledge of NCD risk factors is
important for predicting the burden of
chronic disease in populations and for iden-
tifying potential interventions to reduce
such burdens [1]. The World Health Re-
port 2002 identified 8 risk factors that con-
tribute the most to mortality and morbidity,
but which can be reduced through primary
intervention and can be easily measured in
populations [1]. They are tobacco use, al-
cohol use, physical inactivity, low fruit/
vegetable intake, obesity, raised blood pres-
sure, raised cholesterol and diabetes. In
fact, the joint effects of tobacco use, raised
blood pressure and raised cholesterol ac-
count for 65% of all cardiovascular disease
in those above the age of 30 years.

In the STEPwise approach, WHO reco-
mmends 3 steps to implement effectively
the approach to NCD surveillance (http://
www.who.int/ncd_surveillance/steps/re-
sources/en/index.html).This is based on a
conceptual framework that offers a dis-
tinction between different levels of assess-
ment of risk factors, i.e. by questionnaires,
physical assessments and blood samples.
This requires national authorities to develop
or strengthen the national surveillance sys-
tem for NCDs and risk factors. Once pop-

ulation need is estimated, the information
must be synthesized into advocacy for pol-
icy action at the national level.

Develop national policies,
strategies and plans for NCD
prevention and care and capacity-
building
As NCDs can be prevented and controlled
using available knowledge, a comprehen-
sive and integrated approach is required at
country level, led by the government, and
with the full participation of the whole
community. The population-wide approach
seeks to reduce the risks in the entire popu-
lation. NCDs can be reduced by small re-
ductions in the average population levels of
several risk factors, such as tobacco use
unhealthy diet and physical inactivity,
which in turn lead to population-level re-
ductions in risk for cholesterol, blood pres-
sure, blood glucose and body weight.
Population-wide and individual approaches
are complementary strategies that provide a
continuum of interventions. Countries of
the Region need to set up strategies for de-
veloping a model of integrated care for
NCD prevention and national capacity-
building.

There are 4 approaches to prevention
[20,21]:
• Clinical prevention: interventions in-

volving a health care provider and a re-
cipient of care. Clinical prevention
services are provided to individuals who
may accept or decline the service or the
recommended health actions. A physi-
cian counselling individual patients to
quit smoking is an example of a clinical
prevention activity.

• Health protection: interventions that re-
duce health risks by changing the phys-
ical or social environment in which
people live. Prohibiting smoking in pub-
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lic places is an example of a health pro-
tection intervention.

• Health promotion: interventions that aim
at encouraging individual behaviours
believed to produce positive health
effects and discouraging behaviour that
produces negative health effects. Health
promotion interventions frequently take
the form of public information cam-
paigns. A media-based antismoking
campaign is an example of health pro-
motion; taxation on tobacco products to
reduce use is another tool.

• Public health policy: social or economic
interventions that affect health but do
not have health as the main policy ob-
jective.
Preventive strategies need to focus on

the population as a whole, or on the people
identified as being at high risk of certain
diseases. Thus, it is important to integrate a
comprehensive approach to NCD at the
primary care level. Primary care physicians
at all levels need to integrate both preven-
tive and promotive aspects into their prac-
tices. The comprehensive approach entails
providing curative, preventive and rehabili-
tative care and active involvement of the
patients, their families and the community.
Primary health care physicians must also
play their part in providing education in
healthy living. Health care workers are thus
role models and leaders in all matters that
influence health.

Promote and implement
community participation in
prevention and care of NCD
Integrated community-based intervention
programmes for prevention and care of
NCD are comprehensive packages in
which different kinds of activities are com-
bined to produce a synergistic effect. The
community approach in NCD prevention

has a high degree of generalization and
cost–effectiveness, is able to diffuse infor-
mation successfully and has the potential
for influencing environmental and institu-
tional policies that have a bearing on the
health status of the population. Close col-
laboration between those implementing the
community approach and the national
health authorities is important to sustaining
the programme and for influencing policy
development in regard to health.

The people of the Region share a
deeply-rooted health heritage. Recognizing
this, in June 1989, a consultation was con-
vened to respond to the need to formulate
appropriate health messages for the people.
This resulted in the Amman Declaration on
Heath Promotion [22]. As a part of integrat-
ed community-based intervention pro-
grammes for prevention and care of NCD,
this Declaration can play a major role in our
Region in helping to raise community
awareness and involve the people in health
promotion and disease prevention.

Conclusion

The need for a comprehensive vision to ad-
dress the health and economic burden of
NCD in the Eastern Mediterranean Region
is clear and urgent. The current burden of
NCD in the Region is a reflection of expo-
sure to the main risk factors; the future
burden will be determined by conducting
reliable epidemiological population studies
of the major risk factors. Regional and na-
tional strategies are essential for communi-
ty mobilization and for developing and
implementing successful and sustainable
NCD prevention and control policies and
programmes.

Experience in the Region has shown
that a community-based approach is feasi-
ble and that prevention of NCD and NCD
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risk factors can be successful through joint
collaborative efforts and coalition between
health providers and the community. Popu-
lation-wide interventions that seek to re-
duce risk factors in the entire population
are needed. There is strong evidence that
the policies, strategies and plans for NCD
prevention and control should be compre-
hensive and integrated, focusing on com-
mon risk factors.

Prevention and care of NCDs represent
a challenging task, nationally and regional-
ly. Advocacy is needed to raise awareness
of NCD and create a climate for resource
mobilization. Two key messages for advo-
cacy are: NCDs are the major disease bur-
den; NCDs are preventable using available
knowledge, and solutions are effective and
highly cost-effective. Research is needed

to explore the effectiveness of community-
based programmes for NCD prevention
and control. The aim is to gather solid evi-
dence on the effectiveness of community-
based programmes for NCD prevention in
the Region, and for each country specifi-
cally. Community-based programmes need
to be oriented appropriately with regard to
regional cultures. National capacity-
building is crucial to meeting national needs
in tackling the NCDs and their determinants
in the population.

As the regional mean prevalence for hy-
pertension is 26.5% and diabetes preva-
lence is 14.5%, these 2 diseases represent a
particularly important challenge to the Re-
gion, which requires early attention within
the overall context of NCDs.
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SUMMARY Obesity has become an epidemic problem worldwide, and in the Eastern Mediterranean Region
the status of overweight has reached an alarming level. A prevalence of 3%–9% overweight and obesity has
been recorded among preschool children, while that among schoolchildren was 12%–25%. A marked
increase in obesity generally has been noted among adolescents, ranging from 15% to 45%. In adulthood,
women showed a higher prevalence of obesity (35%–75%) than men (30%–60%). Several factors, such as
change in dietary habits, socioeconomic factors, inactivity and multiparity (among women) determine obesi-
ty in this Region. There is an urgent need for national programmes to prevent and control obesity in the
countries of the Region.

Introduction

The prevalence of obesity is increasing
worldwide although the proportion varies
from country to country and between geo-
graphical areas within a country. Changes
in lifestyle, dietary habits, physical activity
and the social and cultural environment are
associated with the occurrence of obesity
[1]. It is well documented that morbidity
and mortality rates increase with increase
in body weight. Many chronic, noncom-
municable diseases are positively associat-
ed with obesity, type 2 diabetes mellitus in
particular, hypertension, some forms of
cancer and cardiovascular disease. These
are the main causes of morbidity and mor-
tality in most countries of the Eastern Med-
iterranean Region. Therefore, prevention
and control of obesity can play an impor-
tant role in reducing the risk for chronic
diseases.

This paper highlights the current situa-
tion of obesity in the Region and the factors
contributing to its prevalence.

Current status of obesity

Several studies have been carried out to de-
termine prevalence of overweight and obe-
sity in this Region. Most of these studies
used the body mass index (BMI) as an indi-
cator for obesity (BMI < 25.0–29.9 kg/m2

= overweight; BMI ≥ 30.0 kg/m2 = obese).
Only very few of them used skin fold mea-
surements. It was concluded that over-
weight and obesity are a cause of concern
not only among adults, but also among chil-
dren and adolescents [2].

De Onis and Blössner reviewed the
prevalence of overweight among preschool
children (0–5 years) in 94 countries [3].
The global prevalence of overweight was
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3.3%. Eastern Mediterranean countries,
however, showed the highest prevalence of
overweight, ranging from 3.1% to 9.0%.
The prevalence of overweight continues to
increase in the Region during the school
age and adolescent stages. The World
Health Organization reported that BMI be-
gins to increase rapidly after a period of re-
duced adiposity during the preschool years
[1]. During adolescence, children displayed
an increase in body fat, often associated
with irregular meals, changing food habits
and inactivity. In Kuwait, for example, Al-
Mousa and Parkash found that 4.7% of
male and 6.7% of female preschool chil-
dren (0–5 years) were obese [4]. The pro-
portion increased to 8.1% and 8.8% for
schoolchildren aged 6–9 years, and to
36.8% and 35.9% for those aged 10–13
years.

Excluding poorer countries in the Re-
gion (Afghanistan, Djibouti, Mauritania,
Somalia, Sudan and Yemen) the prevalence
of overweight and obesity among school-
children aged 6–10 years was 12%–25%,
while among adolescents (11–18 years) it
was 15%–45%, using BMI as a criterion
for obesity [5]. Among adults (≥ 19 years)
the prevalence of obesity varied widely
from country to country. The proportion of
overweight and obesity (BMI ≥ 25 kg/m2)
among men ranged from 30% to 60%,
while among women it ranged from 35% to
75%. Some of the studies reviewed were
not done on a national basis; they do, how-
ever, provide useful data on the trend for
obesity [6]. In a review of 39 surveys from
28 developing countries to determine obesi-
ty among women, Martorell et al. reported
that women in Egypt and Turkey have the
highest proportion of overweight (31.7%
for both), as well as the highest proportion
of obesity (20.1% for Egypt and 18.6% for
Turkey) [7].

Factors associated with obesity
in the Eastern Mediterranean
Region

During the past decade, there has been in-
creasing emphasis, especially in Saudi Ara-
bia, Bahrain, Egypt, Kuwait, Lebanon and
Tunisia, on determining the factors associ-
ated with obesity [2,8,9]. Nevertheless, in-
depth studies on this aspect are few, which
means there is a grave need for establishing
a well-designed, community-based study in
the Region.

Change in dietary habits
Food consumption patterns and dietary
habits in this Region have changed marked-
ly during the past 4 decades. There has
been an increase in per capita energy and
fat intake in all countries. Data from the
food balance sheet showed an increase in
calories consumed during 1971–1997 in
the countries of the Region, and a high per-
centage of these calories came from animal
foods [10]. Over the same period, daily per
capita fat intake showed notable increases,
ranging from 13.6% in Sudan to 143% in
Saudi Arabia [11]. It is probable that the
high consumption of foods rich in fats and
calories and the sedentary lifestyle among
most communities in this Region played an
important role in the rise of obesity. This is
particularly true with the great shift from
traditional foods to more westernized
foods, which are characterized by high fat,
high cholestrol, high sodium and low fibre.

Sociodemographic factors
Unlike in Europe and North America, obesi-
ty in the Eastern Mediterranean Region is
more prevalent in women, urban areas and
those of higher socioeconomic status. In
Jordan, for example the prevalence of obe-
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sity was 56% in urban areas compared
with 44% in rural areas. Similar trends
were found in Egypt, the Islamic Republic
of Iran, Morocco, Oman, Tunisia and Tur-
key. Lebanon was an exception as obesity
was more prevalent among rural than urban
women. Interestingly, obesity was more
prevalent among unemployed than em-
ployed women. In Kuwait, the rate of obe-
sity in unemployed women was 47%
compared to 34% in employed women. In
Saudi Arabia, the values were 79% and
53%, and in Tunisia 24% and 15% respec-
tively [6].

In general, obesity in this Region was
found to be more prevalent in people who
were young (30–50 years), better educat-
ed, currently married, female or unem-
ployed, and in those who watched
television more than 2 hours per day, con-
sumed fresh fruit less than 3 times a week
and owned cars [6,8].

Inactivity and patterns of physical
activity
Changes in lifestyle and socioeconomic
status in this Region have had a significant
effect on physical activity. With the avail-
ability of cars, the increase in electrical
home appliances and more involvement in
office work, life has become more seden-
tary, and the pattern of practising exercise
has diminished steeply in most countries.
In Egypt, it was found that practising exer-
cise is the activity least done during leisure
time in a typical day. Only 2% of adults
(20–70 years) were reported as practising
exercise in a typical day, 8.5% practising
during the weekend and 2.5% during their
annual leave [12].

In Saudi Arabia, about 53.5% of Saudi
men aged 19 years and older were totally
physically inactive, and another 27.5%
were irregularly active. Only 19% were ac-
tive on a regular basis. Physical activity

was lower among those who were married,
working in the private sector, working 2
shifts, less educated or who had only 1 day
off during the week. Time constraints
seemed to be the major contributing factor
to inactivity, while maintaining health and
losing weight were the most important rea-
sons for engaging in physical activity
among Saudi men [13].

Pregnancy and multiparity have been
widely reported as factors contributing to
obesity among women. The fertility rate of
the women in this Region is very high and
the spacing between pregnancies is short,
resulting in accumulation of fat in the body.
Several studies have been carried out
which indicate that obesity is high among
women with multiple pregnancies and high
parity. In Saudi Arabia, Al-Shammari et al.
[14] reported that the mean BMI increased
significantly with parity in Saudi women. It
was 25.1 in nulliparous women, increasing
to 27.1, 29.8 and 31.7 in women with par-
ity 1–2, 3–4 and > 4 respectively.

Other factors
There are many other factors, such as
home environment, body image, school en-
vironment, beliefs and attitudes, lack of
health awareness and cultural conditions,
which may be linked with obesity but have
not been investigated as much.

The decline in exclusive breastfeeding
and high dependence on bottle-feeding is
another important factor. The World Health
Organization reported that promotion of
breastfeeding may contribute to the pre-
vention of childhood obesity [15]. Studies
in the Region suggest a remarkable decline
in exclusive breastfeeding and an increase
in the practice of mixed feeding and bottle-
feeding.

Television advertising, long periods
watching television and using the internet,
high intake of fast foods, and increase in



792 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

food intake outside the home have also
been reported to be associated with obesity
among children and adolescents in some
countries in the Region [6].

Can we prevent and control
obesity?

Obesity has become one of the major health
problems in the Region, and is associated
with several chronic diseases. There is no
strategy to prevent and control obesity in
the health plans of most (if not all) the
countries of the Region. Additionally, there
is a great lack of quantitative and qualitative
research and studies on obesity. This cre-
ates the need for affective action, either to
study factors contributing to the occur-
rence of obesity or to establish pro-
grammes to control it. In order to achieve
this, the following recommendations
should be considered.
• Policy-makers should be aware of the

importance and seriousness of the

problem of obesity and its cost to the
health care system budget.

• There is a need to include sound and re-
liable information on management of
obesity in school and university curric-
ula.

• There is a need for a national pro-
gramme in each country to prevent and
control obesity. Such a programme
should be part of a national plan to pre-
vent diet-related chronic disease. An
obesity control programme should in-
corporate: dietary management of obe-
sity; promotion of physical activity;
health education campaigns; training
courses for health workers; the draw-
ing up of regulations and legislation to
control advertising of prescription
drugs and equipment that claim to re-
duce obesity; and consideration of the
possibility of providing facilities for
practising physical activity and exercise
in the community.
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FAO/WHO Regional technical consultation on national food-based
dietary guidelines
The World Health Organization (WHO) and Food and Agriculture Or-
ganization (FAO) are organizing the regional technical consultation
on national food-based dietary guidelines, in Cairo, Egypt, from 6 to
9 December 2004. The objectives of the consultation are to: review
the status of food-based dietary guidelines in Member States; as-
sist Member States in formulating national food-based dietary
guidelines; and develop the framework of a regional food-based
dietary guideline. Experts from Bahrain, Egypt, Greece, India, Ku-
wait, Jordan, Pakistan, Qatar, Saudi Arabia, and the USA, as well as
WHO concerned staff, will be attending this consultation.
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SUMMARY This paper reviews the topic of food safety with reference to the Eastern Mediterranean Region.
The differing views of food safety and the current situation with regard to ensuring food safety are presented.
Also discussed are some of the unaddressed issues and challenges related to food safety. The new
conditions that have arisen in the modern world which have facilitated the emergence of pathogens are
presented, such as changes in animal husbandry, changes in international trade and travel, lifestyle and
consumer changes. The urgent need for action in order to reduce the risk of microbiological and chemical
foodborne diseases is emphasized. The food chain starts from farm and ends at fork; controlling this complex
process requires an integrated approach and a responsible authority to oversee it in order to protect and
promote food safety.

Introduction

Food is a means to sustain and enjoy life
but it is also a vehicle and a medium for
transmitting hazards and causing disease
and death. Foodborne diseases are a grow-
ing public health problem in both developed
and developing countries today. The term
“safe food” represents different ideals to
different audiences. Views and descriptions
of safe food held by consumers, academi-
cians, industry and special interest groups
differ and are diverse. Thus almost any sin-
gle definition of food safety will be overly
simplistic [1].

For consumers, the descriptions of safe
food are generally quite practical and sim-
ple. Consumers of course come in all sorts;
they differ in age, sex, culture, life experi-
ence, health, knowledge, nutritional needs,
family status, purchasing power, occupa-
tion, education and access to the media.
Thus their ideas of safe food will vary. For
example, some may regard safe food as

food that does not make a person sick.
Others may describe safe food as food that
is within its shelf life and has been stored or
distributed at the proper temperature. Some
consumers may define safe food as food
that is not “contaminated”.

The colloquium on food safety for the
American Academy of Microbiology has
described safe food as the following: Safe
food, if properly handled at all steps of pro-
duction, processing, distribution, from re-
tail and food service business through
consumption, is reliably unlikely to cause
illness or injury [2]. The food industry de-
fines food safety by its specification for
raw materials and finished products. These
specifications define the acceptable limits
for chemical hazards such as hormones
and pesticides, physical hazards such as
metal fragments, and microbiological haz-
ards such as Salmonella and Listeria. Food
safety of course goes beyond food produc-
tion and sale to the consumers themselves
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and their own handling and consumption of
food.

The World Health Organization (WHO)
and Food and Agriculture Organization
(FAO) define food safety as food that is
free from all hazards, whether chronic or
acute, that may make food injurious to the
health of the consumer [3].

Current situation in the Eastern
Mediterranean Region

Food safety in Eastern Mediterranean Re-
gion of the World Health Organization var-
ies considerably throughout the Region. In
recent years, an increasing number of
countries have moved to improve, update
and strengthen their systems and infra-
structure for food safety and have adopted
an approach based on risk management.
The United Arab Emirates and Jordan have
developed modern food control systems
based on risk management to monitor and
control the safety of domestically produced
and imported food. Oman and Tunisia have
developed a national strategy for food con-
trol. Lebanon, Egypt, Pakistan, Sudan,
Syrian Arab Republic and Morocco have
drafted new food legislation. Egypt and
Sudan harmonized food standards with Co-
dex. Saudi Arabia, Jordan and the Islamic
Republic of Iran have established a food
and drug authority. Members of the Gulf
Cooperation Council (Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia and the United
Arab Emirates) have developed a common
food import policy which allows for shared
inspection policy and standards. The in-
spection systems for domestic and import-
ed food of the United Arab Emirates make
use of hand-held computers and custom-
ized software, which enhances access to
information of on high-risk foods, acceler-
ates clearing processes and improves per-
formance of food safety. Some countries

have well-functioning foodborne surveil-
lance systems and reporting mechanisms,
such as Jordan, Kuwait, Oman and Saudi
Arabia. Given the strong reliance of the Re-
gion on food imports, ensuring the safety
and quality of imported food is a recog-
nized concern throughout the Region [4].

Many countries in the Region have em-
barked on unifying food safety activities
from farm to fork, such as Jordan, Saudi
Arabia and Bahrain. They have established
or are establishing food and drug authori-
ties which will cover food laws and regula-
tions, food control management, food-
borne disease surveillance and investigation
systems, inspection services, recall and
tracking systems, food monitoring labora-
tories, and information and education activ-
ities for the consumers themselves.

Unaddressed issues and
challenges

Foodborne diseases are perceived by the
majority of the people in developing coun-
tries as an unpleasant fact of daily life. Be-
cause most people regard diarrhoea as a
transient inconvenience rather than a
symptom of disease, the vast majority of
diarrhoeal episodes do not result in a visit to
a doctor [5].

Trends in global food production, pro-
cessing, distribution and preparation
present new challenges to food safety.
Food grown in one country can now be
transported and consumed halfway across
the world. People demand a wider variety
of foods than in the past, they want foods
that are not in season and they often eat out
of the home [6]. Children in schools and
childcare facilities and the growing number
of elderly persons in hospitals and nursing
homes mean that food for many is prepared
by a few and can therefore be the source of
major foodborne disease outbreaks [7].
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Greater life expectancy and increasing
numbers of immunocompromised people
mean a larger vulnerable population for
whom unsafe food is often an even more
serious threat [8,9].

Emerging priorities

In the last two decades, new pathogens
have been recognized as being transmitted
through food, these are either newly de-
scribed pathogens or newly associated
with foodborne transmission; they include
Salmonella enteridis, Campylobacter,
verocytotoxin-producing Escherichia coli
(VTEC), Listeria monocytogens, Norovi-
ruses, Vibrio cholerae O1, V. para-
haemolyticus, V. vulnificus, Yersinia
enterocolitica, Cyclospora and prions.
Most of these pathogens have an animal
reservoir but they do not often cause illness
in the infected animal (chickens and S. en-
teritidis, cattle and E. coli O157:H7, oys-
ters and V. vulnificus and Norwalk viruses
and Listeria monocytogenes) [10–12].

New conditions facilitating the
emergence of pathogens

A number of factors can explain the emer-
gence of new foodborne pathogens as well
as the re-emergence of older, well known
pathogens over the last 2 decades.

New animal feeding practices
Even before the exact cause of bovine
spongiform encephalopathy (BSE) was
known, the actual driving force of the epi-
demic was identified, namely cattle feeding
practices. The establishment of BSE in its
new bovine host and subsequent epidemic
spread has been clearly linked to the use of
meat and bone meal from cattle and other
ruminants in the preparation of cattle feed
[5,8].

Changes in animal husbandry
Modern intensive animal husbandry prac-
tices, introduced to maximize production,
seem to have led to the emergence and in-
creased prevalence of Salmonella serovars
and/or Camplyobacter in domestice ani-
mals, such as poultry, cattle, sheep and
swine [5,13,14].

Increase in international trade
International trade has three main conse-
quences: i) the rapid transfer of microor-
ganisms from one country to another, ii)
the time between processing and consump-
tion of food is increasing, leading to in-
creased opportunity for contamination and
time/temperature abuse of the products and
hence the risk of foodborne illness, and iii)
people are more likely to be exposed to a
higher number of different strains/types of
foodborne pathogens [5].

Changes in the agronomic process
The use of untreated sewage for irrigation
and increased use of manure rather than
chemical fertilizers contributes to the in-
creased risk associated with the consump-
tion of fresh fruits and vegetables.
Countries where an important increase in
consumption of such products has oc-
curred in recent years have experienced
increases in outbreaks of E. Coli and Cy-
clospora infection [15–19].

Changes in food technology
Advances in food technology on a global
scale have enabled the food industry to
supply a greater variety of foods, especially
ready-to-eat foods. The increased use of
refrigeration to prolong the shelf-life of
food has contributed to the emergence of
Listeria monocytogenes; this bacterium is
adapted to survive at freezing temperature
[5,20].
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Increase in travel
Seven hundred and sixty million interna-
tional arrivals were recorded worldwide in
2004 and this number is expected to in-
crease to 937 million by 2010 [21]. Global-
ization of foodborne diseases results from
such increased travel. Thus, a person can
be exposed to a foodborne illness in one
country and expose others to the infection
in a location thousands of kilometres from
the original source of infection. Depending
on their destination, travellers are estimated
to run a 20% to 50% risk of contracting
foodborne diseases [22]. For example,
90% of salmonellosis in Sweden, 71% of
typhoid fever cases in France and 61% of
cholera cases in the United States of Amer-
ica have been attributed to international
travel [5,23].

Changes in lifestyle and consumer
demands
Fifty years ago there were far fewer res-
taurants, and salad bars were virtually non-
existent. Today, however, both abound and
eating out is commonplace. As a result, an
increasing number of outbreaks of food-
borne infection are associated with foods
prepared outside the home. Hitherto unrec-
ognized microbial hazards have emerged
because of changes in food consumption,
such the increasing consumption of fresh
fruits and vegetables in a number of coun-
tries in the Region. In addition, the recent
interest of consumers in foreign cooking
can be an unexpected source of foodborne
disease [24].

Increase in susceptible populations
In many developing and industrialized
countries, as a result of advances in medi-
cal care, the absolute number of elderly
people is rapidly increasing as are the num-
ber of immunocompromised people. These
people have a greater susceptibility to food-
borne diseases [25–30].

Conclusion

In the absence of strong consumer protec-
tion bodies, consumer groups and in-
formed citizens aware of food safety and
their right to safe food, it remains a signifi-
cant challenge for many countries in the
Eastern Mediterranean Region to respond
in the most appropriate way to the needs of
their people for safe and healthy food.

The high costs of complying with Co-
dex Alimentarius and other standards rec-
ognized by the World Trade Organization,
such as the Sanitary and Phytosanitary
Agreement and Technical Barriers to
Trade, continue to create obstacles to mar-
ket expansion of Member States (Table 1).
Countries have sometimes been able to
comply but often the available technical and
financial resources have been inadequate.
Unless countries allocate sufficient funds
for food safety activities, they will be un-
able to control foodborne diseases and will
have difficulty in international trade and
tourism.

Today food safety is one of WHO’s top
11 priorities and WHO Member States have
adopted a strongly worded resolution that
recognizes food safety as an essential pub-
lic health function [6]. The regional action
plan for the Eastern Mediterranean to ad-
dress food safety in the 21st century  was
adopted in resolution EM/RC 46/R.6 at the
46th Regional Committee. The integration
of research data, food control monitoring,
epidemiological investigations and disease
surveillance in a renewed effort to manage
and lower foodborne risk is urgently need-
ed. The development of an interdisciplinary
approach with direct interaction between
monitoring, surveillance and risk analysis
systems could be a potential basis for im-
proved foodborne disease prevention. Such
prevention efforts naturally have to inte-
grate the entire food production chain,
from farm to fork, recognizing that the
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Table 1 Membership in the World Trade Organization and international standard setting bodies
of member countries of the WHO Eastern Mediterranean Region (EMR)

EMR country Membership of
World Trade Codex World International

Organizationa Alimentariusb Organization for Plant Protection
Animal Healthc Conventiond

Afghanistan Request submittede – √ –

Bahrain √ √ √ √
Djibouti √ – √ –

Egypt √ √ √ √

Islamic Republic
of Irane Request submittede √ √ √

Iraqe Request submittede √ √ √

Jordan √ √ √ √

Kuwait √ √ √ –

Lebanon Appliedf √ √ √
Libyan Arab

Jamahiriyae Request submittede √ √ √

Morocco √ √ √ √
Oman √ √ √ √

Pakistan √ √ √ √

Qatar √ √ √ –

Saudi Arabia Appliedf √ √ √
Somalia – – √ –

Sudan Appliedf √ √ √

Syrian Arab Republic Request submittede √ √ –

Tunisia √ √ √ √

United Arab Emirates √ √ √ √

Yemen Appliedf √ √ √

Total members 11 18 21 15

aSource: World Trade Organization: www.wto.org (accessed 13 June 2005).
bSource: Codex Alimentarius: http://www.codexalimentarius.net/web/members_area.jsp?lang=EN (accessed
13 June 2005).
cSource: World Organization for Animal Health:  http://www.oie.int/eng/OIE/PM/en_PM.htm (accessed 13
June 2005).
dSource: International Plant Protection Convention: https://www.ippc.int/IPP/En/default.jsp (accessed 13
June 2005).
eRequested accession but working parties on application have not yet met.
fIn the process of negotiation to become members of the World Trade Association.
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critical point for efficient prevention might
be at the farm for some problems or at the
retail level for others. Most food safety
systems currently in place around the
world have not been designed according to
this important principle. Such lack of co-
herence and consistency has in some cases
undermined the efficiency of food safety
systems.

There are numerous pressing challeng-
es in the area of food safety and now is the
time for change. The recognition of the
problems has spurred a new wave of solu-

tions. However, these solutions will not be
realized without active support from all
parts of the food production and consump-
tion chain. There is an urgent need for
more systematic and aggressive steps to be
taken to significantly reduce the risk of mi-
crobiological and chemical foodborne dis-
eases. This need must not be ignored.
Tackling the issues of food safety is with-
out doubt one of the major challenges for
the 21st century with regard to the protec-
tion of human health.
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ABSTRACT Maternal anaemia is a common problem in pregnancy, particularly in developing countries. We
investigated the relationship between maternal anaemia and perinatal outcome in a cohort of 629 pregnant
women from October 2001 to 2002. Of these, 313 were anaemic (haemoglobin < 11 g/L). Perinatal outcomes
included preterm delivery, low birth weight, intrauterine growth retardation, perinatal death, low Apgar scores
and intrauterine fetal death. Univariate and multivariate analyses were performed. The risk of preterm
delivery and low birth weight among the anaemic women was 4 and 1.9 times more respectively than the
non-anaemic women. The neonates of anaemic women also had 1.8 times increased risk having low Apgar
scores at 1 minute and there was a 3.7 greater risk of intrauterine fetal death among the anaemic women
than the non-anaemic women.

L’anémie maternelle et son impact sur l’issue périnatale dans un hôpital de soins tertiaires au
Pakistan
RÉSUMÉ L’anémie maternelle est un problème courant durant la grossesse, notamment dans les pays en
développement. Nous avons examiné la relation entre l’anémie maternelle et l’issue périnatale dans une
cohorte de 629 femmes enceintes, d’octobre 2001 à 2002. Parmi celles-ci, 313 étaient anémiques (hémoglo-
bine < 11 g/L). Les issues périnatales comprenaient la naissance prématurée, le faible poids de naissance,
le retard de croissance intra-utérine, le décès périnatal, le faible score d’Apgar et le décès in utero du fœtus.
On a procédé à une analyse univariée et multivariée. Le risque de prématurité et d’insuffisance pondérale à
la naissance est respectivement 4 fois et 1,9 fois plus élevé chez les femmes anémiques que chez les
femmes non anémiques. Les nouveau-nés des femmes anémiques avaient en outre un risque 1,8 fois
supérieur d’avoir un faible score d’Apgar à 1 minute et il y avait un risque de décès in utero du foetus 3,7 fois
plus élevé chez les femmes anémiques que chez les femmes non anémiques.
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Methods

In this cohort study, the association of mul-
tiple effects of anaemia on perinatal out-
come were studied among the pregnant
women attending the Obstetrics Depart-
ment of the Aga Khan University Hospital
from October 2001 to October 2002.

A total number of 2975 women were
delivered during the study year. From
these, we included all the women who ful-
filled the following inclusion criteria:
• attended the outpatient clinic before 16

weeks of gestation
• age 16 years and above
• singleton pregnancy
• had complete medical records of the

pregnancy.
Women with a past history of preterm

delivery, obstetric complications or medical
illnesses, except anaemia, were excluded.

Exposure (anaemia) was defined as
haemoglobin level of < 11 g/dL in labour
and on 2 previous occasions in the current
pregnancy. Women were interviewed in the
local language (Urdu) on the second day of
delivery and the data from the interview
and medical records were recorded on a
pre-designed questionnaire. During antena-
tal care, height and weight were recorded
at each antenatal visit and haemoglobin lev-
el was measured at the first antenatal visit,
at 28 to 32 weeks, at 33 to 37 weeks and in
labour. Women who had haemoglobin < 11
g/dL were given oral iron; those with hae-
moglobin < 7 g/dL in the third trimester
were given either blood transfusion or in-
travenous iron therapy. Information re-
garding gestational age at delivery, perinatal
outcome (live birth, stillbirth, intrauterine
death), intrauterine growth retardation
(IUGR) and the type of IUGR were noted

Introduction

It has long been recognized that anaemia is
a major public health problem especially
among poorer segments of the population
in developing countries such as India, Paki-
stan and Bangladesh [1]. Anaemia is one of
the most prevalent nutritional deficiency
problems afflicting pregnant women [2],
defined by the World Health Organization
as haemoglobin levels of ≤ 11 g/dL [33].
Maternal anaemia in pregnancy is com-
monly considered a risk factor for poor
pregnancy outcome and can result in com-
plications that threaten the life of both
mother and fetus [4]. However, the extent
to which maternal anaemia affects maternal
and neonatal health is still uncertain. Some
studies have demonstrated a strong associ-
ation between low haemoglobin before de-
livery and adverse outcomes [5] while
others have not found a significant associa-
tion [6].

The prevalence of anaemia in pregnan-
cy varies considerably because of differ-
ences in, for example, socioeconomic
conditions, lifestyles and health-seeking be-
haviours across different cultures. Prior re-
search in Pakistan has documented iron
deficiency as the leading cause of anaemia
in pregnancy [6]. The effects of anaemia
on pregnancy outcome in Pakistan have not
been evaluated systematically in random-
ized, prospective intervention trials that in-
clude a sufficient number of iron-deficient
women, while controlling for possible
confounding factors. Nonetheless, the pat-
tern of anaemia in Pakistan and other Asian
countries indicates that it is an area of pub-
lic health that needs attention.

Thus the aim of this study was to inves-
tigate the relationship between maternal
anaemia and perinatal outcome in Pakistan.
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from the medical records. Weight of the
neonate and Apgar score at 1 and 5 minutes
were also recorded.

One month after delivery, the same in-
terviewer (a medical student) conducted a
repeat interview with the mother and re-
viewed the medical records of the neonate.
Health status of the neonate, and perinatal
mortality and its cause were documented.

The data were analysed with SPSS, ver-
sion 7.5. Frequencies were determined;
Levene’s test was applied to measure
equality of variances and the t-test used to
compare means. Univariate analysis was
performed and also multivariate analysis
was undertaken to control for confounding
factors using multiple logistic regression
for dependent variables.

Results are expressed as means, stan-
dard deviations (SD), adjusted relative risk
and 95% confidence intervals (95% CI).

Results

A total of 629 women fulfilled the inclusion
criteria, 313 in the anaemic group and 316
were in the non-anaemic group. The study
was explained to the women and they all
agreed to participate. Only 22 women were
lost to follow-up after the first interview.

Table 1 shows the demographic and so-
cioeconomic characteristics of the 2
groups. The mean age of the anaemic
women was 26.85 (SD = 4.77) years as
compared with 27.08 (SD = 4.65) years in
the non-anaemic group. Most of the wom-
en in both groups were Muslims, urban
dwellers and spoke the national language
Urdu. There were no statistically signifi-
cant differences between the groups in
terms of educational level (most up to
Grade 10; 15–16 years of age), employ-
ment status (most were housewives), fam-

ily structure (most lived in extended fami-
lies) and monthly income (most had <
300 000 Pakistani rupees). Thus the 2
groups were well matched.

Table 2 shows the univariate analysis of
perinatal outcome variables in the two
groups. Risk of preterm delivery (< 37
weeks) was 4 times greater among the
anaemic women with a statistically signifi-
cant association (95% CI: 2.5–6.3).There
was a 2.2 times and 1.9 times increased
risk of low birth weight (LBW) (95% CI:
1.3–3.7) and IUGR (95% CI: 1.1–3.3) re-
spectively in the anaemic women. The risk

Table 1 Demographic and socioeconomic
characteristics of the anaemic and non-
anaemic women

Variable Anaemic Non-anaemic
(n = 313) (n = 316)
No. % No. %

Age (years)
mean (SD) 26.85 (4.77) 27.08 (4.65)

Maternal education
Up to grade 10
(15–16 years of age) 264 84.3 288 91.1
Above grade 10 49 15.7 28 8.9

Employment status
Employed outside
the home 265 84.7 263 83.2
Housewife 48 15.3 53 16.8

Family structure
Extended 202 64.5 184 58.2
Nuclear 111 35.5 132 41.8

Monthly income
(Pakistani rupees)a

< 20 000 114 36.4 118 37.3
20 000–30 000 99 31.6 117 37.0
30 000–50 000 82 26.2 70 22.2
> 50 000 18 5.8 11 3.5

aUS$ 1 = 58 Pakistani rupees.
SD = standard deviation.
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of perinatal mortality was 3.2 times greater
among the anaemic women but this was
not statistically significant (95% CI: 0.7–
14.6). The risk of an Apgar score ≤ 5 at 1
minute and ≤ 7 at 5 minutes in the anaemic
women was 2.1 (95% CI: 1.2–3.7) and 1.7
(95% CI: 1.0–3.1) respectively greater that
the non-anaemic women. The anaemic
women were also at a 2.5 times increased
risk of intrauterine fetal death compared
with the non-anaemic group but this was
not statistically significant (95% CI: 0.7–
13.0).

Table 3 shows the multivariate analysis
of the sample. The anaemic group was at a
4 times increased risk of having preterm
delivery (95% CI: 2.5–6.3). The risk of
LBW in the anaemic group was 1.9 times
higher (95% CI: 1.0–3.4) than the non-
anaemic group. As regards perinatal out-
come, the anaemic group had a 1.8 times
higher risk of giving birth to a baby with an
Apgar score ≤ 5 at 1 minute (95% CI: 1.2–
3.7).The risk of intrauterine death was 3.7
times greater in the anaemic women (95%
CI: 0.86–14.6).

Table 2 Univariate analysis of perinatal outcome among the
anaemic and non-anaemic women

Variable Anaemic Non-anaemic Adjusted 95% CI
(n = 313) (n = 316) relative risk

Premature birth
Yes 79 20 4.0 2.5–6.3
No 234 296 1.0

Low birth weight
Yes 42 19 2.2 1.3–3.7
No 271 297 1.0

IUGR
Yes 41 18 1.9 1.1–3.3
No 272 298 1.0

Perinatal mortality
Yes 6 2 3.2   0.7–14.6
No 307 314 1.0

Low Apgar at 1 min
Yes 32 16 2.1 1.2–3.7
No 281 300 1.0

Low Apgar at 5 min
Yes 27 17 1.7 1.0–3.1
No 286 299 1.0

Intrauterine fetal
death

Yes 5 2 2.5   0.7–13.0
No 308 314 1.0

CI = confidence interval.
IUGR = intrauterine growth retardation.
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Discussion

Anaemia is a common problem in pregnant
women in developing countries. The preg-
nancy outcomes show a variation depend-
ing upon the type of anaemia. Studies have
demonstrated differences in outcomes in
iron deficiency as compared to physiologi-
cal anaemia of pregnancy [7]. In popula-
tions where the rate of anaemia is low
among non-pregnant women, the primary
cause of anaemia during pregnancy is likely
to be plasma volume expansion, and this
type of anaemia is not associated with neg-
ative birth outcomes [8]. Maternal haemo-
globin values during pregnancy are
associated with LBW and preterm birth in a
U-shaped relationship with high rates of
LBW at low and high concentrations of
maternal haemoglobin. However, some of
this association may result from using
“lowest haemoglobin” rather than a haemo-
globin value controlled for the stage of
pregnancy.

A similar U-shaped association is likely
to be found between maternal haemoglobin
and perinatal mortality, but the data to es-
tablish this association are insufficient [9].
As it is estimated that about 7.3 million peri-
natal deaths occur annually in the world,
mostly in developing countries [10], one
could assume many of these deaths could
be prevented by correcting maternal
anaemia.

Prematurity and birth anoxia are the
main causes of perinatal deaths in Pakistan.
This is in great part because of poor resus-
citation facilities and neonatal care in the
country, putting premature babies at great-
er risk of perinatal death. In our study sam-
ple, although prematurity was the leading
cause of perinatal death, it was lower than
the perinatal mortality in other hospitals of
Pakistan [11,12] probably due to the better
resuscitation and neonatal care facilities in
our hospital.

Severe anaemia(< 8 g/dL) has been re-
ported to be associated with birth weight
values that are 200–400 g lower than in
women with higher (> 10 g/dL) haemoglo-
bin values, but in that study other factors
that might also have contributed to both
LBW and the severity of anaemia were not
excluded [13].

Maternal infections during pregnancy
are a well-known risk factor for preterm
labour and the examination of amniotic flu-
id or placental membranes has shown the
presence of bacteria or inflammatory cy-
tokines [14]. The relationship between
anaemia and infections may be due to ad-
verse effects of anaemia on immune func-
tion as a result of alterations in the
proliferation of T and B lymphocytes thus
reducing the killing activity of phagocytes
and neutrophils, and lowering the bacteri-
cidal and natural killer cell activity [15].
Lymphocyte stimulation indices have also

Table 3 Multivariate analysis of perinatal
outcomes among anaemic and non-anaemic
groups

Variable Adjusted 95%CI
relative risk

Premature birth
Yes 4.0 2.5–6.3
No 1.0

Low birth weight
Yes 1.9 1.0–3.4
No 1.0

Low Apgar at 1 min
Yes 1.8 1.2–3.7
No 1.0

Intrauterine fetal death
Yes 3.7 0.86–14.6
No 1.0

CI = confidence interval.
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been found to be lower in anaemic women
[16].

Research has been conducted to under-
stand how anaemia may predispose to pre-
term labour either directly or indirectly due
to increased risk of infection. The direct
effect is related to increased synthesis of
corticotrophin-releasing hormone (CRH)
as a result of tissue hypoxia [17]. These
raised levels can induce maternal and fetal
stress [18], and thus produce a risk factor
for preterm labour, pregnancy-induced hy-
pertension and premature rupture of the
membranes. CRH also increases fetal corti-
sol production, which may inhibit longitu-
dinal growth of the fetus [19]. An
alternative mechanism could be that iron
deficiency increases oxidative damage to
erythrocytes in the feto–placental unit,
which can stimulate the production of
CRH. These abnormalities in the regulation
of CRH and the production of inflammato-
ry cytokines inhibit the activity of natural
killer cells both in vivo and in vitro.

Our results show the association of ma-
ternal anaemia in pregnancy with increased
risk of delivery of premature and LBW ba-
bies, intrauterine death and low Apgar
score at 1 minute. Neonates of anaemic
women were also found to be at increased
risk of perinatal mortality. These deaths
were commonly found to be due to prema-
turity and sepsis. Since our study was con-
ducted in a tertiary care hospital and the
majority of women in Pakistan deliver at
home, it is expected that the burden of
anaemia and its effect on pregnancy out-
come is much greater outside the hospital
setting.

Anaemia is one of the main nutritional
deficiency disorders affecting a large pro-
portion of the population, not only in devel-

oping but also in industrialized countries. In
the developing countries, poverty, gender
bias and lack of education about the impor-
tance of a balanced and iron-rich diet con-
tribute to anaemia. The high prevalence of
iron and other micronutrient deficiencies
among women before and during pregnan-
cy in developing countries is of concern
and maternal anaemia is still a cause of con-
siderable perinatal mortality and morbidity
[20]. The improvement in the industrialized
world is due largely to more effective diag-
nosis and treatment of anaemia. Although
bringing about a change and introducing in-
terventions at an early age in women re-
main a challenge in developing countries,
efforts must be made to address the prob-
lem through strategies such as fortification
and periodic supplementation and counsel-
ling of women of the risks of anaemia in
pregnancy [20]. This may help to reduce
the manifestation of iron deficiency, im-
prove public health and thus reduce mater-
nal and neonatal morbidity and mortality.

Additional studies on pregnant women
are needed in which appropriate measures
of immune function are evaluated in re-
sponse to iron supplementation. Further-
more, little is known concerning the effects
of maternal iron status during pregnancy
on subsequent health and development of
the infant and on the quality of life of the
mother. These areas warrant detailed re-
search. Finally, other nutritional deficien-
cies have also been proposed to have an
impact on maternal and fetal outcome, e.g.
niacin and zinc deficiency. These need to
be studied in detail so that when further re-
search is being done on iron deficiency
anaemia, the effect of such confounders
can be ameliorated.
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Iron status of babies born to iron-
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ABSTRACT We investigated the relation between maternal anaemia and neonatal iron status in  97 mothers and
their babies. Haemoglobin (Hb), serum iron, total iron binding capacity and serum ferritin were determined.
Mothers were divided into 3 groups: iron-deficient anaemic (22.7%), non-anaemic iron-deficient (27.8%) and
non-anaemic non-iron-deficient (49.5%). There was no significant difference in the mean ages of the 3 groups
but there were significant differences in relation to parity, Hb and serum ferritin levels. There was no significant
difference in the mean value of serum iron or total iron binding capacity among the neonates of the 3 groups.
Babies of iron-deficient anaemic mothers had significantly lower levels of serum ferritin (115.3 ng/mL) than non-
anaemic, non-iron-deficient mothers (204.8 ng/mL) but not compared with the non-anaemic iron-deficient
group. Maternal iron deficiency may affect iron status in their babies and predispose them to iron deficiency.

Le bilan en fer des enfants nés de mères anémiques ayant une carence martiale dans un hôpital
iranien
RÉSUMÉ Afin d’examiner la relation entre l’anémie maternelle et le bilan en fer des nouveau-nés, nous avons
effectué une étude de 97 mères et des bébés. L’hémoglobine, le fer sérique, la capacité totale de fixation du fer
et la ferritine sérique ont été mesurés. Les mères ont été réparties en trois groupes : mères anémiques ayant
une carence martiale (22,7 %), mères non anémiques ayant une carence martiale (27,8 %) et mères non
anémiques n’ayant pas de carence martiale (49,5 %). Il n’y avait pas de différence significative dans l’âge
moyen des trois groupes de mères mais il y en avait pour la parité, le taux d’hémoglobine et celui de ferritine
sérique. Il n’y avait pas de différence significative dans la valeur moyenne du fer sérique ou la capacité totale de
fixation du fer chez les nouveau-nés des trois groupes. Les bébés des mères anémiques ayant une carence
martiale avaient un taux de ferritine sérique significativement plus faible (115,3 ng/mL) par rapport aux bébés
des mères non anémiques n’ayant pas de carence martiale (204,8          ng/mL) mais non par rapport à ceux
des mères non anémiques ayant une carence martiale. La carence martiale chez la mère peut affecter le bilan
en fer de son bébé et prédisposer l’enfant à la carence martiale.
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Introduction

Iron-deficiency anaemia is the most com-
mon type of anaemia among pregnant
women, especially in developing countries
[1–4]. The risk of iron deficiency is partic-
ularly high in women with high parity and
short intervals between pregnancies [5].

Iron transfer from mother to fetus oc-
curs against the concentration gradient.
Maternal iron is the only source of fetal
iron; it is logical, therefore, that maternal
iron status will affect the iron status of the
neonate.

Several studies have been done to inves-
tigate the relationship between maternal and
neonatal iron status. Based on the results,
no significant relationship exists [6]. On the
other hand, severe maternal iron deficiency
has been shown to adversely affect neona-
tal iron status, and subsequently growth
and development [7].

Iron-deficiency anaemia is a common
problem in the Islamic Republic of Iran.
Health care centres recommend regular
iron supplementation during pregnancy, but
this advice is often ignored. Because there
are doubts regarding the relationship be-
tween maternal and neonatal iron status and
the lack of data regarding maternal iron sta-
tus in Jahrom, this study was carried out to
evaluate overall prevalence of iron deficien-
cy in pregnant women without medical
problems, regardless of their iron supple-
mentation and nutrition status, and to eval-
uate the effects on neonatal iron status.

Methods

We carried out a cross-sectional study be-
tween April and September 2003 in Mot-
tahary Hospital (a referral hospital serving
all pregnant women referred from clinics,
health care centres and medical practices)
of Jahrom School of Medical Sciences in

Jahrom, in the southern part of the Islamic
Republic of Iran. Ninety-seven pregnant
women aged 17–38 years were included in
the study. None of the women refused to
participate. All the participants had been ad-
mitted to the labour ward after 37 weeks
gestation. Exclusion criteria were having a
chronic medical condition, bleeding during
pregnancy, premature labour pain, high-
risk pregnancy (e.g. history of repeated
abortion, history of trauma and severe in-
fection during pregnancy, severe hypere-
mesis, pre-eclampsia) and previous history
of haemoglobinopathy.

Blood samples were obtained from
mothers before delivery and cord blood
was taken immediately after clamping and
before delivery of the placenta. EDTA tubes
were used for blood samples for haemoglo-
bin and red blood cell indexes. For total
iron binding capacity and serum iron mea-
surement, tubes were washed with acid
chloride and distilled water. Then serum
was separated by centrifugation. Serum
iron was measured using a spectrophotom-
eter (Spectronic 20D, Milton Roy, Ostend,
Belgium) according to the method of Hork
and Sanderm [8]. We measured total iron
binding capacity by the iron exchange resin
method (Stat-Fax 2100, Awareness Tech-
nology, Palm City, Florida) and serum fer-
ritin by an enzyme-linked immunosorbent
assay. Serum ferritin was standardized ac-
cording to the international standards in-
cluded with the kit.

Age, parity, residence, iron supplemen-
tation and duration of prenatal care were
recorded for each mother. Weight, length
and head circumference of neonates were
also recorded. We did not record informa-
tion about the mother’s weight gain during
pregnancy.

The mothers were divided into 3 groups
based on the pre-delivery haemoglobin
(< 11 g/dL) and serum ferritin (< 12
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ng/mL) levels: iron-deficient anaemic
mothers, non-anaemic iron-deficient moth-
ers, and non-anaemic non-iron-deficient
mothers (normal group). Neonatal anaemia
was defined based on cord haemoglobin
level < 14 g/dL [9].

Statistical analysis was carried out us-
ing SSPS, version 11.5. The mean and stan-
dard deviation were calculated for each
group. Duncan’s and Scheffe’s tests were
applied and P < 0.05 was considered sig-
nificant.

Results

Of the 97 mothers in the study, 51.5%
were from urban areas and 48.5 % from
rural areas. Age range was 17–38 years
(mean 25.1 years). More than 92% had re-
ceived routine iron supplementation from
the antenatal clinic during their pregnancy.
Parity ranged from 1 to 8 (mean 2.0). Table
1 gives overall data on the mothers and ne-
onates in the study group. All pregnancies
were singleton pregnancies.

On the basis of the serum ferritin and
haemoglobin levels, 48 (49.5%) mothers

were classified as non-anaemic non-iron-
deficient, 27 (27.8%) were non-anaemic
iron-deficient and 22 (22.7%) iron-
deficient anaemic.

There was no significant difference be-
tween the mean ages of the 3 groups of
mothers but there were significant differ-
ences in relation to parity, haemoglobin and
serum ferritin levels (Table 2). Babies of
iron-deficient anaemic mothers were heavi-
er (P = 0.006) and had greater head cir-
cumference than the 2 other groups (P
= 0.009). In addition, babies of iron-
deficient anaemic mothers had significantly
lower levels of serum ferritin, 115.3 ng/
mL, compared to the non-anaemic non-
iron-deficient group, 204.8 ng/mL (P
= 0.014), but comparing babies of iron-
deficient anaemic mothers with babies of
non-anaemic iron-deficient mothers, the
difference was not significant. Similarly,
there was no significant difference com-
paring babies of non-anaemic iron-deficient
mothers and babies of non-anaemic non-
iron-deficient mothers. There was no sig-
nificant difference in haemoglobin level

Table 1 Characteristic of mothers and neonates

Variable Mean (SD) Range

Mothers
Age (years) 25.1 (5.0) 17–38
Parity 2.0 (1.3) 1–8
Prenatal care (months) 4.8 (2.0)  0–8
Hb (g/dL) 13.9 (1.3)  10.1–17.2
Serum iron (µg/dL)                                  115.8 (53.5)    23–286
Serum ferritin (ng/mL)                               30.1 (32.8)     1–330
Total iron binding capacity (µg/dL)          487.7 (121.0)  213–780

Neonates
Head circumference (cm) 34.73 (1.3)  31–38
Weight (g)                                                3289 (444)  2400–4800
Height (cm) 50.04 (2.5)  44–56

SD = standard deviation.
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between the 3 groups of neonates (P
= 0.35).

We did not find any correlation between
serum iron, total iron binding capacity or
haemoglobin of mothers and haemoglobin
of the neonates.

Discussion

About half the pregnant women in our
study were iron deficient and 22.7% had
iron-deficiency anaemia. This prevalence is
high, and is at variance with reports from
India and Turkey [10–13]. In a study in
Istanbul and Izmit the prevalence of iron
deficiency in pregnant women was 52.3%
[10]. In 2 separate studies in South Africa
and Israel, prevalence of anaemia in preg-
nant women was 3.0% and 21.6% respec-
tively [11]. Shukla et al. studied 246
pregnant and non-pregnant women in 7 vil-

lages in India and showed prevalence of
anaemia to be between 25% and 68% [12].
Molina et al. studied 88 pregnant women of
lower and middle economic status and
found significantly lower ferritin and Hb
levels in the poorer group [13].

Multiparity was a factor in iron defi-
ciency in mothers but we found no rela-
tionship with age. It has been observed that
younger mothers, especially teenage moth-
ers, are prone to iron-deficiency anaemia
[14], but in our study mean age was similar
in the 3 groups of mothers.

For evaluation of the effect of maternal
iron deficiency on neonates, we considered
neonatal weight, height and head circum-
ference as growth indexes.

Scholl et al. showed that mothers with
iron-deficiency anaemia had a 3 times
greater risk of giving birth to infants with
low birth weight [15]. In contrast, in a

Table 2 Characteristics of 97 neonates and mothers in 3 groups
according to maternal iron deficiency and anaemia status

Characteristic Maternal group P-value
IDA NAID NC

(n = 22) (n = 27) (n = 48)

Neonates
Mean weight (g) 3517a 3211a 3254a 0.069
Mean height (cm) 50.1 50.2 50.1 0.009
Mean head circumference (cm) 35.6a 34.6a 34.5 0.009
Mean Hb (g/dL) 15.2 14.8 15.4 0.35
Mean serum ferritin (ng/mL) 115.3a 151.5 204.8a 0.014

Mothers
Mean age (years) 26.0 25.4 24.9 0.73
Mean parity 2.6a 2.2a 1.7a 0.032
Mean Hb (g/dL) 10.2a 13.2a 13.8 < 0.01
Mean serum iron (µg/dL) 103.7 104.2 122.9 0.27
Mean serum ferritin (ng/mL) 7.8a 10.4 46.6a 0.04

IDA = iron-deficient anaemic.
NAID = non-anaemic iron-deficient.
NC = non-iron-deficient non-anaemic.
Hb = haemoglobin.
aIndicates groups that differed significantly.
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study by Preziosi et al., no significant dif-
ference was found between birth weight
and maternal iron status; there was, how-
ever, a significant difference for mean birth
length [16]. The effect of iron deficiency in
mothers on fetal growth has been reported
to be especially striking in teenage mothers
[14].

Micronutrient consumption during
pregnancy has an appreciable effect on
neonatal growth and development; mothers
who received iron supplements have been
reported to have heavier babies [17]. Our
study showed a significant relationship be-
tween neonatal head circumference and
maternal iron status; however, the relation-
ship was borderline significant for neonatal
weight. The babies of iron-deficient
anaemic mothers had greater head circum-
ference (35.6 cm versus 34.5 cm; P
= 0.006) and were heavier (3517 g versus
3254 g; P = 0.069) than babies of non-
anaemic non-iron-deficient mothers.
Cogswell et al. showed that for mothers
with severe iron deficiency, using iron sup-
plements improved fetal growth, but ma-
ternal iron storage indexes may not change
[17]. The majority of the mothers in our
study had received iron supplementation,
so iron-deficient anaemic mothers were ac-
tually even more severely deficient because
they were taking iron supplements. This
iron may have had an effect on their fetus
and improved growth while having less ef-
fect on the maternal iron indexes. Another
explanation for this observation could be
that the greater amount of iron needed by
larger fetuses resulted in a greater level of
iron deficiency in their mothers.

Many studies, with differing results,
have been done on the relationship between
maternal and neonatal iron status [18–23].
Rios et al. did not report any significant dif-
ference in serum ferritin level in infants of

iron-depleted and non-depleted mothers
[24]. Kelly, MacDonald and McDougall ob-
served a significantly lower ferritin level in
cord serum when mothers were iron defi-
cient [25]. We found a significant correla-
tion between maternal and neonatal iron
status. Babies of iron-deficient anaemic
mothers had lower iron storage: ferritin
was 115.3 ng/mL compared to 204.8 ng/
mL in babies of non-anaemic, non-iron-
deficient mothers (P = 0.014).

Because of the poor outcome of preg-
nancy in iron-deficient anaemic mothers
and the resultant high cost burden on health
care services [26–28], and taking into con-
sideration the high prevalence of iron defi-
ciency in pregnant women in our area,
more emphasis is needed on the benefits of
regular iron supplementation during preg-
nancy and improving supervision of the
consumption of the supplements.

In 1993, the Institute of Medicine, Food
and Nutrition recommended that maternal
iron prescription must be based on iron sta-
tus evaluation, including serum iron, total
iron binding capacity, serum ferritin and
haemoglobin, and supplements would only
be prescribed to iron-deficient pregnant
women [29]. This approach is expensive
and not available in many health care cen-
tres. The best way to reduce iron deficien-
cy in pregnant women in our country
would be regular iron supplementation dur-
ing pregnancy and between pregnancies in
high parity women. We did, however, find
that even though, according to the data on
the questionnaires and clinical data from
antenatal care files, 92% of the mothers we
studied were being given iron supplements,
23% were anaemic and 29% were iron de-
ficient. It needs to be established whether
mothers prescribed iron supplements are
actually taking them, and if not, why not.
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ABSTRACT Expression and storage of breast milk is way to maintain breastfeeding when mother and infant
are separated, if the nutritional value can be conserved. Three expressed breast milk samples were collect-
ed from 61 healthy lactating mothers in Cairo, Egypt, for determination of total protein, fat, lactose and zinc
content, as well as vitamins C, A and E concentrations. One sample was analysed immediately without
storage, 1 after storage for 24 hours in a refrigerator (4 °C) and 1 after storage for 1 week in a home freezer
(–4 °C to –8 °C). Refrigeration and freezing of breast milk caused a statistically significant decline in levels of
vitamins C, A and E. Nevertheless, the values of all nutrients were still within the international reference
ranges for mature breast milk.

Le lait maternel extrait et conservé constitue-t-il une alternative pour la mère égyptienne qui
travaille ?
RÉSUMÉ L’extraction et la conservation du lait maternel constituent une manière de poursuivre l’allaitement
au sein lorsque la mère et l’enfant sont séparés, si la valeur nutritive peut être préservée. Trois échantillons
de lait maternel extrait ont été recueillis chez 61 mères allaitantes en bonne santé au Caire (Égypte) pour
déterminer la teneur en protéines totales, en graisses, en lactose et en zinc ainsi que les concentrations en
vitamines A, C et E. Un échantillon a été analysé immédiatement sans conservation, un autre a été analysé
après conservation pendant 24 heures au réfrigérateur (4 °C) et un troisième après conservation pendant
une semaine dans un congélateur familial (- 4 °C à - 8 °C). La réfrigération et la congélation du lait maternel
ont entraîné une réduction statistiquement significative de la concentration en vitamine A, C et E. Toutefois,
les valeurs de tous les nutriments étaient toujours comprises dans la fourchette de référence internationale
pour le lait maternel mûr.
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Introduction

Researchers, especially in recent years,
have documented diverse and compelling
advantages to infants, mothers, families
and society from breastfeeding. They es-
tablished that human milk is uniquely supe-
rior for infant feeding and is species
specific, in addition to its unique immuno-
logical, growth and developmental benefits.
They also suggested that benefits attribut-
able to breastfeeding may persist past in-
fancy [1].

When it is not possible to breastfeed an
infant in the postnatal period, expressed
breast milk, fresh or frozen, may provide
both nutritional and immunological bene-
fits, if its nutritional value can be con-
served. In such a way, it can be fed to
babies separated from the mother for 8
hours or more due to hospitalization or ma-
ternal employment [2,3].

The aim of this study in Egypt was to
investigate the effect of storage of breast
milk on some of its chemical constituents:
total protein, total fat, lactose, zinc and vi-
tamins C, A and E concentrations.

Methods

This study was carried out in Abu El-Reesh
hospital outpatient clinics and Qasr El-Aini
neonatal intensive care unit follow-up clinic
at Cairo University. Sample collection took
place from February to April 2003 at an av-
erage maximum outside temperature range
of 25–30 °C.

Sample
This study was carried out on 61 healthy
lactating mothers who had delivered by
vaginal delivery or caesarean section. Their
ages ranged between 17 and 40 years, their
parity between 1 and 9 and their babies’

ages between 2 weeks and 1 year. All moth-
ers were of low or intermediate socioeco-
nomic groups. Exclusion criteria included
the presence of any significant maternal
disease, malnutrition or the use of any med-
ication during lactation. Informed consent
was taken from all mothers participating in
the study.

Sample collection and
transportation
Each mother was instructed to wash her
hands carefully with soap and water before
collecting the milk sample and to express
some of her breast milk manually or by bi-
cycle horn pump into 3 labelled sterile hard
plastic containers (10 mL in each). The 3
containers were tightly closed immediately
after expression. The samples were trans-
ported in an ice chest to the laboratory
within 20–25 minutes.

One sample was analysed immediately
as the baseline control. The second sample
was stored in the first shelf of the refriger-
ator at 4–6 °C for 24 hours before analysis,
and the third sample was stored in the
freezer at –4 to –8 °C for 1 week before
analysis.

Biochemical methods of milk
analysis
Milk lactose level was determined using
phenol reagent and sulfuric acid [4,5]. De-
termination of lipids was performed by acid
hydrolysis, while proteins were determined
as nitrogen content of the milk sample, then
multiplied by a specific factor to obtain the
protein content [4,5].

Determination of zinc (trace element) in
milk was done by the atomic absorption
spectrophotometer technique [4,5]. Deter-
mination of fat-soluble vitamins A and E
was performed by high performance liquid
chromatographic separation [4,5].
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Data analysis
SPSS, version 9.0, was used to perform the
statistical analysis. The values of breast
milk nutrients at baseline were compared
with reference values [6] using Student t-
test. Paired t-test was used to compare be-
tween the means of baseline milk
composition and after 24 hours of milk
storage in the first shelf of the refrigerator,
and between the means of baseline milk
composition and after 1 week of freezing.
P values ≤ 0.05 were regarded as statisti-
cally significant.

Results

Table 1 shows the baseline values of breast
milk nutrients compared with the range of
international reference values. The mean
values of macronutrients, vitamins and zinc
studied in the women’s breast milk sam-
ples, as well as the minimum and maximum
values for the group, were within the inter-
national reference range.

Table 2 shows the effect of storage of
breast milk samples for 24 hours in the re-
frigerator (4–6 °C), where vitamins C and
A showed a statistically significant de-
crease (P < 0.05). Table 2 also shows the
effect of storage for 1 week in the freezer
(–4 to –8 °C), where vitamins C, A and E
showed a statistically significant decrease
(P < 0.05). Small reductions in the fat, pro-
tein and lactose content of breast milk were
measured after refrigeration for 24 hours
as well as after freezing for 1 week but
these were not statistically significant. All
values after storage were still within the in-
ternational reference ranges [6].

Discussion

In this study, baseline measurements
showed that the mean fat, protein and lac-
tose content and the mean vitamin C, A and
E and zinc concentrations in expressed
breast milk, as well as the overall ranges,
were within the international reference

Table 1 Baseline nutrient values for expressed breast milk of 61
mothers compared with the international reference range of
milk nutrient values

Nutrients Baseline Reference
Mean (SD) Range range [6]

Macronutrients (g/L)
Fat 35.98 (3.97) 30–49 13.4–82.9
Protein 10.55 (0.63) 9.6–12 7.3–20
Lactose 57.59 (7.29) 46–75  49–95

Vitamins (mg/L)
Vitamin C 47.30 (9.64) 32–72     0–112
Vitamin A 0.27 (0.00)   0.2–0.46 0.15–2.26
Vitamin E 1.39 (0.10) 1.23–1.53 1.0–4.8

Trace elements (mg/L)
Zinc                                  1.145 (0.145)  0.8–1.4 0.17–3.02

SD = standard deviation.
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ranges for nutrient concentrations of ma-
ture breast milk [6]. The wide variation in
the composition of mature breast milk (ob-
served in the wide ranges of the interna-
tional reference values as well as in our
results) can be attributed to several rea-
sons. Factors which are known to influ-
ence the concentrations of different mature
breast milk constituents in predictable
ways include stage of lactation, breastfeed-
ing routine, parity, maternal age, maternal
diet and other maternal characteristics, as
well as regional differences and in some sit-
uations, seasons of the year [7].

In our work, mature breast milk was
taken from nursing mothers, whose in-
fant’s age ranged from 15 days up to 360
days. Other studies showed that mature
breast milk composition also changes dur-
ing the course of lactation, although not as
markedly as in the early weeks. Many im-
portant ingredients of breast milk, such as
lactose, zinc, sodium and lysozyme, show
a gradual decrease in concentration of

about 10%–30% during the first year of
lactation [8]. Moreover, mature breast milk
may vary during the day and from the be-
ginning to the end of a feeding session.
This is most pronounced for fat and fat-
soluble components, such as vitamin A, E
and zinc [9]. Moreover, Wagner document-
ed that breast milk at the start of feeding
(fore milk) has a lower fat content, and as
the infant continues to breastfeed over the
next several minutes, the fat content in-
creases (hind milk), which is thought to fa-
cilitate satiety in the infant [10]. He also
reported that diurnal variations in breast
milk exist, which reflect maternal diet and
daily hormonal fluctuations. These varia-
tions can be seen in most of the constitu-
ents in breast milk, mainly fat and proteins.

The parity of the lactating mothers in
our work varied from 1 to 9, and their ages
varied from 17 to 43 years. Maternal parity
and maternal age could be others explana-
tions for the wide variations in mature
breast milk composition, as shown by

Table 2 Mean nutrient values for expressed breast milk at baseline and after 24 hours
storage in a refrigerator (4–6 °°°°°C) and after 1 week storage in a freezer (–4 to 8 °°°°°C)

Nutrients Baseline Refrigerator storage Freezer storage
(24 hours) (1 week)

Mean (SD) Mean (SD) % Mean (SD) %
decrease decrease

Macronutrients (g/L)
Fat 35.98 (3.97) 35.84 (3.97) 0.4 35.55 (4.04) 1.2
Protein 10.55 (0.63) 10.12 (0.82)         4.1            9.4 (0.80) 10.9
Lactose 57.59 (7.29) 57.55 (7.28) 0.1 57.30 (7.43) 0.5

Vitamins (mg/L)
Vitamin C 47.30 (9.64)           30.24 (13.74) 36.1*         20.39 (10.99) 56.9*
Vitamin A 0.27 (0.00)             0.20 (0.00) 25.9* 0.14 (0.00) 48.1*
Vitamin E 1.39 (0.10)             1.30 (0.11) 6.5 0.99 (0.00) 28.8*

Trace elements (mg/L)
Zinc                                  1.145 (0.145)        1.143 (0.143) 0.2            1.134 (0.150) 0.96

*P < 0.05.
SD = standard deviation.
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many studies [8,11]. It was noticed that
African young primiparous mothers have
higher concentration of several breast milk
constituents, especially fat, protein and
immunoproteins, whereas older mothers of
very high parity (9 or more) tend to pro-
duce milk with reduced quality [11].

Even if all these various influences were
taken into consideration, breast milk vol-
ume and composition would still vary con-
siderably from one mother to another in the
same population. Generally, between-
mother differences in milk volume and
composition are maintained throughout lac-
tation and are usually not related to each
other [8,11].

Our study revealed a small, statistically
non-significant decline in the fat content of
breast milk after refrigeration at 4–6 °C for
24 hours as well as after freezing at –4 to
–8 °C for 1 week. This decline was by
0.4% and 1.19% respectively. Our results
tend to agree with Pardou et al. [12], who
observed a non-significant decrease in total
lipid content after refrigeration at 4–6 °C as
well as after freezing at –20 °C for 8 days,
which could be due to lipolysis occurring
during storage. They reported that this de-
crease did not exceed 2.0%–6.7% from the
initial values of fat in breast milk samples,
which was not very important from the
nutritional point of view.

Similarly, Silprasert et al. reported that
the fat content of human milk (the creama-
tocrit) tended to remain stable when the
milk was refrigerated at 4 °C for up to 14
days [13]. Moreover, our results match
with those of Friend et al., who initiated a
study to evaluate the effects of freezer
storage at –25°C on lipid components of
mature human milk [14]. They reported
that quick freezing and frozen storage tend-
ed to increase lipase activity, although these
increases were not significant. Similarly,
the lipid content, fatty acid levels and the

relative percentage of each fatty acid were
not significantly different in the frozen milk
samples as compared with their levels be-
fore storage.

Our study revealed a statistically non-
significant decrease in protein content of
breast milk, after refrigeration for 24 hours
as well as after freezing for 1 week. This
decline was by 4.1% and 10.9% respec-
tively. Our results tend to disagree with
Garza et al., who found that there was a
significant effect of storage temperature
(4 °C) on the protein nitrogen concentra-
tion, especially when the duration of stor-
age was prolonged for 48 hours [15]. The
difference in the results could be attributed
to their longer duration of storage.

Moreover, this study revealed a very
small, non-significant decline in lactose
content of breast milk after refrigeration
for 24 hours or after 1 week of freezing
(decreased by 0.07% and 0.5% respective-
ly). Our results match with those of Pardou
et al., which showed that there was no sig-
nificant decline over time (up to 8 days) in
lactose content of refrigerated milk sam-
ples at 0–4 °C or after freezing at –20 °C
[12]. They explained that this could be re-
lated to the absence of lactose-fermenting
bacteria in the carefully collected breast
milk samples.

In our study, there was a statistically
significant decline in the studied vitamins
(C and A) in breast milk after refrigeration
for 24 hours and in vitamins C, A and E
after freezing for 1 week. This decline was
36% and 56.9% respectively for vitamin C,
25.9% and 48.1% for vitamin A and 28.8%
for vitamin E (after freezing). Our results
regarding vitamin C are in agreement with
Garza et al. [15]. In their study, human
milk samples were stored at 4 °C and were
analysed after 4, 24 and 48 hours storage.
The researchers discovered a significant
effect of storage duration and temperature
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on vitamin C concentrations. They report-
ed that refrigeration at 4 °C resulted in a
significant decline in vitamin C content in
milk and that this decline was exaggerated
with prolonged duration. However, they re-
vealed that milk refrigeration at 4 °C for 24
hours maintained vitamin C levels at 60%
of values observed before refrigeration.
Moreover, our results also agree with Buss
et al., who found that after 24 hours refrig-
eration at 4–6 °C, mean vitamin C concen-
tration decreased to 65% of the pre-storage
values [16]. However, the range of vitamin
C losses varied widely, from 6%–76%.
They reported that initially 91% of total vi-
tamin C was in the ascorbic acid form. Af-
ter storage the proportion of ascorbic acid
decreased, but this also varied widely for
different milk samples. Buss et al. have also
studied the effect of storage of expressed
breast milk for 1 week, 1 month and 2
months in a freezer (–16 °C) on total vita-
min C concentration [16]. They found that
after 1 week of freezing, total vitamin C
concentration decreased to 92% of the ini-
tial concentration (the range of losses was
83%–100%), whereas after 1 month of
freezing total vitamin C concentration de-
creased to 63% (range 0%–97%) and 2
months of freezing decreased it to 38% of
initial concentration (range 0%–83%). The
authors verified that the mechanism of vita-
min C loss after storage is partly due to
lactoperoxidase activity. They explained
that the decline in vitamin C levels could be
due to oxidation of ascorbic acid during
storage. Therefore, based on the wide and
unpredictable variations in vitamin C losses
in stored breast milk samples, it was rec-
ommended that the storage duration should
be as short as possible and if long-term
stored milk was to be given, vitamin C sup-
plementation should be considered [16].

As for the other vitamins measured, our
results tend to disagree with Garza et al.

who reported that there was no significant
change in vitamin A concentration of breast
milk after 4 and 24 hours of refrigeration at
4 °C [15]. Our results match better with
those of Moffat et al., who reported a non-
significant effect of storage of pooled hu-
man milk on vitamin E concentrations
(mainly α- and γ-tocopherols) when pooled
milk samples were stored for 24 hours at
4 °C [17].

Our study revealed a non-significant
change in zinc content in expressed breast
milk after refrigeration for 24 hours or af-
ter freezing for 1 week. Similarly Garza et
al. determined the effect of storage of
breast milk on its zinc content [15]. Milk
samples were stored in a refrigerator at
4 °C or stored after pasteurization and
freezing for 4 hours and 24 hours, with no
significant change in zinc content. Howev-
er, they noticed that pasteurization followed
by freezing of human milk caused a signif-
icant shift in the relative distribution of zinc
in fat, whey and casein fractions, with a
decrease in the whey fraction of zinc and
an increase in its fat fraction. They con-
cluded that this redistribution and alteration
in zinc-binding pattern during pasteuriza-
tion and freezing storage of human milk
might reduce its bioavailability to the infant
[15].

To conclude, our study has shown that
storage of expressed breast milk caused a
decline in vitamins A and C concentrations
after 24 hours in a refrigerator (4 °C) and a
decline in vitamins A, E and C after 1 week
in a freezer (–4 to –8 °C). However, the
mean values as well as the range of values
after storage were still within the interna-
tional reference ranges. Total protein, fat
and lactose content as well as the zinc con-
tent of expressed breast milk were not af-
fected by storage. Therefore, it can be
concluded that it could be nutritionally safe
to supply expressed human milk that has
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been stored for 24 hours in refrigerator and
up to 1 week in freezer. Further studies are
needed to understand the effect of different

References

1. Fulhan J, Collier S, Duggan C. Update
on pediatric nutrition: breastfeeding, in-
fant nutrition, and growth. Current opin-
ion in pediatrics, 2003, 15:323–32.

2. Netshandama VO. Breastfeeding prac-
tices of working women. Curationis,
2002, 25:21–7.

3. Smith A. Guidelines for storing human
milk. familyresource.com [online article]
(http://www.familyresource.com/preg-
nancy/16/285/, accessed 9 February
2005).

4. Official methods of analysis, 13th ed.
Washington, DC, Association of Official
Analytical Chemists, 1990.

5. Kirk RS, Sawyer R, eds. Pearson’s com-
position and analysis of foods, 9th ed.
Harlow, Longman, 1991.

6. Curran SJ, Barness LA. Nutrition: the
feeding of infants and children. In:
Behrman RE, Kliegman RM, Jenson HB,
eds. Nelson textbook of pediatrics. Phila-
delphia, WB Saunders, 2000:149–69.

7. Prentice A. Regional variations in the
composition of human milk. In: Jensen
RG, ed. Handbook of milk composition.
New York, Academic Press, 1995:115–
221.

8. Michaelsen KF et al. The Copenhagen
cohort study on infant nutrition and
growth: breast-milk intake, human milk
macronutrient content, and influencing
factors. American journal of clinical nutri-
tion, 1994, 59:600–11.

9. Jensen RG. Lipids in human milk com-
position and fat soluble vitamins. In:
Lebenthal E, ed. Textbook of gastroen-
terology and nutrition in infancy. New
York, Raven Press, 1989:157–208.

temperatures and durations of storage on
different constituents of expressed breast
milk.

10. Wagner CL. Human milk and lactation.
eMedicine [online journal] (http://
w w w . e m e d i c i n e . c o m / p e d /
topic2594.htm, accessed 9 February
2005).

11. Dewit O, Dibba B, Prentice A. Breast-milk
amylase activity in English and Gambian
mothers: effects of prolonged lactation,
maternal parity, and individual varia-
tions. Pediatric research, 1990, 28:502–
6.

12. Pardou A et al. Human milk banking: in-
fluence of storage processes and of bac-
terial contamination on some milk
constituents. Biology of the neonate,
1994, 65:302–9.

13. Silprasert A et al. Effect of storage on
creamatocrit and total energy content of
human milk. Human nutrition. Clinical
nutrition, 1987, 41:31–6.

14. Friend BA et al. The effect of processing
and storage on key enzymes, B vitamins
and lipids of mature breast milk. I. Evalu-
ation of fresh samples and effects of
freezing and frozen storage. Pediatric re-
search, 1983, 17:61–4.

15. Garza C et al. Effects of methods of col-
lection and storage on nutrients in hu-
man milk. Early human development,
1982, 6:295–303.

16. Buss IH et al. Vitamin C is reduced in hu-
man milk after storage. Acta paediatrica,
2001, 90:813–5.

17. Moffatt PA et al. Alpha and gamma toco-
pherols in pooled mature human milk af-
ter storage. Journal of pediatric gastro-
enterology and nutrition, 1987, 6:225–7.



822 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

Nutritional assessment of lactating
women in Shiraz in relation to
recommended dietary allowances
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ABSTRACT Tables of food frequency and nutrient intake were created for a random sample of 266 lactating
women from different areas of Shiraz city, Islamic Republic of Iran. Women were interviewed at home in 1998
and nutrient intake was calculated from a food frequency questionnaire and 24-hour dietary recall. On
average, daily consumption was 2 servings of dairy foods, 4 of bread/rice, 2 of vegetables and 3 of fruits;
weekly consumption was 5 servings of meat and 3 of legumes. Estimated average daily energy intake was
2250 kcal. Protein and vitamin C intake were significantly higher than United States recommended dietary
allowances (RDA), while iron and calcium intake were significantly lower. Protein intake was insufficient
among 9.0% of women, calcium in 35.7%, iron in 18.8% and vitamin C in 15.0%.

L’évaluation nutritionnelle des femmes allaitantes à Chiraz par rapport aux apports alimentaires
recommandés
RÉSUMÉ Des tableaux concernant la fréquence de consommation alimentaire et les apports en nutriments
ont été établis pour un échantillon aléatoire de 266 femmes allaitantes issues de différents quartiers de la ville
de Chiraz (République islamique d’Iran). Ces femmes ont été interrogées à domicile en 1998 et l’apport en
nutriments a été calculé à partir d’un questionnaire de fréquence de consommation et du rappel des 24
heures. En moyenne, la consommation quotidienne comprenait deux portions de produits laitiers, quatre
portions de pain/riz, deux portions de légumes et trois de fruits ; la consommation hebdomadaire était de cinq
portions de viande et de trois portions de légumes. L’apport énergétique quotidien moyen estimé s’élevait à
2250 kcal. L’apport en vitamine C et en protéines était significativement plus élevé que les apports alimen-
taires recommandés aux États-Unis d’Amérique tandis que l’apport en calcium et en fer était significative-
ment inférieur. L’apport était insuffisant chez 9,0 % des femmes pour les protéines, chez 35,7 % des femmes
pour le calcium, chez 18,8 % des femmes pour le fer et chez 15,0 % des femmes pour la vitamine C.
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Introduction

Current guidelines published by national ad-
visory bodies for nutrient intakes during
lactation differ around the world, even be-
tween neighbouring countries with essen-
tially similar populations [1], reflecting the
inadequacy of knowledge about nutrient re-
quirements in human reproduction. Lacta-
tion places nutritional demands on the
mother for milk production [2–4]. An ex-
amination of studies on nutritional assess-
ment indicates the importance of recording
food habits and nutrient intakes in pregnant
and lactating women and their effects on
mothers and children. Nutritional status re-
lates to and varies with socioeconomic,
cultural and demographic factors [5–10].
However, nutrient intakes are generally
compared with the United States (US) Na-
tional Academy of Sciences recommended
dietary allowance (RDA) [11].

Knowledge about the nutritional status
of lactating women in the Islamic Republic
of Iran is minimal and inadequate. Only one
clinic-based study [12] has been carried
out in 1978 on a group of 88 urban preg-
nant women of different socioeconomic
status in Tehran, the capital of the country,
comparing their nutrient intakes with US
RDAs. The energy intake of women of
middle socioeconomic status was within
the safety margin of RDA (2200 kcal) but
for women of low socioeconomic status
(1880 kcal) it was significantly lower than
RDA. Vitamin C intake was adequate in
both groups but calcium intake was below
RDA in both groups, especially the disad-
vantaged women.

At present, there is no data on dietary
intakes available for lactating mothers in
the Islamic Republic of Iran. Therefore,
this study aimed to provide a baseline food
frequency table and assess the intakes of
essential nutrients of a representative ran-

dom sample of healthy lactating mothers in
Shiraz, one of the five principal cities in the
country and the most developed city in the
south.

Methods

A 2% random sample of 266 lactating
mothers was selected in 1998. Subjects
were selected from different geographical
areas of Shiraz city, using a probability pro-
portional to size sampling method.

The women were visited at home and
given a face-to-face interview by a trained
member of the research team. A structured
food frequency questionnaire and a 24-
hour dietary recall questionnaire were used
to record the types, amounts and frequen-
cies of foods consumed.

The food frequency intake for different
types of food was defined by the author as:

where ki was the midpoint of number of
servings in category k, and ni the number of
lactating women who had ki servings of
food daily or weekly, whichever applied.

This index presents the average food
consumption of mothers for whom calorie
intake was calculated properly. Applying
this procedure, food frequency tables were
drawn up for various kinds of foods on a
daily or weekly basis, as appropriate.

The weights of foods consumed were
calculated from the recall data. In the case
of complex dishes, quantities of ingredients
were calculated from standard recipes.
From this data, the daily intake of 4 essen-
tial nutrients (protein, iron, calcium and vi-
tamin C) was estimated. These values were
compared with the US RDAs [3] using SAS
software, version 8.02, and t-tests and sign
tests where appropriate.

i
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Results

Table 1 presents the food frequency intake
of food items on a daily basis. Lactating
women consumed on average 1.9 servings
of dairy products, 3.2 servings of bread or
rice, 1.8 servings of vegetables and 1.7
servings of fruits daily. Food frequency in-
take for foods consumed weekly are
shown in Table 2. The women on average
had 4.9 servings of meat, 3.0 servings of
eggs and 2.8 servings of legumes or cereals
on a weekly basis.

Table 3 presents the daily nutrient intake
of the lactating mothers and the relevant

summary statistics. Daily mean (SD) in-
takes were estimated as 78 (14) g protein,
13 (4) mg iron, 1054 (282) mg calcium and
156 (57) mg vitamin C respectively. Protein
and vitamin C intakes were on average sig-
nificantly higher than the RDA (120% and
164% of RDA respectively). However, iron
and calcium consumption were significant-
ly lower than the RDA (87% and 88% of
RDA respectively).

The distribution of daily nutrient intake
of lactating mothers by categories of suffi-
ciency in relation the RDA is shown in Ta-
ble 4. Nutrient intakes were insufficient

Table 1 Daily food frequency intake of 266 lactating women in Shiraz

Food (serving) Daily servings Average
< 1 1–2 3–4 no. of

No. of % No. of % No. of % servings/
women women women woman

Milk (240 mL) 148 55.6 117 44.0 1 0.4 0.9

Yoghurt (100 g) 121 45.5 145 54.5 0 0.0 1.0

Bread (100 g) 1 0.4 229 86.1 36 13.5 1.8

Rice (100 g) 27 10.2 235 88.3 4 1.5 1.4

Vegetables (100 g) 40 15.0 154 57.9 72 27.1 1.8

Citrus fruits (× 1) 41 15.4 192 72.2 33 12.4 1.6

Non-citrus fruits (× 1) 112 42.1 151 56.8 3 1.1 1.1

Table 2 Weekly food frequency intake of 266 lactating women in Shiraz

Food (serving) Weekly servings Average
< 2 2–3 4–6 > 6 no. of

No. of  % No. of % No. of % No. of % servings/
women women women women woman

Meat (90 g) 8 3.0 73 27.4 107 40.2 78 29.3 4.9

Legumes (120 g cooked) 57 21.4 186 69.9 18 6.8 5 1.9 2.8

Eggs (× 1) 43 16.2 161 60.5 49 18.4 13 4.9 3.0

Cheese (30 g) 49 18.4 135 50.8 61 22.9 21 7.9 3.1
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among 9.0% of lactating mothers for pro-
tein, 35.7% for calcium, 18.8% for iron
and 15.0% for vitamin C, compared with
the RDA reference data.

The mean calorie intake of this group of
lactating mothers was estimated to be 2250
kcal per day (range 1500 to 2900 kcal).

Discussion

Food frequency tables for lactating women
of Shiraz are presented in this paper for the
first time to form a baseline for further
studies. The women consumed on average
2 servings of dairy products, 3 servings of
bread or rice, 2 servings of vegetables and
3 servings of fruits daily. The subjects had
5 servings of meat and 3 servings of le-
gumes or cereals weekly. The calorie intake
of lactating mothers was estimated to be
2250 kcal per day, which is lower than the
RDA (2700 kcal, i.e. 83% of RDA) but in
the range of some other studies [5,10].

This study assessed 4 of the most im-
portant nutrients for lactating mothers that
play a role in milk production (protein, iron,
calcium and vitamin C) [14–16]. A compar-
ison of our results with a study in 1978
shows that, compared with the middle-
class women of Tehran, lactating mothers
in Shiraz consumed more calcium and vita-

min C, less iron and similar amounts of
protein and calories (ratio of 0.95 protein,
1.34 calcium, 1.95 vitamin C, 0.71 iron and
0.90 calories) [12]. Changing food habits
and lifestyle over the 25-year period could
be a reason, especially for the high vitamin
C consumption among the lactating moth-

Table 3 Summary statistics of daily nutrient intake in 266 Shiraz
lactating women and their significance as compared with the
recommended dietary allowance (RDA)

Nutrient RDAa Daily intake of nutrient P-value
Mean (SD) 95% CI % RDA

Protein (g) 65 78 (14)  77– 80 120 < 0.001

Iron (mg) 15 13 (4)  12–13 87 < 0.001

Calcium (mg) 1200 1054 (282) 1020–1088 88 < 0.001

Vitamin C (mg) 95 156 (57)  149–163 164 < 0.001

Source: [13]

Table 4 Distribution of daily nutrient intake in
relation to recommended dietary allowance
(RDA) in 266 lactating women in Shiraz

Nutrient RDA No. of %
category  women

Protein (g)
< 60 Insufficient 24 9.0
60–64 Satisfactory 20 7.5
65+ Sufficient 222 83.5

Calcium (mg)
< 1000 Insufficient 95 35.7
1000–1199 Satisfactory 76 28.6
1200+ Sufficient 95 35.7

Iron (mg)
< 10 Insufficient 50 18.8
10–14 Satisfactory 149 56.0
15+ Sufficient 67 25.2

Vitamin C (mg)
< 90 Insufficient 40 15.0
90–119 Satisfactory 24 9.0
120+ Sufficient 202 75.9
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ers of Shiraz who are in the habit of eating
their food with citrus fruit juices and vine-
gar.

At 1054 mg/day, the mean calcium in-
take of our lactating women is within the
safety margin of values from Northern Eu-
rope and North America. Intakes of 200–
500 mg calcium/day are typical in African
and Asian societies where the consumption
of animal milks is low [17], while the aver-
age consumption of calcium in Northern
Europe, North America and Australia is in
excess of 1000 mg/day [18]. The protein
intake of our subjects was within the range
of other studies [5–9].

The US RDAs are designed to meet the
needs of the majority of the population and
include a safety margin of 30% of average
requirements [10]. Direct analysis of di-
etary components indicated that on average
lactating mothers were consuming more
than sufficient amounts of protein, with a
mean of 120% of the RDA. The iron and
calcium intakes of this study, although only
87% and 88% of the RDA respectively,
were also within this safety margin. How-
ever, mothers were consuming vitamin C
beyond the safety margin of 30% with a
mean of 164% of RDA. This is because
women in Shiraz traditionally consume cit-

rus fruits with their dishes, as the city is
located in a region of citrus fruit produc-
tion.

The food frequency questionnaire
method designed for this study has proved
to be flexible and feasible in that it can be
used for short-term or long-term dietary
recall, and for estimating partial or com-
plete diets, and was administered by an ex-
pert interviewer, taking cultural as well as
traditional and environmental aspects of
nutrition into account. However, to make a
more comprehensive study, we suggest us-
ing samples from different provinces of the
Islamic Republic of Iran in a population-
based study using food record methods,
which are a more accurate method of as-
sessing dietary intake [19–21]. The tables
provided here may serve as a baseline until
further studies are carried out.
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ABSTRACT We assessed the effect of a selected intervention on the nutritional status of 2–5-year-old children
in day care centres. Using a longitudinal prospective pretest/post-test intervention design, 974 children from 3
day care centres in Alexandria were followed for 1 year. Anthropometric measurements and 3-day 24-hour
recall data were gathered at base line and dietary intake was calculated and compared with recommended daily
allowances. An intervention programme was implemented through the establishment of kitchens in the 3
centres, provision of 2 meals/day, nutrition education for parents and training of supervisors. Baseline data
revealed deficient intake of most nutrients especially calcium, calories, vitamin C and iron. Post-intervention test
revealed improvement in mothers’ nutrition knowledge and the percentage of anaemic children decreased from
47.3% to 14.2%. A decrease in the percentage of underweight, stunted and wasted was also observed. The
cost of the programme per child per year was US$ 20.5.

Programme d’intervention pour améliorer l’état nutritionnel des enfants âgés de 2 à 5 ans à  Alexandrie
RÉSUMÉ Nous avons évalué l’effet d’une intervention sélectionnée sur l’état nutritionnel des enfants âgés de
2 à 5 ans dans des garderies. En utilisant un modèle d’intervention prospectif longitudinal pré-test/post-test, 974
enfants de trois garderies à Alexandrie ont été suivis pendant un an. Des mesures anthropométriques ont été
prises et des données du rappel des 24 heures sur trois jours ont été recueillies au début de l’intervention ;
l’apport alimentaire a été calculé et comparé avec les apports journaliers recommandés. Un programme
d’intervention a été exécuté avec la mise en place de cuisines dans les trois garderies, la fourniture de deux
repas par jour, l’éducation nutritionnelle pour les parents et la formation du personnel d’encadrement. Les
données initiales ont révélé un apport insuffisant pour les plupart des nutriments, notamment le calcium, les
calories, les vitamines et le fer. Le test post-intervention a montré une amélioration des connaissances des
mères en matière de nutrition, et le pourcentage d’enfants anémiques a chuté de 47,3 % à 14,2 %. Une
diminution de la proportion d’enfants présentant une insuffisance pondérale, ayant un retard de croissance et
émaciés a également été observée. Le coût du programme par enfant et par année s’élevait à USD 20,5.
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Introduction

In Egypt, the health status of the population
has improved rapidly due to improvements
in health services and in the economic
achievement thus improving the quality of
life both in urban and rural areas [1]. How-
ever, it has been reported that about 50% of
preschool children in urban areas of Alex-
andria were anaemic, 5% were stunted,
2.4% were wasted and 15% were obese
[2,3]. Studies in rural and squatter areas
reported up to 20% stunting, 11% wasting
and 4% obese [4,5].

The changing eating habits due to intro-
duction of fast foods and snacks and the
affluent lifestyle have provided a wide vari-
ety of foods for children and mothers.
Moreover, nowadays it is more difficult to
remain aware of the nutritional values of
food because of prepackaging, vending
machines and fast-food restaurants. In-
creasingly frequently you find, “formulat-
ed”, non-nutritious food replacing
wholesome foods in the diet, especially
children’s foods and snacks. Parents also
wrongfully teach their children by using re-
wards to encourage them to eat. Remarks
such as “eat your meat and after that you
can have your chocolate” encourage chil-
dren to want to eat more sweet and sugary
foods. Furthermore, the increasing habit of
the eating out aggravates the problem of
unhealthy eating and unbalanced diets [6].

Health-care professionals believe that
lifelong eating habits and risk factors for
chronic disease begin in early childhood
[6]. Nutrition interventions targeted at chil-
dren include diet therapy, counselling or
use of specialized nutrition supplements,
and nutrition monitoring and evaluation [6–
8]. The dietary guidelines, which recom-
mend food choices to promote health and
decrease the risk of chronic disease for
people 2 years of age and older, include 8
items that apply to children as well as adults

[9]. Several recent large-scale studies have
noted declines in fat intake among pre-
school and primary-school children and ad-
olescents, but currently reported fat
intake—33% to 35% of total daily calo-
ries—still exceeds, by 3 to 4 percentage
points, the recommended dietary allowanc-
es (RDAs) [10,11]. The average diet of
children and adolescents includes too much
fat, saturated fat, and sodium and too few
servings of fruits, vegetables and calcium
[11,12]. National surveys indicate that
overweight among children is a growing
problem and that children from lower in-
come families are at greater risk of obesity,
increased serum lipid levels and food in-
takes that fail to meet the RDAs than are
children of higher socioeconomic status
[10,12].

The principal objectives of the present
study were: to assess the feasibility of pro-
viding nutrition intervention to 2–5-year-
old children in day care centre settings; to
help mothers develop important concepts,
attitudes and behaviour toward food and to
be able to make wise choices about their
children’s food; and to evaluate the effect
of a selected intervention on the nutritional
status of children.

Methods

A longitudinal prospective pretest/post-test
intervention design was used where the
study population was composed of all chil-
dren aged 2–5 years, from 3 day care cen-
tres run by Al Moasat Organization located
in 3 areas of Alexandria (Anfushy, Smouha
and Boulkly) representing different socio-
economic levels.

Sampling
All children enrolled in the 3 day care cen-
tres and aged 2–5 years at the time of the
study (October 2000 to September 2001)
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were included in the study (974 children).
All mothers were invited to participate and
their consent was obtained. Of these, 935
mothers submitted a complete question-
naire with 24-hour recall over 3 days. Stool
samples were taken for all children. After 1
year, 563 children (60.2%) remained for fi-
nal nutritional assessment. The 40% not in-
cluded were because the child had gone to
school, or was absent because of mother’s
vacation, or the child’s data were incom-
plete and he/she was therefore excluded
from the final analysis. A subsample of chil-
dren was systematically selected in propor-
tion to the number of children in each
centre for blood and stool sampling; special
consent was obtained from the parents.
The estimated minimum required subsam-
ple using Epi-Info was 280 children. These
were chosen in a systematic manner from
the 3 day care centres. Of these, 214
(76.4%) consented to blood sampling and
had a negative stool analysis. Any children
with positive stool sample were referred to
a physician and were excluded from the
analysis but not from the intervention. After
1 year 66 children were lost to follow up
(30.8% attrition) leaving 148 children
(69.2%) for final blood sampling. No sig-
nificant difference was found between
respondents and non-respondents in socio-
demographic characteristics whether in
blood sample or for anthropometry.

Data collection
Mothers were interviewed by trained su-
pervisors in the nursery about sociodemo-
graphic characteristics of mother and
child. After the interview they were asked
to record at home the 24-hour recall of all
food and drinks intake of their children
over 3 days including a week-end. Food
quantities were expressed by the mothers
in common household measures (spoons,
cups, etc.) and converted to weights in

grams. The recall responses were trans-
formed to the average nutrient intake per
day using food composition tables of the
Egyptian Nutrition Institute using EXCEL
[13]. Then these nutrients were compared
to the RDAs for age and sex [13].

Nutritional assessment
Two parameters were used to evaluate the
nutritional status of the children; anthropo-
metric measurements (weight and height)
and biochemical analysis (haemoglobin
concentration, blood lead and cadmium).
For measurement of height, the child stood
erect, without shoes with weight equally
distributed on both feet and heels together
and touching the vertical board and looking
straight ahead. Height was recorded to the
nearest 0.1 cm. Body weight was mea-
sured on a levelled platform scale with
movable weights. The child, in minimum
clothing and without shoes, stood with
weight evenly distributed on both feet.
Weight was recorded to the nearest 100 g.
Measurements of weight and height were
evaluated by comparison with tables de-
rived from a reference population [14]. The
same instruments were used before and af-
ter the intervention and reliability was
checked repeatedly; those taking the mea-
surements were trained and remained the
same. Stool analysis was performed to ex-
clude parasitic infection.

Because of its low cost, easy and rapid
application, the test most commonly used
to screen for anemia is haemoglobin level.
This measure reflects the amount of func-
tional iron in the body. The concentration
of haemoglobin in circulating red blood
cells is the most direct and sensitive mea-
sure (colorimetric method) [15]. The
WHO criterion for iron deficiency anaemia
(haemoglobin level < 11 g/dL) was used to
diagnose anaemic children [16]. All labora-
tory investigations were carried out by one
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of the staff members of the Faculty of
Medicine, University of Alexandria.

Intervention programme
The intervention programme included the
following activities.
• Updating of the 3 kitchens, dining

rooms and stocks where all old utensils
were exchanged by new stainless steel
ones. Also, kitchens were equipped
with the needed electric machines. The
floor was covered by tiles and ceramic,
sewage disposal (bathrooms) was reno-
vated and windows were covered by
nets.

• Training of supervisors (the nursery
care givers) by university staff mem-
bers on the nutritional requirements of
children and handling of children’s
food. The training was implemented
through 60 theoretical and 40 practical
teaching hours over 25 days for 100
supervisors and 15 graduate assistants.

• Health education of parents consisting
of 12 sessions including lectures given
by university staff about healthy child
feeding practices and feeding schedules
of children.

• Nutritional programme which included
2 meals per day (breakfast and lunch)
and a fruit snack in between. Meals
were selected carefully to be rich in
proteins, iron and vitamins and free of
additives. The programme was devised
by 2 of the authors together with uni-
versity consultants. Purchases and
preparation of food was done in teams
and all members were trained.
The cost of the intervention amounted

to US$ 20.5 per child per year. This was
calculated from the total cost of the pro-
gramme for the year which amounted to
LE 206 160. With 1500 children enrolled,
the cost per child was LE 137.44. At the

time of the study the rate of exchange was
US$ 1 = LE 6.8.

Programme evaluation
The programme was evaluated by compar-
ing the nutritional status of the children be-
fore and after the intervention, mother’s
nutritional awareness by a pre- and post-
test and programme costs. Mother’s
knowledge was assessed by a 20-item Lik-
ert scale questionnaire where the answers
are scored as 2 for agree, 1 for undecided
and zero for disagree. Percentage scores
were calculated.

Data analysis
Data were analysed using Epi-Info 2000,
Microsoft Excel XP and SPSS, version
10.0. A P-value of 0.05 was used for statis-
tical significance and all tests were two-
sided. The arithmetic mean, standard
deviation and percentage were used as
summary statistics. The shape of the distri-
bution of quantitative variables was ex-
plored using the Kolmogorov–Smirnov
one-sample test. Comparison among pro-
portions was performed using Cramer’s V
and paired comparison before and after the
programme was performed using McNe-
mar test where the binomial distribution
with exact P-values was applied. Univari-
ate analyses of data on nutritional indicator
Z-score and haemoglobin level were per-
formed using the paired t-test for normally
distributed data and the Wilcoxon signed
rank test for skewed data. General linear
model repeated measures ANOVA was used
to examine simultaneously the within sub-
ject (intervention) effect as well as the be-
tween subjects effect of sociodemographic
factors on the response to the intervention
programme. For multiple comparison
among means Tukey HSD test was used
[17,18].
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Results

The present study included 935 children at
baseline assessment; 314 each from An-
fushy and Smouha day care centres and
307 from Boulkly nursery (Table 1). About
65% of the children were between 2 and 4
years and the remaining 35% were 4–<6
years. Children were fairly equally distrib-
uted by sex (48.4% boys and 51.6% girls).
More than 50% of mothers were university
educated, 38.1% had had vocational educa-
tion and only 9.7% were illiterate or could
just read and write. As expected, mothers
were mostly working (67.7%). The birth
order of child was first or second for
47.4% of the study children and 52.6%
were the third or higher birth order. The 3
day care centres showed significant differ-
ence in all sociodemographic characteris-
tics. Smouha and Boulkly had higher

percentages of university educated moth-
ers than Anfushy and also higher propor-
tions of lower birth orders.

Table 2 shows the percentage of chil-
dren consuming a daily average of nutrients
≥100% the RDAs. The most deficient nu-
trient was calcium (only 22.1% consumed
≥100% the RDAs), followed by calories
(26.4%) and vitamin C (39.1%). The least
deficient nutrient was proteins (98% con-
sumed ≥100% the RDAs) followed by vita-
min B2 (71.0%) and vitamin A (60.3%).
Comparison of the 3 day care centres re-
vealed significant difference between them
in the percentage of children consuming
≥100% the RDAs of vitamin B1, vitamin B2
and niacin with lower percentages in An-
fushy than Smouha and Boulkly.

The mean (and standard deviation)
score of mother’s knowledge, was 78.5%
(SD 10.8%) before the intervention which

Table 1 Baseline characteristics of the study sample

Characteristic Anfushy Smouha Boulkly Total Cramer’s
(n = 314) (n = 314) (n = 307) (n = 935) V

No. % No. % No. % No. %

Age (months) 0.34***
24– 133 42.4 255 81.2 217 70.7 605 64.7
48– 181 57.6 59 18.8 90 29.3 330 35.3

Sex 0.10**
Male 136 43.3 174 55.4 143 46.6 453 48.4
Female 178 56.7 140 44.6 164 53.4 482 51.6

Mother’s education 0.35***
Less than secondary 79 25.2 6 1.9 6 2.0 91 9.7
Vocational 160 51.0 77 24.5 119 38.8 356 38.1
University 75 23.9 231 73.6 182 59.3 488 52.2

Mother’s work 0.35***
Working 143 45.5 261 83.1 229 74.6 633 67.7
Non-working 171 54.5 53 16.9 78 25.4 302 32.3

Birth order 0.13**
<3rd 133 42.4 137 43.6 173 56.4 443 47.4
3rd+ 181 57.6 177 56.4 134 43.6 492 52.6

**P < 0.01;***P < 0.001.



Eastern Mediterranean Health Journal, Vol. 10, No. 6, 2004 833

increased significantly 1 year after the in-
tervention to 91.8% (SD 6.0%). This im-
prove- ment was greatest in Anfushy [from
81.5% (SD 7.5%) to 92.0% (SD 3.4%)]
while in Smouha it increased from 84.2%
(SD 5.6%) to 91.0% (SD 3.0%) and in
Boulkly it increased from 76.5% (SD
5.5%) to 85.0% (SD 2.6%).

Table 3 shows the categories of the nu-
tritional status Z-scores (< –2, +2 and +2
SD) before and after the intervention by
nursery and sex. The percentage of under-
weight boys before the intervention was
4.6% which decreased 1 year after the pro-
gramme to 1.5%. The comparative per-
centages among girls were 4.6% and 0.3%.
As regards the percentage of stunted boys
and girls they were 5% and 4.6% before
the intervention compared to 3.5% and
2.3% after the intervention respectively.
Wasting was present among 1.9% of boys
and 2.3% of girls before the intervention
compared with 0.0% and 0.3% respective-
ly after the intervention. These findings
were consistent for the 3 day care centres.

Among the whole sample and for both sex-
es there was a significant improvement in
the nutritional status after the intervention
in all indices with a few exceptions in the
height-for-age Z (HAZ) score among boys
in Smouha and Boulkly. Also no significant
difference was found in weight-for-height
Z (WHZ) scores among boys and HAZ
scores among girls in Smouha. As regards
overweight, 4.6% of boys and 6.9% of
girls were overweight before the interven-
tion; this rose to 8.5% and 11.5% respec-
tively after the intervention..

Table 4 illustrates the simultaneous anal-
ysis of the within subject intervention ef-
fect and the between subjects effect of
sociodemographic factors on the mean nu-
trition indices Z scores. There was a highly
significant within subject effect which re-
flects the success of the programme in im-
proving the nutrition status of a child
regardless of which group he/she belonged
to. However a significant interaction effect
was noticed between intervention on the
one hand and each of sex, nursery, moth-

Table 2 Nutrients intake at baseline assessment in relation to
recommended daily allowances (RDAs)

Nutrient Percentage consuming ≥≥≥≥≥ 100% RDAs Cramer’s
Anfushy Smouha Boulkly Total V
(n = 314) (n = 314) (n = 307) (n = 935)

Calories 25.2 30.9 23.1 26.4 0.08

Protein 98.7 98.4 96.7 98.0 0.06

Calcium 18.2 23.2 25.1 22.1 0.07

Iron 43.6 39.2 35.2 39.4 0.07

Vitamin A 59.6 63.7 57.7 60.3 0.05

Vitamin B1 37.9 48.1 45.3 43.7 0.09*

Vitamin B2 64.0 74.2 74.9 71.0 0.11**

Vitamin C 40.1 37.3 40.1 39.1 0.03

Niacin 32.2 54.1 48.2 44.8 0.19***

*P < 0.05; **P < 0.01; ***P < 0.001.
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er’s work and mother’s education. This in-
dicates that these factors modified the re-
sponse to the intervention programme. As
regards sex, the interaction was significant
only with HAZ scores where the improve-
ment was more pronounced among girls
(–0.05 to 0.20) than boys (–0.05 to 0.01).
The effect of nursery was observed with

the 3 nutrition indices; the increase was
more pronounced in Anfushy nursery than
both Smouha and Boulkly. Mother’s work
interacted with the intervention for HAZ
scores with more improvement among
children of non-working mothers (from
–0.07 to 0.22) than working mothers
(–0.03 to 0.06). With mother’s education

Table 3 Proportion (%) of children in each anthropometric category before and 1 year
after intervention, by nursery and sex

Z score Anfushy Smouha Boulkly Total
Before After Before After Before After Before After

             Boys

No. examined 104 70 85 259

Weight-for-age
<–2 4.8 1.9 4.3 0.0 3.5 2.4 4.2 1.5
+ 2 87.5 82.7 94.3 97.1 91.8 92.9 90.7 90.0
>+2 7.7 15.4 1.4 2.9 4.7 4.7 5.0 8.5

Height-for-age
<–2 5.8 1.0 4.3a 4.3a 4.7c 5.9c 5.0 3.5
+ 2 87.5 91.3 94.3 92.9 91.8 90.6 90.7 91.5
>+2 6.7 7.7 1.4 2.9 3.5 3.5 4.2 5.0

Weight-for-height
<–2 3.8 0.0 0.0b 0.0b 1.2 0.0 1.9 0.0
+ 2 89.4 87.5 100.0 95.7 92.9 92.9 93.4 91.5
>+2 6.7 12.5 0.0 4.3 5.9 7.1 4.6 8.5

                   Girls

No. examined 138 60 106 304

Weight-for-age
<–2 5.8 0.7 3.3 0.0 3.8 0.0 4.6 0.3
+ 2 87.7 87.7 90.0 86.7 95.3 91.5 90.8 88.8
>+2 6.5 11.6 6.7 13.3 0.9 8.5 4.6 10.9

Height-for-age
<–2 5.1 2.2 8.3d 5.0d 1.9 0.9 4.6 2.3
+ 2 89.1 89.1 83.3 90.0 96.2 97.2 90.5 92.1
>+2 5.8 8.7 8.3 5.0 1.9 1.9 4.9 5.6

Weight-for-height
<–2 1.4 0.0 3.3 1.7 2.8 0.0 2.3 0.3
+ 2 90.6 87.0 86.7 86.7 93.4 90.6 90.8 88.2
>+2 8.0 13.0 10.0 11.7 3.8 9.4 6.9 11.5

Categories with common superscripts had mean Z-scores that were not significantly different
(before vs after paired t-test).
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the interaction effect was significant with
both HAZ and weight-for-age Z (WAZ)
scores. Children of university educated
mothers showed minimal increase in HAZ
score (–0.03 to 0.02) and WAZ score
(–0.03 to 0.39) compared to children of il-
literate mothers (–0.31 to 0.14 and –0.12 to
0.53 respectively). The comparative fig-
ures for those of vocationally educated
mothers were 0.01 to 0.21 and 0.06 to 0.61
respectively.

Another significant between-group ef-
fect was observed by nursery and by birth
order (in HAZ and WAZ scores). Anfushy
nursery had higher Z-scores for children
than both Smouha and Boulkly whether at
baseline or 1 year after intervention and
lower ranked children in birth order (below
third) had higher Z scores than the higher
ranked children (third or higher) both at
baseline and at final assessment.

The impact of the nutrition programme
on the blood haemoglobin level is shown in
Figure 1. There was a shift in the distribu-

tion of children from the low haemoglobin
levels (the peak of the curve below 10
g/dL) to a peak curve after intervention at
11 g/dL or higher.

In Table 5 the overall prevalence of
anaemia among children examined was
47.3% which decreased significantly after
intervention to 14.2%. Boys and girls were
similar at baseline in the prevalence of
anaemia (47.8% and 46.8% respectively)
and the drop was significant and to the
same extent in both groups (15.9% and
12.7% respectively). For all the other so-
cioeconomic characteristics (age, nursery,
mother’s work, mother’s education and
birth order) the prevalence of anaemia de-
creased significantly after the intervention
(P < 0.05).

Table 6 presents the mean haemoglobin
levels before and after intervention by so-
ciodemographic factor. The within subject
intervention effect was significant for all
groups (P < 0.001) and no significant inter-
action effect was found for any variable.

Figure 1 Haemoglobin level before and 1 year after the intervention

Haemoglobin (g/dL)
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The only between-subjects effect was en-
countered with nursery where children of
Anfushy nursery had a significantly higher
haemoglobin level both at baseline and at
final assessment than those of Smouha
nursery.

In Figure 2, the mean lead and cadmium
before and 1 year after the programme are
presented. Both blood lead and cadmium
were low at baseline assessment (1.55 µg/L
and 0.24 µg/dL respectively) and decreased
significantly after intervention to 0.80
µg/dL and 0.09 µg/L respectively.

Discussion

Good nutrition is essential for proper
growth during childhood. To grow up
healthy, with vitality and energy, children
need adequate nutrition. Many nutrition in-
tervention programmes have been tried to
improve the nutritional status of children
[6,7,19]. However, no single intervention
or mix of interventions should ever be pre-
scribed in isolation from a participatory
process of problem assessment, causal and
capacity analysis and programme design.

Table 5 Percentage anaemic before and after intervention by
sociodemographic characteristics

Characteristic Percentage anaemic McNemar exact Pa

Before After

Overall (n = 148) 47.3 14.2 0.000

Sex
Male (n = 69) 47.8 15.9 0.000
Female (n = 79) 46.8 12.7 0.000

Age (months)
24– (n = 89) 39.0 13.6 0.000
48+ (n = 59) 52.8 14.6 0.000

Nursery
Anfushy (n = 92) 65.0 35.0 0.031
Smouha (n = 20) 55.6 11.1 0.000
Boulkly (n = 36) 40.2 10.9 0.000

Mother’s work
Working (n = 75) 46.6 17.8 0.000
Not working (n = 73) 48.0 10.7 0.000

Mother’s education
Less than secondary
(n = 25) 40.0 12.0 0.039
Vocational (n = 67) 49.3 13.4 0.000
University (n = 56) 48.2 16.1 0.000

Birth order
<3rd (n = 81) 48.1 17.3 0.000
3rd+ (n = 67) 46.3 10.4 0.000

aBinomial distribution used.
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Participatory problem-solving approaches
will reveal the main causes of undernutri-
tion and the type and amount of resources
available to combat it [20].

The present study is a demonstration of
a participatory process of problem-solving
including problem assessment, causal and
capacity analysis and programme design.
The baseline problem assessment analysis
revealed that, with the exception of protein,
vitamins A and B2, all nutrients were defi-
cient compared with the RDAs, about 50%
of children were anaemic, and under-
weight, stunting and wasting among boys

and girls were about 4.2%, 5.0% and 1.9%
respectively. Furthermore, were mean
blood lead and cadmium were 1.55 mg/dL
and 0.24 mg/dL respectively. An analysis of
dietary intake of preschool Indian children
belonging to poor income groups indicated
a similar deficiency of nutrients [8]

Risk-factor analysis revealed consistent
deficiency in nutrients by sex, age, moth-
er’s work, and mother’s education. This
consistency of results indicates that the
problem is universal and all study groups
needed intervention.

Table 6 Haemoglobin level before and after intervention by sociodemographic characteristics

Characteristic Haemoglobin (g/dL) F for F for F for
Before After intervention intervention between

Mean SD Mean SD × × × × × factor group effect

Sex 97.73*** 0.53 0.78
Male (n = 69) 10.96 0.88 11.52 0.78
Female (n = 79) 11.03 0.86 11.67 0.86

Age (months) 95.09*** 0.01 1.55
24– (n = 89) 11.09 0.90 11.70 0.82
48+ (n = 59) 10.93 0.84 11.53 0.82

Nursery 69.59*** 0.04 3.07*
Anfushy (n = 92) 11.10 0.91 11.70 0.77
Smouha (n = 20) 10.63 1.08 11.28 0.97
Boulkly (n = 36) 10.94 0.52 11.54 0.84

Mother’s work 98.79*** 0.01 0.38
Working (n = 75) 11.03 0.76 11.64 0.83
Not working (n = 73) 10.95 0.97 11.56 0.81

Mother’s education 91.91*** 0.73 0.69
Less than
secondary (n = 25) 10.82 1.11 11.59 0.80
Vocational (n = 67) 11.09 0.79 11.66 0.86
University (n = 56) 10.96 0.84 11.53 0.79

Birth order 98.75*** 0.15 0.01
<3rd (n = 81) 11.00 0.80 11.58 0.86
3rd+ (n = 67) 10.99 0.95 11.62 0.78

*P < 0.05; ***P < 0.001.
There was a significant difference in response to intervention between Smouha and Anfushy (Tukey HSD
test).
SD = standard deviation.
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Similar programmes implemented in
other countries have shown success over
the same period of time [22], a relatively
longer period of time [22] or did not
achieve improvement [23]. The post-test
situation of the current programme re-
vealed considerable improvement in the nu-
tritional status of children whether in
anthropometric measurements or in hae-
moglobin level. One year after the
programme, the proportion with a haemo-
globin level of 12+ g/dL increased from
10.9% to 44.5% among boys and from
15.5% to 44.5% among girls and the im-
provement was consistent for all study
groups (Tables 4–6). A similar project in the
Islamic Republic of Iran, which did not in-
clude intervention feeding, reported a drop
in wasting from 6.5% to 1.8% [24]. The
comparable figures in the present study
were 1.9% to zero among boys and 2.3%
to 0.3% among girls.

The significant interaction between the
area and degree of improvement after the
programme in the 3 anthropometric indica-
tors reflects the higher level of cooperation
among mothers of the lower income locali-

ty (Anfushy) relative to the higher income
localities (Smouha and Boulkly). Lower in-
come mothers were pleased to offer food
supplements to their children. The same
can explain the interaction of HAZ and
WAZ indices with mothers’ work and edu-
cation which were correlated by area.

Mahaffey reported that the burden of
iron deficiency anaemia is amplified for
children who have lead toxicity, since at the
same blood lead levels the adverse effects
are increased if iron deficiency is present
[25]. Cadmium is another toxic metal with
a long history of detrimental effects. It ac-
cumulates in humans throughout their lives
because of its very long half-life [26]. Cad-
mium has an adverse effect on brain me-
tabolism [27]. Also, it has been
demonstrated to aggravate anaemia by sup-
pressing erythropoietin gene expression in
anaemic patients [28]. So the design of the
present intervention considered the elimina-
tion or decline of blood lead and cadmium
currently and in the future through increas-
ing mother’s awareness of the factors
causing lead and cadmium toxicity and pre-
sentation of healthy food which helps the
elimination of blood lead. Evaluation of the
programme revealed that both blood lead
and cadmium were lower after the pro-
gramme.

Some researchers have documented a
significant relationship between nutrition
knowledge and nutrition behaviour [29,30].
Comparison of the mean knowledge score
of mothers before and after the intervention
indicated the beneficial effect of the educa-
tional sessions. This concurs with the re-
sults of a community-based study in Delhi
including a nutrition education of 4 months
where mothers showed significantly higher
nutrition knowledge and the dietary iron in-
take of children was significantly higher
than their control group counterparts [30]

Figure 2 Mean lead and cadmium before and
after intervention
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Past experience has suggested that
around US$ 5 to 15 per participant per year
seems to be associated with effective pro-
grammes, at least for those that do not in-
clude provision of additional food which
approximately doubles the cost [20]. In
many cases, well conceived programmes
may be ineffective simply because their
coverage is too low to have a broad impact
on the problem, or because they do not
reach those most in need. In other cases,
the principles may be correct but the level
of resources committed may be unrealisti-
cally low so nothing much can really be
achieved [19].

Analysis of the cost of the present pro-
gramme per subject indicated US$ 20.5 per
child per year was within the range of ef-
fective nutrition intervention programmes;
this includes provision of additional food.

A finding in the present study that was
not intended but expected is the shift of the
nutrition status toward overweight. Moth-
ers would not accept a loss in the body
weight of their children even if they were
overweight at the start of a study even

though it aimed at improving the nutritional
status of children. However, it is expected
that the knowledge mothers acquired on
healthy food will eliminate the possibility of
obesity in the study group in the long run.

This programme has been sustainable
by increasing the nursery fees by LE 5 per
month which, added to the original feeding
fund of LE 3500 per month, allows for this
programme to continue.

Conclusions

Nutrition intervention can be provided to
preschool children in day care centres.
Short interventions appear to be practical
strategies for improving the nutritional sta-
tus of children.
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ABSTRACT A multidisciplinary intervention to reduce protein–energy malnutrition among children in rural areas
was piloted in 3 provinces of the Islamic Republic of Iran. Based on an initial situation analysis, a range of
interventions were implemented through local nongovernmental organizations, including nutrition, health and
literacy education for mothers, improved growth monitoring and fostering rural cooperatives and income
generation schemes. Malnutrition before and after the intervention (in 1996 and 1999) was assessed using
anthropometric measurements of random samples of children aged 6–35 months in control and intervention
areas. Three years into the intervention, all indicators of malnutrition had consistently decreased in all interven-
tion areas and the prevalence of underweight and stunting was significantly lower. Control areas showed a
mixed pattern of small increases and decreases in malnutrition indicators.

Intervention multidisciplinaire pour réduire la malnutrition chez l’enfant en République islamique
d’Iran
RÉSUMÉ Une intervention multidisciplinaire pour réduire la malnutrition protéino-énergétique chez l’enfant en
zone rurale a été menée dans trois provinces de la République islamique d’Iran. Sur la base d’une analyse de
la situation initiale, diverses interventions, comprenant l’éducation nutritionnelle et sanitaire des mères et leur
alphabétisation, le renforcement du programme de surveillance de la croissance, la promotion des coopéra-
tives rurales et de projets générateurs de revenus, ont été mises en oeuvre par le biais d’organisations non
gouvernementales. La malnutrition avant et après l’intervention (en 1996 et en 1999) a été évaluée en utilisant
les mesures anthropométriques réalisées sur des échantillons aléatoires d’enfants âgés de 6 à 35 mois dans
les zones témoins et dans les zones d’intervention. Trois ans après le début de l’intervention, tous les indica-
teurs de la malnutrition avaient diminué systématiquement dans toutes les zones d’intervention et la prévalence
du déficit pondéral et du retard de croissance était significativement plus faible. Les zones témoins montraient
un tableau diversifié avec de petites augmentations et diminutions des indicateurs de la malnutrition.
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Introduction

Considerable efforts have been made
throughout the world to promote the health
of communities. Although these efforts
have decreased mortality rates, especially
among infants, protein–energy malnutrition
is still the most important nutritional prob-
lem in many developing countries [1], in-
cluding the Islamic Republic of Iran. The
last national survey in the country in No-
vember 1998 showed that in rural areas
12.8% of under 5-year-olds suffered from
mild to severe nutritional stunting, 13.7%
of them were underweight and 4.8% of
them suffered from wasting [2]. The prev-
alence of underweight among children un-
der 6 months is similar to a well-nourished
community (3%), but the prevalence of
underweight increases after this age, peak-
ing at 13.8% in 2-year-olds (aged 24–35
months). In order to prevent the problem
of underweight, therefore, interventions
should be focused on children under 2
years old before they display the symptoms
of underweight.

Some of the factors known to affect the
development of malnutrition include poor
nutritional knowledge of mothers, illiteracy,
inappropriate child feeding, low household
income, food shortages and poor sanitation
practices that involve children in a vicious
cycle of infection and malnutrition [3].

Experiences of other countries such as
Indonesia and India show that multidisci-
plinary interventions in the community us-
ing non-governmental organizations
(NGOs) with expertise in food and nutri-
tion development can reduce protein–ener-
gy malnutrition [4]. In the present study, a
pilot intervention for decreasing malnutri-
tion among children, with the emphasis on
intersectoral cooperation and obtaining the
participation of the community, especially
mothers, was carried out in rural areas of 3

provinces of the Islamic Republic of Iran.
The main target of the intervention was to
reduce the malnutrition of children aged
less than 3 years old to one-third of its ini-
tial figure. This paper outlines the stages of
the programme: the preliminary data gath-
ering to plan the intervention, the imple-
mentation of the intervention and the
collection and analysis of pre- and post-
intervention anthropometric measurements
of children.

Methods

Intervention areas
This study was performed from 1996 to
1999 in rural areas of 3 different districts
of 3 provinces: Ilam (Ilam province), Bard-
sir (Kerman province) and Borazjan
(Bushehr province). These areas were se-
lected on the basis of a number of criteria:
the high prevalence of malnutrition among
children under 5 years old based on routine
data from the primary health care system; a
good primary care infrastructure, efficient
management and sufficient health person-
nel; and the appropriate capacity of relevant
sectors in the area, including agriculture
and education. In each district of each
province, all the villages were covered by
the intervention: 139 in Ilam, 122 in Bo-
razjan and 176 in Bardsir.

To select control areas for comparison
with the intervention areas, another district
was selected from each province with a
similar socioeconomic situation and a simi-
lar prevalence of malnutrition, and data was
collected from all the villages in the district.

Sample
To demonstrate a reduction in malnutrition
of children aged less than 3 years old to
one-third of its initial figure, the required
sample size was estimated to be about 700
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children in each area (α = 0.05, β = 0.01).
Considering the ratio of children aged less
than 3 years to the total population, about
2000 households were needed to obtain the
required number of children. With the suc-
cess of the national family planning pro-
gramme in recent years, it was possible to
reduce the number of children in the sam-
ples. In this way, 659 children aged 6–35
months from Ilam, 532 children from Bo-
razjan, and 512 children from Bardsir were
selected by systematic random sampling
(Table 1).

Situation analysis
In the first phase, a situation analysis was
made of the incidence of malnutrition and
factors affecting the problem among chil-
dren of the study areas. The situation anal-
ysis aimed to collect and analyse basic
socioeconomic and health information
from households and agricultural informa-
tion about the areas using questionnaires.
Data were collected about: knowledge, atti-
tudes and practices of mothers about child
feeding, growth monitoring, family plan-

ning, sanitation, safe drinking water, food
production and socioeconomic conditions.
Food consumption patterns of the house-
hold and child were studied with a food fre-
quency questionnaire, and by weighing
samples of consumed foods.

Anthropometric measures
The first phase included taking baseline an-
thropometric measures of children in the
intervention and control areas to determine
the prevalence of malnutrition. The weight
of the children was measured using pan
weight scales and height using a height
meter. The precision of the scales
was checked with control weights. The
percentage prevalence of underweight
(weight-for-age), nutritional stunting
(height-for-age) and wasting (weight-for-
height) in the control and intervention areas
were calculated. The reference for anthro-
pometric measures was the World Health
Organization/National Center for Health
Statistics (WHO/NCHS) standards [5] and
the cut-offs were –2 standard deviations
from the mean.

Table 1 Number of children participating in the study
pre- and post-intervention in the control and
intervention areas

Area No. of children measured
Pre-intervention Post-intervention

Llam
Control area 524 339
Intervention area 654 335

Bardsir
Control area 521 331
Intervention area 510 381

Borazjan
Control area 586 359
Intervention area 531 433
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Intervention
Based on the findings of the situation analy-
sis, a range of appropriate nutritional and
social intervention strategies were designed
to combat malnutrition in the areas. The in-
tervention measures included:
• educating mothers about: breastfeeding,

complementary feeding, child feeding in
diarrhoea and other diseases, balancing
and diversifying diet and food groups,
preparing safe drinking water, creating
a healthy home environment and family
planning,

• reinforcing the growth monitoring pro-
gramme and sensitizing mothers to chil-
dren’s growth cards,

• strengthening literacy programmes for
women,

• increasing access to foods through es-
tablishment of rural cooperative stores,

• promoting home gardening,
• granting loans for family self-suffi-

ciency programmes such as carpet
weaving, confectionary, tailoring, em-
broidery and poultry breeding,

• establishing programmes for improved
employment and income generation.

Different sectors, agricultural, educational
and social, participated in this intervention
programme, including a literacy movement
organization, social welfare organizations
and rural cooperatives.

Safe drinking water. Households that
obtained their water from wells and rivers
were supplied with concentrated chlorine
solution by the behvarz for chlorination of
water at home.

Sanitary toilets. To expand the number
of sanitary toilets the district health centre
supplied plumbers to villagers who needed
them. Building the toilet structures and sep-
tic tanks were done by the villagers them-
selves.

Waste disposal. All refuse was collected
in containers with lids. Removal was done
by volunteers from the villages. The beh-
varz was responsible for educating people
and involving them in this activity.

Health education for a healthy environ-
ment. Education about the environment
was done by the behvarz with support
from peripheral workers from all sectors
such as agricultural extension workers,
teachers and schoolchildren.

Promotion of breastfeeding. Counsel-
ling was done by the behvarz in the health
house at the time of prenatal and postnatal
check-ups, at consultations and during
home visits. Breastfeeding was also pro-
moted via the mass media and with the help
of others such as teachers and schoolchil-
dren.

Growth monitoring and promotion. The
behvarz were actively involved in the coun-
selling of mothers on the nutritional re-
quirements for children based on the
outcome of weighing and charting. The
mothers also were taught to interpret their
children’s growth curves.

Complementary feeding. All health
houses were equipped with gas cookers
and other necessary items for conducting
nutrition classes and the behvarz transport-
ed the equipment to satellite villages. The
behvarz held demonstrations about correct
methods of food preparation for mothers
with children in the age groups requiring
complementary food as well as for other
women of the village.

Home gardening. In order to encourage
people to consume more vegetables, agri-
culture extension workers were involved in
the distribution of seeds to health houses
and schools. Practical training about nutri-
tion and planting vegetables at home were
conducted for women and girls through the
rural women’s unit of the Bureau of Pro-
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motion of Rural Women and by the agricul-
ture extension workers.

Promoting consumption of dairy prod-
ucts and fruits. The behvarz and peripheral
workers from all sectors (welfare organi-
zations, education, and agriculture) were
actively involved in nutrition education and
awareness about the importance of a bal-
anced and varied diet. Special booklets on
nutrition for rural women were designed by
nutrition experts and simplified by the liter-
acy movement officers.

Animal husbandry. The department of
animal husbandry in the Ministry of Agri-
culture was involved in encouraging villag-
ers to start rearing livestock and poultry in
order to improve the availability of dairy
products, meats and eggs and to contribute
towards income generation.

Coordination of the intervention
The organizations involved in the interven-
tion were run at the local government, pro-
vincial and district level but the activities
had to be coordinated at the national level.
The literacy movement is a department in
the Ministry of Education that is responsi-
ble for educating rural illiterate adult wom-
en and men. Social welfare is a
governmental organization which covers
poor people in rural areas (health insurance,
food aid, etc.). The rural cooperatives or-
ganization is under the Ministry of Agricul-
ture and is responsible for distributions of
food items and managing rural markets.
The specification of this education inter-
vention was that all relevant government
sectors were actively involved in educating
the people in the villages. Training work-
shops were conducted for them through
provincial health centres.

Evaluation
In the evaluation carried out 3 years after
the start of the intervention, anthropomet-

ric data collected in the first phase were
again gathered through measuring the
weight and height of children aged 6–35
months who were selected by a sampling
method similar to the first phase. The
weight and height of randomly selected
children in the control districts were also
measured.

Analysis
The data were analysed using Epi-Info,
version 6.0. Differences in the prevalence
of underweight, stunting and wasting were
assessed in the intervention and control ar-
eas comparing the values before (1996)
and after (1999) implementation of the in-
tervention.

Results

Intervention areas
Figure 1 shows the percentage prevalence
of underweight, stunting and wasting in the
3 intervention areas before and after imple-
mentation of the intervention. All indicators
of malnutrition decreased in all areas after
the intervention (except for wasting in
Ilam).

A small non-significant decrease in per-
centage prevalence of underweight
(weight-for-age) was seen in Ilam (12% to
10%) , whereas in Borazjan and Bardsir the
prevalence of underweight was halved af-
ter the intervention (23% to 11% in Bo-
razjan and 28% to 14% in Bardsir) (P <
0.0001).

Figure 1 also shows that nutritional
stunting (height-for-age) greatly decreased
in all areas (25% to 12% in Ilam, 41% to
13% in Borazjan and 31% to 19% in Bard-
sir) (P < 0.0001).

The percentage prevalence of wasting
(weight-for-height) decreased in Borazjan
(9% to 4%) (P < 0.0001) (Figure 1). In
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Bardsir, a small decrease in wasting was
seen (5% to 3%), but this was not statisti-
cally significant. The prevalence of wasting
increased slightly in Ilam (2% to 3%), but
not significantly so.

Control areas
Figure 2 shows the percentage prevalence
of malnutrition in control areas of the 3
provinces in the same years as the interven-
tion period (1996 and 1999). In 1996, lev-
els of malnutrition were generally lower in
control areas than in intervention areas.
While some decreases in underweight,
stunting and wasting were recorded in
1999, these were much smaller than in in-
tervention areas.

Underweight decreased in control areas
of Borazjan (13% to 8%) (P > 0.05) and
Bardsir (24% to 16%) (P < 0.0001), but the
prevalence of underweight increased in
Ilam over the 3 years (9% to 12%).

Similarly, stunting increased in Ilam
(13% to 17%), and small decreases were
seen in Borazjan (16% to 15%) (P > 0.05)
and Bardsir (37% to 30%) (P < 0.03).

The prevalence of wasting changed lit-
tle over the 3 years in all areas (from 2% to
4% in Ilam, from 5% to 4% in Borazjan and
3% to 3% in Bardsir).

Discussion

Our intervention for reducing children’s
malnutrition was based on the triple-A ap-
proach (Assessment–Analysis–Action)
proposed by UNICEF in 1989 [6]. The ini-
tial assessment and analysis of the situation
determined the key factors affecting the
prevalence of malnutrition, while the evalu-
ation phase determined the effectiveness of
interventions. Other studies, in different
countries such as Thailand, India and the
Philippines, present considerable evidence
about the usefulness of such interventions.
In Thailand, the Family Nutrition Improve-
ment programme used multicultural initia-
tives, including growth monitoring of
children under 5 years old, practical nutri-
tion education, promotion of home garden-
ing, iron and vitamin A supplementation and

Figure 1 Comparison of prevalence percentage of malnutrition indicators in intervention areas
of Ilam, Borazjan and Bardsir in 1996 and 1999 (before and after the intervention)
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treatment of diarrhoea with oral dehydra-
tion solutions [7]. These were performed
with the participation of the community
and trained volunteers. Evaluation of this
programme showed that it led to positive
changes in knowledge and practice of
households regarding children’s growth.
For this project, the government of Thai-
land assigned all of its resources and facili-
ties to the selected interventions.

In the Integrated Child Development
Services project in 1975, India carried out
an integrated initiative for children under 5
years and for pregnant and lactating wom-
en, through food grants, food supplements
and immunization and nutrition education
by health and social workers. Evaluation of
the programme showed a decrease of se-
vere malnutrition in centres covered by the
scheme. One of the essential factors in the
success of that programme was the train-
ing of workers and continuous supervision
at the local level, which led to promotion of
their skills [6].

In the Philippines, the Philippines Nutri-
tion Programmes has since 1974 carried

out thorough growth monitoring of chil-
dren less than 5 years old using rural volun-
teers. The volunteers were involved in
weighing children, nutrition education,
family planning services, immunization and
other health services. This programme was
supported by government and succeeded in
its aims, despite the political instabilities in
the country [7].

Similar to our study, South Africa per-
formed the Integrated Nutrition Pro-
gramme in its primary health care system,
as a pilot in 4 provinces in 1997. The main
activities of that programme, which was
achieved by intersectoral participation,
were training of teachers, farmers and oth-
er volunteers interested in food self-suffi-
ciency, promotion of the health of women
and children, promotion of exclusive
breastfeeding of children under 6 months
and continuing breast feeding for 2 years
and establishing “nutrition rehabilitation
centres”. After evaluation of the pro-
gramme at the end of 1998, it was extended
nationwide [8].

Figure 2 Comparison of prevalence percentage of malnutrition indicators in control areas of
Ilam, Borazjan and Bardsir in 1996 and 1999
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In the present study, strengthening the
existing growth monitoring programme
and sensitization of mothers to children’s
growth cards were considered key strate-
gies for promoting the growth of children.
In the Family Nutrition Improvement Pro-
gramme in Indonesia, growth monitoring
of children proved to be effective as an ed-
ucational means for timely recognition and
control of children’s growth disorders [9].

One of the specifications of our study
was the reliance on nutrition education,
without resorting to food grants. Although
food grants programmes for children in
Senegal, Morocco, Sri Lanka, Tanzania and
India have had good effects, programmes
based on nutrition education alone have
also been successful. As an example, a
community-based intervention through nu-
trition education performed in the Domini-
can Republic showed that the prevalence of
moderate and severe malnutrition in chil-
dren aged 2–3 years decreased to one-third
of its initial figure 3 years after the inter-
vention [10]. The beneficial effects of nu-
trition education on the nutrition status of
low-income pregnant Mexican women is
another example of a successful interven-
tion [11].

This 3-year intervention for decreasing
malnutrition in rural areas of the Islamic

Republic of Iran with the cooperation of
different community and NGO sectors re-
sulted in a significant decrease in all malnu-
trition measures among under-3-year-olds.
The success of our programme, as in inter-
ventions in other countries, may be attrib-
uted to the intersectoral cooperation and
participation of all development sectors to
tackle the multidimensional causes of mal-
nutrition.
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ABSTRACT This study aimed to describe dietary habits of Syrian adolescents attending secondary schools
in Damascus and the surrounding areas. A descriptive, cross-sectional study was carried out on 3507
students in 2001. A stratified, 2-stage random cluster sample was used to sample the students. The con-
sumption pattern of food items during the previous week was described. More than 50% of the students said
that they had not consumed green vegetables and more than 35% had not consumed meat. More than 35%
said that they consumed cheese and milk at least once a day. Only 11.8% consumed fruit 3 times or more
daily. Potential determinants of the pattern of food consumption were analysed. Weight control practices and
other eating habits were also described.

Enquête sur les habitudes alimentaires d’adolescents scolarisés à Damas (République arabe
syrienne)
RÉSUMÉ Cette étude avait pour objectif de décrire les habitudes alimentaires d’adolescents syriens
fréquentant des écoles secondaires à Damas et dans ses environs. Une étude transversale descriptive a
été réalisée auprès de 3507 élèves en 2001. Un échantillonnage aléatoire en grappes stratifié à deux degrés
a été utilisé pour répartir les élèves. Les caractéristiques de la consommation des aliments durant la semaine
précédente ont été décrites. Plus de 50 % des élèves déclaraient n’avoir pas consommé de légumes verts
et plus de 35 % n’avaient pas consommé de viande. Plus de 35 % déclaraient avoir consommé du fromage
et des laitages au moins une fois par jour. Seuls 11,8 %  des élèves consommaient des fruits trois fois par
jour ou plus. Les déterminants potentiels de la consommation alimentaire ont été analysés. Les pratiques de
contrôle du poids et les autres habitudes alimentaires ont également été décrites.
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Introduction

The quantity, strength, and consistency of
evidence that relates dietary factors to
chronic diseases, and the substantial im-
pact of these conditions on health are rea-
son enough to promote policies to increase
the adoption of healthy diets [1,2].

The health of young people and adults is
critically linked to the health-related behav-
iours they choose to adopt. Unhealthy di-
etary behaviour is one of those risky
behaviours. Evidence from studies of the
eating habits of young people raises con-
cern about the implications on their future
health [3].

The Syrian Arab Republic is a country
witnessing great developments. It is also
facing a clear epidemiological transition;
chronic diseases are emerging as the main
causes of death (Syrian Ministry of Health,
unpublished report, 2000). The population
of the country is rather young: the age
group 10–19 years constitutes more than
25% of the total [4]. The net enrolment at
secondary school is 40% for males and
45% for females [5].

Adolescents may not think of the long-
term consequences of their health practic-
es, rather, they consider only short-term
consequences and assume they can alter
their habits later for better health [3]. An
analysis of dietary habits among adoles-
cents would be useful in depicting preva-
lent habits, and also for designing relevant
effective nutrition education recommenda-
tions. As far as is known, there are no pre-
vious studies in the Syrian Arab Republic
that describe eating habits among adoles-
cents, although other risky behaviours have
been studied, e.g. smoking [6].

This study aimed to describe dietary
habits of Syrian adolescents attending sec-
ondary schools in Damascus city and the
surrounding areas.

Methods

The study was conducted in Damascus
and surrounding areas. Damascus, the cap-
ital of the Syrian Arab Republic, has a pop-
ulation of > 1.5 million [4]. It constitutes
one of the 14 provinces in the country and
is surrounded by another province called
Rural Damascus, with a population of < 2
million [4]. The total number of secondary
schools (grades 7–12) in the 2 provinces
approaches 400, the vast majority of them
government schools.

This was a descriptive, cross-sectional
study. A stratified, 2-stage, random, cluster
sample was used to sample the students. In
the first stage, schools were randomly se-
lected from a sampling frame that included
all schools (grades 7–12) in Damascus city
and Rural Damascus (only 30 km around
Damascus city). That frame was stratified
by education level (2 strata), sex (2 strata)
and place of residence (2 strata). Three
schools from each stratum were randomly
selected, i.e. 24 schools in total. Classes
from each level of education in the selected
schools were randomly chosen. Students
in the 9th and 12th grades were not as well
represented as other grades owing to the
fact that some class teachers refused to al-
low any interruption in their classes since
the students were registered for important
exams in June of the same year. In the
schools where this occurred (5/24
schools), we replaced that class with the
class from the grade below. All students at-
tending the selected classes were included.
The sample size was estimated at 3380 tak-
ing into account: desirable confidence limit
of 95%; an estimated prevalence of an un-
healthy eating habit of 40%; the acceptable
error; and the design effect of 1.5. Initial
sample size was 3514 in-school adoles-
cents; 5 students refused to participate and
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2 questionnaires were returned blank. The
total number of questionnaires analysed
was 3507.

The questionnaire was developed and
adapted from the questionnaire used for the
behavioural risk factor surveillance system
[7]. This modified questionnaire was pilot-
ed on 25 secondary students to check for
ease of understanding and completion. The
questionnaire consisted of 54 questions.
Data collected included background infor-
mation; food consumption and frequency
of the main food items consumed in the
past week; weight perception and weight
control measures practised; reported
weight and height if known by the student;
habits of consuming products such as salt,
coffee, tea, soft drinks and packaged food
(e.g. biscuits, potato chips); and also
snacking habits. A question on the per-
ceived best authority to provide health edu-
cation on nutrition was also included.

Students filled in the questionnaires dur-
ing regular class times, and questionnaires
were also collected in class. The principal
investigator visited all the selected schools
between February and May 2001. Approval
of the school principals was obtained be-
fore the start of the study, and written, in-
formed consent was taken from all the
students through the tool of data collection
itself.

Questionnaires were checked and cod-
ed, and analysis of data was carried out us-
ing SPSS. Missing values were allowed for
in the analysis. Descriptive statistics was
carried out where frequencies were calcu-
lated for all questions. Comparisons be-
tween sexes and place of residence were
also done. The chi-squared test to compare
proportions and t-test to compare means
were calculated. The level of significance
was 0.05.

Results

A total of 3509 students in 24 secondary
schools in Damascus and surrounding ar-
eas received the questionnaire (5 adoles-
cents had refused to participate). Partici-
pation rate was extremely high, only 2
questionnaires were returned blank leaving
a total of 3507 questionnaires. Table 1 sum-
marizes the characteristics of the partici-
pants: 73.2% resided in urban areas, 41.7%
were female, and age range was 13–18
years. More than 36% earned money
through work; this proportion varied sig-
nificantly between males and females
(59.7% and 20.9% respectively).

Figure 1 shows the frequency of food
consumption in the week preceding the day
of the school visit. More than 50% did not
consume green vegetables, about 35% did
not consume red meat and 40% did not
consume red meat at all during that week.
More than 35% said that they consumed
cheese and milk once a day. Only 11.8%
consumed fruits 3 times or more daily in
the previous week. The average number of
meals consumed per day as reported by
students was 2.58 (standard deviation [SD]
0.78). Those who reported the intake of
only 1 meal per day constituted 7.7% of the
study subjects.

The frequency of food consumption
was analysed according to age group, sex,
place of residence, perceived economic
status of the family, and whether the stu-
dent earned money through work. Table 2
shows the results for 2 food items only,
fruits and green vegetables. These were se-
lected because of their special importance.
An analysis of other items is not shown
here for space reasons. For this analysis,
the frequency of food consumption was
recoded into 2 groups: inadequate con-
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sumption (< 1 time daily during the past
week), and adequate consumption (con-
sumed ≥ 1 time daily during past week). As
can be seen from Table 2, the consumption
of fruit differed significantly with per-
ceived economic status and earning money,
while the consumption of green vegetables

differed significantly with age, sex, place
of residence, perceived economic status
and earning money. All these variables were
included in a multivariate logistic regres-
sion analysis, where the dependent variable
was the adequacy of fruit/vegetable con-
sumption. The only predictor for the inade-
quacy of fruit consumption was economic
status as perceived by the student (OR =
0.7 for the highest economic status, 95%
CI: 0.47–0.99). Low vegetable consump-
tion was, however, related to sex (OR =
0.65 for males, 95% CI: 0.56–0.76) and
age (OR = 0.79 for the younger age group,
95% CI: 0.69–0.91) and place of residence
(OR = 1.61 for urban residence, 95% CI:
1.36–1.89).

Table 3 demonstrates how the students
perceived their weight when they were
asked to describe it. It also shows their
plans to control their weight and whether
they actually did that in the previous month.
The mean body mass index (BMI) of 19
males who reported their weight and height
and who described themselves as being
slightly overweight was 24.6 kg/m2 (SD =
4.4), and the mean BMI of 223 females in
the same group was 22.6 kg/m2 (SD =
2.5). According to the World Health Orga-
nization, BMI 25.0–29.0 kg/m2 is defined
as overweight and BMI ≥ 30 kg/m2 is obese
[8]. Of 882 students who actually con-
trolled their weight in the previous month,
806 described their method. Changes in
diet and/or doing exercises were reported
by 705 students. Only 101 students said
that physical activity and exercise were the
only method of weight control they em-
barked on. Significant differences between
males and females regarding weight man-
agement practices were noticed (Table 3).
When the results were analysed by place of
residence, no differences were found. Of
the 1882 (54%) students who stated their
weight and height on the questionnaires,

Table 1 Characteristics of the study subjects
(N = 3507)

Characteristic No. %

Residence
Damascus 2568 73.2
Surroundings 939 26.8

Age (years)
13 730 20.8
14 576 16.4
15 696 19.8
16 695 19.8
17 654 18.6
18 145 4.1

Sex
Male 1461 41.7
Female 2046 58.3

School grade
7th 652 18.6
8th 652 18.6
9th 350 10.0
10th 863 24.6
11th 627 17.9
12th 363 10.4

Perceived economic
status of family

Low 152 4.3
Moderate 1984 56.6
Good 1229 35.0

Earning money
through work

Yes 1240 35.4
No 2116 60.3

Missing data for some questions means that some
values for total number of respondents are
different.
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only 7% had a BMI > 25 and only 1% had a
BMI > 30.

Students were asked about their own
perceptions of their eating habits (Table 4).
A large proportion considered that they
consumed lots of tea and soft drinks. Also,
more than a third of students admitted us-
ing too much salt on food. More than 50%
said that they ate too much packaged food
such as biscuits and chocolates. Some had
consumed as much as 6 pieces per day.
Snacking and eating outside the house were
extremely prevalent among study subjects.
When asked about the foods they usually
ate for snacks, it varied from western type

meals (pizza, for example) to traditional
types such as legume-containing food
(falafel), and meat-containing food (shaw-
erma, shish tawouk). Snacks were taken
inside restaurants or from take-away
shops. Snacking did not differ significantly
by age group or perceived economic status
of the family.

When asked about sources of nutrition
education, 33.1% of students indicated the
family only as the best source of informa-
tion; 6.4% indicated the school only and
5.1% indicated the media only. A total of
19.5% of adolescents indicated > 1 source.

Table 2 Differences in frequency of food consumption of selected items by demographic and
socioeconomic characteristicsa

Characteristic Fruit consumption Green vegetable consumption
Adequateb Inadequate Adequate Inadequate

No. % No. % No. % No. %

Age (years)
13–15 826/1984 41.6 1158/1984 58.4 843/1954* 43.1 1111/1954 56.9
16–18 599/1494 40.1 898/1494 60.1 707/1481 47.7 774/1481 52.3

Sex
Male 569/1448 39.3 879/1448 60.7 736/1426* 51.6 690/1426 48.4
Female 856/2033 42.1 1177/2033 57.9 814/2009 40.5 1195/2009 59.5

Place of residence
Damascus 1078/2552* 42.2 1474/2552 57.8 1218/2510* 48.5 1292/2510 51.5
Surroundings 347/929 37.4 582/929 62.6 332/925 35.9 593/925 64.1

Perceived economic
status of family

Low 47/152* 30.9 105/152 69.1 72/148* 48.6 76/148 51.4
Moderate 840/1970 42.6 1130/1970 57.4 909/1949 46.6 1040/1949 53.4
Good 479/1217 39.4 738/1217 60.6 502/1199 41.9 697/1199 58.1

Earning money
through work

Yes 481/1226 9.2 745/1226 60.8 589/1224* 48.1 635/1224 51.9
No 886/2106 42.1 1220/2106 57.9 896/2073 43.2 1177/2073 56.8

aNumbers of respondents are different due to missing answers for some items.
bAdequate = eating item ≥ 1 time daily, inadequate = eating item < 1 time daily.
*Statistically significant at P < 0.05; results from chi-squared test.
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Table 3 Weight perception and management as reported by students

Variable Males Females Total P valuea

No. % No. % No. %

Weight perception
Very thin 8 0.6 10 0.5 18 0.5 < 0.001
Thin 280 19.6 323 16.1 603 17.6
Appropriate 930 65.2 1269 63.3 2199 64.1
Slightly overweight 207 14.5 401 20.0 608) 17.7
Overweight 2 0.1 3 0.1 5 0.1
Total 1427 100 2006 100 3433 100

Plan to control weight
Lose weight 279 19.8 817 41.1 1096 32.3 < 0.001
Gain weight 403 28.6 292 14.7 695 20.5
No change planned 494 35.1 671 33.7 1165 34.3
Not interested 231 16.4 209 10.5 440 13.0
Total 1407 100 1989 100 3396 100

Weight control during
past month

Yes 316 22.0 566 28.0 882 25.5 < 0.001
No 1118 78.0 1453 72.0 2571 74.5
Total 1434 100 2019 100 3453 100

aP-values were derived using chi-squared test.

Table 4 Self reported dietary habits of in-school adolescents

Dietary habit Males Females Damascus city Rural Damascus
No. % No. % No. % No. %

Drinking a lot of tea 990/1455** 68.0 1018/2041 49.9 1475/2562 57.6 533/934 57.1

Drinking a lot of coffee 157/1449** 10.8 293/2035 14.4 337/2552 13.2 113/932 12.1

Drinking a lot of maté tea 328/1446** 22.7 285/2032 14.0 462/2546 18.1 151/932 16.2

Drinking a lot of soft
drinks (not canned) 702/1447** 48.5 801/2033 39.4 1026/2551** 40.2 477/929 51.3

Eating a lot of packaged
food 669/1422** 47.0 1185/2015 58.8 1332/2514 53.0 522/923 56.6

Using too much salt on
food 532/1439 37.0 791/2029 58.5 943/2540* 37.1 380/928 40.9

Using too much pepper on
food 352/1426 24.7 497/2019 24.6 596/2525* 23.6 253/920 27.5

Eating frequently outside
the house 932/1382** 67.4 1074/1972 54.5 1479/2459 60.1 527/895 58.9

Missing data for some questions means that some values for total number of respondents are different.
*Significant at P < 0.05.
**Significant at P < 0.01. Results from chi-squared test.
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Discussion

This study identified a number of eating
habits practised by in-school adolescents in
Damascus city and the surrounding areas
that are potentially harmful and unhealthy
[2]. Food consumption and other dietary
behaviours are influenced by many factors.
These include culture, agriculture, socio-
economic factors and lifestyle. Our results
are comparable with those of studies from
neighbouring countries (A.M. Sibai, N.
Kanaan, unpublished report, 1998) and
western countries [9].

The study revealed that food consump-
tion could be determined by economic fac-
tors such as fruit consumption as this is
rather an expensive item on the market.
Green vegetables, being a cheap item on the
market, were consumed more by partici-
pants who reported low economic status of
their families compared to more expensive
items like fruit (Table 2).

Self-reported weight and height indicat-
ed that obesity and overweight were not
prevalent among the study subjects. Never-
theless, Syrian adolescents did engage in
weight control behaviours. Some of those
who practised weight control measures,
mainly females in this study, may be at risk
of inadequate nutritional intake. Adoles-
cents in particular can come under consid-
erable pressure from the world at large to
conform to current trends in fashion, body
image, behaviour or foods. Recent devel-
opments in western dietary practices have
tended to leave adolescents vulnerable to
low intake of energy and of certain nutri-
ents [10]. Studies of adolescents have
noted the importance of psychosocial vari-
ables such as body image and self-percep-
tion in shaping dietary practices [11].
Nonetheless, our study revealed that nearly
half the participants (46%) were not aware
of their weight and height; this is another
interesting finding that deserves note.

Snacking and light meal consumption
was very common among study subjects.
The food pattern was characterized by ir-
regularity of meal consumption. Although
snacks can be a source of needed nutrients,
it is important that they do not substitute
for regular meals. Snacking is an estab-
lished eating pattern among adolescents
worldwide. Snacking was more common
in Nordic countries compared to southern
European countries [12,13].

This study, like many others, has many
limitations. First of all, using the food fre-
quency questionnaire may be problematic.
In spite of their inherent limitations, food
frequency questionnaires have been used
increasingly in research. Considerable re-
search has been devoted to improving the
validity and reproducibility of these ques-
tionnaires [14]. Secondly, our study has
focused on in-school adolescents. Al-
though secondary education is not univer-
sal in the country, a large proportion of
adolescents attend schools. Additionally,
our sample may have under-represented
the rural areas. We embarked, for feasibility
reasons, on sampling from schools close to
Damascus city, within around 30 km of the
city centre (the study was not intended to
cover a national representative sample). In
the cases where 9th and 12th grades were
replaces by the grade below, we have no
reason to think that this biased the results.
Thirdly, self-administered questionnaires
have some inherent problems and are sub-
ject to self-perceived measurements and
reporting errors. But since our sample size
was large, this should not affect the validity
of the results very much, and the results
compared well with similar studies. Further
research is, however, needed to measure
the nutritional status of Syrian adolescents
objectively.

As far as is known, this study provided,
for the first time in the country, data on the
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dietary habits of Syrian adolescents. It
highlighted, despite some limitations, the
urgent need to intervene and to promote
healthy eating behaviour among those
youngsters. Schools can help young peo-
ple improve their eating habits by imple-
menting effective policies and
educational programmes that reach fami-
lies and the community at large [15]. In-
terventions at school have a great
potential to work positively. A study from
the United Kingdom suggested how diffi-
cult it is to achieve sustained dietary
changes in the eating habits of secondary
school children [16]. However, our study
revealed that families might have an im-
portant role to play since a high propor-

tion of students felt their families would
be a good source for nutrition education.

In conclusion, this study provided some
baseline data for future research and for the
use of policy makers. It also clearly sup-
ports the need for effective dietary educa-
tion for adolescents, and even for children.
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ABSTRACT Sufficient data relating urinary iodine excretion in children to other iodine deficiency indicators
are lacking in Egypt. We assayed urinary iodine concentration and serum levels of thyroid stimulating
hormone (TSH), thyroglobulin, free triiodothyronine (T3) and free tetraiodothyronine in 99 school-aged
Egyptian children. Goitre was found in 25 children. Median urinary iodine concentration was 70 µg/L. We
found mild iodine deficiency (50–99 µg/L) in 60.6 % of the children and moderate to severe deficiency (< 50
µg/L) in 31.3%. The latter showed a high frequency of goitre and elevated mean serum free T3, TSH and
thyroglobulin levels. Individual urinary iodine excretion rates vary, therefore these other indicators could help
in screening for iodine deficiency at an individual level, especially in moderate to severe deficiency.

L’iode urinaire et les autres indicateurs d’une carence en iode dans un échantillon d’enfants d’âge
scolaire en Égypte
RÉSUMÉ On manque de données suffisantes concernant l’excrétion d’iode urinaire chez l’enfant par rapport
aux autres indicateurs d’une carence en iode en Égypte. Nous avons mesuré la concentration d’iode urinaire
et le taux sérique d’hormone thyréotrope (TSH), de thyroglobuline et de triiodothyronine libre (T3) et de
tétraiodothyronine libre chez 99 enfants égyptiens d’âge scolaire. Un goitre a été observé chez 25 enfants.
La concentration moyenne d’iode urinaire était de 70 µg/L. Nous avons trouvé une légère carence en iode
(50-99 µg/L) chez 60,6 % des enfants et une carence modérée à sévère (< 50 µg/L) chez 31,3 % des
enfants. Ces derniers ont montré une forte fréquence du goitre et des concentrations sériques moyennes de
T3 libre, de TSH et de thyroglobuline élevées. Le taux d’excrétion d’iode urinaire individuel varie ; ces autres
indicateurs pourraient donc aider à dépister la carence en iode au niveau individuel, notamment dans les cas
de carence modérée à sévère.
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Introduction

Worldwide, iodine deficiency is the com-
monest cause of preventable mental retar-
dation as well as goitrous hypothyroidism
(endemic goitre), especially in developing
countries. An insufficient supply of the es-
sential micronutrient iodine, an integral part
of thyroid hormones, results in impaired
thyroxine production, producing a spec-
trum of iodine deficiency disorders includ-
ing endemic goitre, cretinism, hypo-
thyroidism, short stature and neuromuscu-
lar and neurosensorial deficit [1,2].

Most iodine absorbed in the body even-
tually appears in the urine, so urinary iodine
concentration is a good marker for very re-
cent dietary iodine intake [1]. Iodine con-
centrations can, however, vary con-
siderably from day to day and over a single
day in one individual [3]. Thus, a single uri-
nary iodine measurement is not representa-
tive of individual nutritional iodine status.
Urinary iodine concentrations are useful,
however, when used in cross-sectional, ep-
idemiological surveys in population sam-
ples of appropriate size [4].

Therefore, the assessment of other indi-
cators of iodine deficiency disorder such as
the presence of goitre, serum thyroid pro-
file or serum thyroglobulin might be helpful
at an individual level if used in conjunction
with urinary iodine concentration to dis-
cover iodine deficiency, especially in mod-
erate to severe cases, and would also help
for follow-up after iodine supplementation
to ensure its success and to prevent conse-
quent morbidity [5].

It has been confirmed that urinary io-
dine excretion assesses iodine nutrition
only at the time of measurement, whereas,
thyroid size reflects iodine nutrition over
months or years [1]. Serum thyroglobulin
has been reported to change inversely with
iodine intake in all age groups [6]. On the

other hand, the pattern of circulating thy-
roid hormones in clinically euthyroid chil-
dren in areas of severe iodine deficiency
has been characterized by low serum tetra-
iodothyronine (T4), elevated thyroid stimu-
lating hormone (TSH) and normal or
supernormal triiodothyronine (T3) [7].

In Egypt, endemic goitre and low uri-
nary iodine concentration have been report-
ed in several regions [8–11]. Most studies
in Egypt, however, did not relate urinary io-
dine concentration with other laboratory in-
dicators for iodine deficiency disorders.

The objective of this study was to relate
the urinary iodine excretion in a sample of
school-age children (5–13 years) to other
indicators of iodine deficiency disorder
such as thyroid profile, serum thyroglobu-
lin and the presence of goitre. Children are
at high risk of the consequences of iodine
deficiency and hypothyroidism (growth
and physical and mental development can
be affected) and are the focus of school-
based national surveys.

Methods

We interviewed 300 children as potential
participants in this study. The inclusion cri-
terion was age group (5–13 years) while
the exclusion criteria were the presence of
any systemic chronic or autoimmune dis-
ease. Informed consent was taken from all
participants or their parents before entering
the study. We excluded 74 of these chil-
dren: 25 were outside the age range, 40 had
chronic systemic disease and 9 had autoim-
mune disease. A total of 127 refused to par-
ticipate, 55 because of fear of giving blood
samples and 72 owing to lack of time.

In all, 99 school-age children 5–13
years old, 58 males and 41 females, were
consecutively enrolled. These children
were apparently healthy siblings and rela-
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tives of patients attending the clinic of
Cairo University children’s hospital. People
attending this hospital come from many re-
gions of Egypt; most of them are of low or
intermediate socioeconomic status.

History taking (which included ques-
tions on iodine supplementation and symp-
toms of hypothyroidism) and clinical
examination were carried out, including
neck examination by inspection and palpa-
tion for goitre according to World Health
Organization (WHO) classification [1].
Blood samples (5 mL venous blood) were
taken from each child. Sera were separated
and divided into 2 aliquots for assay of thy-
roid hormones. One was used for serum
free T3 and free T4 by solid phase radioim-
munoassay [12], and serum TSH by solid-
phase immunoradiometric assay (Allegro
highly sensitive TSH kit, Nichols Institute
Diagnostics, San Juan Capistrano, Califor-
nia). The second aliquot was used for
assay of serum thyroglobulin by chemilu-
minescent immunoassay using the auto-
mated Immulite analyser [13]. All
commercial kits were supplied by DPC
(Diagnostic Products Corporation, Los An-
geles).

A morning spot urine sample was ob-
tained from each child in a clean cup and
stored at –20 °C until assayed for urinary
iodine. Urine was digested with ammonium
persulfate to get rid of interfering substanc-
es, then iodide was measured by its catalyt-
ic action on the reduction of ceric
ammonium sulfate (yellow) to the cerous
form (colourless), coupled to the oxidation
of arsenite to arsenate (Sandell–Kolthoff
reaction) [14]. All chemicals were supplied
by Sigma (Saint-Quentin, France).

We used SSPS, version 9 for data pro-
cessing. Quantitative data were presented
as mean and standard deviation for normal-
ly distributed variables and mean and per-
centiles for skewed distributions. For

comparison of means, the Student t-test or
Mann–Whitney test was used. For qualita-
tive data chi-squared was used for compar-
ison. Correlation between variables was
done and Spearman’s rank correlation co-
efficient calculated. All tests were 2-tailed
and considered statistically significant at P
< 0.05.

The WHO cut-off points for urinary io-
dine levels were used to define iodine defi-
ciency as well as to classify the severity of
the deficiency: optimal urinary iodine con-
centration > 99 µg/L; mild deficiency 50–
99 µg/L; moderate deficiency 20–49 µg/L;
and severe deficiency < 20 µg/L [1].

Results

There were 99 children in the study group,
59 male and 41 female. Mean age was 9.1
years (standard deviation 2.8), range 5–13
years.

Classification according to urinary io-
dine concentration followed the WHO cut-
off points for iodine deficiency levels is
shown in Table 1. Urinary iodine concen-
tration was not normally distributed; the
median level was calculated as 70.0 µg/L
with the 25th and 75th percentiles being
33.0 µg/L and 85.0 µg/L (Table 1). No sig-
nificant difference between males and fe-
males was seen in the different grades of
iodine deficiency (P = 0.06).

By clinical examination, goitre was
found in 25 of the children we studied. Uri-
nary iodine concentration was decreased in
all goitrous children (Table 2). Goitre was
present in 64.5% of children who had mod-
erate or severe iodine deficiency (mostly
grade 2 goitre) compared to only 8.3% of
children with mild deficiency (mostly grade
1 goitre). The difference was statistically
significant (P < 0.01). Goitre was not
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present in the children who did not have io-
dine deficiency.

Elevated serum thyroglobulin (> 40 ng/
mL) was found in 6 children (6.1%); all
had moderate or severe iodine deficiency.
They constituted 19.4% of the children
who had moderate or severe iodine defi-
ciency. Similarly, increased serum TSH

(> 6.5 µIU/ml) occurred in 13 (41.9%) of
the 31 children who had moderate or se-
vere iodine deficiency. Cases with optimal
urinary iodine concentration had no eleva-
tion of serum TSH or serum thyroglobulin
(Table 2).

Mean serum free T3, serum TSH and
serum thyroglobulin were significantly ele-
vated in the children with moderate or se-
vere iodine deficiency compared to those
with optimal urinary iodine concentration
or mild iodine deficiency (P < 0.001 for
both). However, free T4 levels were not
significantly different between groups (P
= 0.9) (Table 3). Moreover, a negative cor-
relation was observed between urinary io-
dine level and serum TSH (rs = –0.34; P
< 0.001).

Discussion

Our results showed a high prevalence of
iodine deficiency in the children we stud-
ied; only 8.1% had optimal urinary iodine
concentration according to the WHO cut-
off points for urinary iodine levels [1]. One

Table 1 Classification of children (N = 99)
according to urinary iodine level using the
2001 World Health Organization
recommended cut-off values [1]

Classification Median, Interquartile
(urinary iodine) 70 µµµµµg/L range,

33–85 µµµµµg/L
No. %

Optimal (> 99 µg/L) 8 8.1

Mild deficiency
(50–99 µg/L) 60 60.6

Moderate deficiency
(20–49 µg/L) 27 27.3

Severe deficiency
(< 20 µg/L) 4 4.0

Table 2 Number of children with disturbance of thyroid function according to
iodine deficiency category

Variable Iodine deficiency level of children
Nonea (n = 8) Mildb (n = 60) Moderate &

severec (n = 31)
No. % No. % No. %

Goitre 0 – 5 8.3** 20 64.5**

Increased serum TSH
(> 6.5 µIU/mL) 0 – 0 – 13 41.9

Increased serum thyroglobulin
(> 40 ng/mL) 0 – 0 – 6 19.4

a> 99 µg/L.
b50–99 µg/L.
c< 50 µg/L.
**P < 0.01
TSH = thyroid stimulating hormone.



Eastern Mediterranean Health Journal, Vol. 10, No. 6, 2004 867

quarter of the children had clinical goitre.
These results could signify that iodization
of salt may not be adequate or they may be
affected by consumption of goitrogens.

Previous studies reporting endemic goi-
tre in Egypt are consistent with the results
of this study. In Cairo, a prevalence of
13.5% has been reported in primary school
children, with the highest prevalence
(27.1%) in north Cairo [15]. In Upper
Egypt, the overall prevalence of goitre was
34.6% in one study [16]. Other studies re-
ported that the highest prevalence of goitre
in Egypt (82.3%) was in the New Valley [8]
followed by Minia (36.9%), Assuit
(36.8%), Sohag (30.1%) in Upper Egypt
[9] then Kafr El Sheikh (27.1%) [10] and
Aswan (17.5%) [11].

The high prevalence observed among
the children we studied as well as the previ-
ous studies is in contrast to the cut-off lev-
el recommended by WHO [1]. It is
recommended that a total goitre rate of 5%
or more in schoolchildren 6–12 years of

age is used to signal the presence of a pub-
lic health problem. This recommendation is
based on the observation that in a normal,
iodine-replete population, the prevalence of
goitre should be quite low. The cut-off
point of 5% allows both for some margin
of error in goitre assessment and for goitre
that may occur in iodine-replete popula-
tions due to other causes such as goitro-
gens and autoimmune thyroid disease [1].

Our results are also in agreement with
the high prevalence encountered in coun-
tries such as in Turkey, where goitre prev-
alence ranged from 5% to 56%, indicating
severe to moderate iodine deficiency in 14,
and mild iodine deficiency in 6, of the cities
surveyed [17]. In the Islamic Republic of
Iran, goitre prevalence was 60%; after io-
dine supplementation, this dropped to 47%
[18]. A lower prevalence rate was found in
Indonesia: 12.5% in Bali, and 8.0% in Java
and Sumatra [19]. Different prevalence
rates were seen in India, ranging from
0.0% in some areas [20], to 30.2% in oth-

Table 3 Comparison of mean age, thyroglobulin and thyroid
hormone levels in children grouped according to their urinary
iodine level (N = 99)

Variable Optimal and Moderate and P-value
mild deficiencya severe deficiencyb

(n = 68) (n = 31)
Mean (SD) Mean (SD)

Age (years) 9.0 (2.8) 9.4 (2.8) 0.6

Free T3 (pg/mL) 3.29 (0.58) 4.76 (0.67) < 0.001

Free T4 (ng/dL) 1.53 (0.24) 1.52 (0.36) 0.9

TSH (µIU/mL) 2.35 (0.99) 7.09 (6.52) < 0.001

Thyroglobulin
(ng/mL) 14.23 (8.38)             23.31 (19.72) < 0.001

a≥ 50 µg/L iodine.
b< 50 µg/L iodine.
TSH = thyroid stimulating hormone.
T3 = triiodothyronine.
T

4
 = tetraiodothyronine.

SD = standard deviation.
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ers [21]. Mild to severe iodine deficiency
was also reported in 32 European countries
in the late 1990s, and they still have not
reached a state of iodine sufficiency [22].

The urinary iodine excretion rates re-
corded in our study agree with those re-
ported in Bali-Indonesia, where the median
urinary iodine value was 81.0 µg/L, with
58.3% of the values below 100 µg/L (mild
to severe deficiency) and only 14.7% of the
values above 200 µg/L [19]. In the Islamic
Republic of Iran, median urinary iodine
concentration was 76 µg/L; this increased
to 185 µg/L after iodine supplementation
[18]. In Turkey, median urinary iodine con-
centration ranged between 14 µg/L (severe
deficiency) and 78 µg/L (mild deficiency)
[17]. In studies done in the 1990s in Egypt,
values ranged between 15.1 µg /L in Kafr
El Sheikh and 8.9 µg /L in the New Valley
[8–11]. Another study reported a median
urinary iodine concentration of 5.0 µg/L in
goitrous children in Upper Egypt [16].

Our study revealed increased free T3 in
patients with moderate and severe iodine
deficiency when compared with those with
mild iodine deficiency. Increased serum
TSH as well as elevated serum thyroglobu-
lin levels were found only in patients with
moderate and severe iodine deficiency.

Similar results were reported in 1993 in
Indians of southern Venezuela by Cooper et
al. who reported that 71% of children had a
thyroid volume above normal and iodine
deficiency was associated with predictable
higher serum free T3 and TSH concentra-
tions [23].

It has been mentioned that the pattern of
circulating thyroid hormones in clinically
euthyroid children in areas of severe iodine
deficiency is characterized by low serum
T4, elevated TSH, and normal or supernor-
mal T3. The mechanisms responsible for
this pattern are unclear but may include
thyroidal secretion of T4 and T3 in the pro-

portion in which they exist within the
gland, preferential secretion of T3, or in-
creased peripheral conversion of T4 to T3.
The shift to increased T3 secretion and in-
creased serum T3:T4 ratio may play an im-
portant role in the adaptation to iodine
deficiency because T3 possesses about 4
times the metabolic potency of T4, but re-
quires only 75% as much iodine for synthe-
sis [5].

It has been reported that plasma thyro-
globulin levels increase in iodine deficiency
and in organification defects. Insufficient
iodine intake induces proliferation of thy-
roid cells, which results in hyperplasia and
hypertrophy. This leads to an enhanced
turnover of thyroid cells, which release
thyroglobulin into the circulation [6]. In
this setting, serum thyroglobulin reflects
iodine nutrition over a period of months or
years, in contrast to urinary iodine concen-
tration which assesses more immediate io-
dine intake. The results of our study match
well with this hypothesis as 41.9% of par-
ticipants with moderate and severe iodine
deficiency had elevated serum TSH and
19.4% had elevated serum thyroglobulin
and an inverse correlation was also found
between urinary iodine and serum TSH.
After iodine depletion, thyroglobulin rises
before TSH shifts to higher values and long
before goitre develops. Following iodine
supplementation, thyroglobulin normalizes
before thyroid volume has decreased.
Therefore, an increase in TSH and/or thy-
roglobulin could be considered the first
sign of a fall in effectiveness of iodized oil
injection [7].

It has to be stressed, however, that the
sample size in this study was not large
enough to comment adequately on the io-
dine status of the population. The sample
size was constrained by the limited finan-
cial resources available, therefore, conclu-
sions should be limited to the relation of
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urinary iodine excretion to other indicators
of iodine deficiency.  Urinary iodine excre-
tion was highly variable in our sample as
has been documented before [3]. Other in-
dicators for iodine deficiency disorder (free
T3, free T4 serum TSH, serum thyroglobu-
lin and presence of goitre) are interrelated
with urinary iodine excretion and can be
used as monitors for the screening of io-
dine deficiency at an individual level, espe-
cially in people with moderate to severe
deficiency.

These indicators could be also used for
monitoring the success of an iodine supple-
mentation programme. More studies need
to be done on a larger scale for assessment
of the current status of iodine deficiency in
Egypt and for supervision of proper iodine
supplementation, which is required to pre-
vent iodine deficiency disorder with all its
consequent morbidities.
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ABSTRACT A questionnaire to assess doctors’ knowledge, attitudes and training about breastfeeding was
answered by 320 medical students, 75 resident doctors and 50 general practitioners in Baghdad, Iraq.
Although attitudes towards breastfeeding were generally positive, less than 50% of medics had adequate
scores on knowledge questions (≥ 50% correct). Most general practitioners (86.0%) agreed that breast-
feeding was the preferred type of feeding compared with only 58.4% of medical students and 57.3% of
resident doctors. General practitioners who had been on training courses scored better than those who had
not. The main sources of breastfeeding information were community medicine and paediatric courses and
the main modes of breastfeeding instruction were lectures and clinical sessions. Medical school curricula
and residency training do not adequately prepare physicians for their role in breastfeeding promotion.

Connaissances, attitudes et sources d’information concernant l’allaitement au sein chez les
étudiants en médecine et les médecins à Bagdad
RÉSUMÉ Trois cent vingt (320) étudiants en médecine, 75 internes et 50 généralistes à Bagdad (Iraq) ont
répondu à un questionnaire visant à évaluer les connaissances, les attitudes et la formation des médecins
concernant l’allaitement au sein. Même si les attitudes vis-à-vis de l’allaitement au sein étaient généralement
positives, moins de 50 % des médecins ont eu un score satisfaisant pour les questions relatives aux
connaissances (≥ 50 % de réponses correctes). La plupart des généralistes (86,0 %) reconnaissaient que
l’allaitement au sein était le type d’alimentation préféré contre seulement 58,4 % des étudiants en médecine
et 57,3 % des internes. Les généralistes qui avaient bénéficié d’une formation ont eu un meilleur score que
ceux qui n’en avaient pas bénéficié. Les principales sources d’information sur l’allaitement au sein étaient les
cours de médecine communautaire et de pédiatrie et les principaux modes d’instruction étaient les cours
magistraux et les sessions cliniques. Le programme d’études des écoles de médecine et la formation des
internes ne préparent pas suffisamment les médecins au rôle qu’ils ont à jouer dans la promotion de
l’allaitement au sein.
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Introduction

It has been estimated that the lives of 1 mil-
lion infants a year can be saved in the de-
veloping world by promoting breastfeeding
[1]. In addition to the nutritional and psy-
chological values of breast milk, it contains
antibodies that help to protect the baby
against many common childhood diseases.
It is clean, always at the right temperature,
inexpensive and nearly every mother has
more than enough of this high quality food
for her baby. For such a promotional cam-
paign to be effective, attitudes and practic-
es of health providers must be changed
[1–3]. Health professionals need accurate,
current scientific information combined
with lactation and breastfeeding manage-
ment skills [4–7]. In order to assure the
availability of such professionals, clinical
learning opportunities concerning lactation
and breastfeeding must become a core unit
of medical and nursing education and of
postgraduate training in prenatal specialties
[8–13].

It is now an established fact that breast-
feeding is not a purely instinctive behaviour
but it is an art transmitted from generation
to generation and traditionally the skills of
breastfeeding were handed down within
families. Female relatives well-versed in the
art of breastfeeding cared for new mothers
and babies in the early weeks after child-
birth. Breastfeeding has been undermined
by the medicalization of pregnancy and
childbirth and by commercial formula-milk
popular since the l950s. In the past 50
years, mothers have given birth increasing-
ly in hospitals, away from the help of their
families and cared for by hospital personnel
with at best little or no experience in breast-
feeding instruction and at worst incorrect
knowledge and prejudicial attitudes. Even
more recently, mothers and babies are sent
home from the hospital just 1 or 2 days af-

ter delivery, long before the mother’s milk
has “come in” [14].

It was in this context that the present
study was undertaken in Baghdad, Iraq to
assess medical students’ and physicians’
knowledge, attitudes and training in relation
to breastfeeding promotion. To the best of
our knowledge, there are no pervious pub-
lished studies on this subject in Iraq.

Methods

The study was carried out between 1 April
and 31 July 2000. Three groups of health
professionals completed questionnaires:
• Medical students from the 4th, 5th and

6th years at University of Baghdad,
Saddam University and Al-Mustansirya
University. Questionnaire forms were
distributed randomly to 400 medical
students in the classroom following lec-
tures.

• Resident doctors from 6 different hos-
pitals selected randomly from Baghdad
governorate. With the aid of chief resi-
dents of the hospitals, questionnaire
forms were distributed randomly to 100
resident doctors.

• General practitioners from 6 different
primary health care centres selected
randomly from Baghdad governorate.
Questionnaire forms were distributed
randomly to 75 general practitioners in
their primary health care centres.
The self-administered questionnaires in-

cluded questions to assess basic breast-
feeding knowledge, attitudes and training
experiences. The form was designed and
reviewed by a panel of doctors including a
breastfeeding consultant and was pretested
on a random sample of 10 medical students
and 5 resident doctors to check for clarity
of interpretation and ease of completion.
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The questionnaire contained 50 items:
30 on knowledge about breastfeeding, 10
on problem-solving techniques, 6 on atti-
tudes to breastfeeding and 4 on training
about breastfeeding techniques. Regarding
questions related to attitudes and teaching
methods, participants were asked to
choose the most accurate answer (some
were multiple choice and other were yes/no
format). For questions about breastfeeding
knowledge and training experiences, par-
ticipants given a series of statements and
asked to score T for a true statement, F for
a false one and D for don’t know. Ques-
tions about problem-solving asked about
suitable advice to give lactating mothers
and suitable management of certain breast-
feeding problems.

The pass mark for knowledge and
problem-solving questions was 50% or
more answers correct. To obtain a mean
overall score for positive attitude, the per-
centages scoring positive for each question
were summed and divided by 5.

Results

The total number of respondents was 445
(265 males and 180 females). The response
rates were 80.0% (320/400) for medical
students, 75.0% (75/100) for resident doc-
tors and 66.7% (50/75) for general practi-
tioners.

Table 1 shows that general practitioners
had the most positive attitudes towards
breastfeeding when asked “What do you
prefer for feeding your baby in the futu-
er?”; 86.0% thought breastfeeding was the
preferred type of infant feeding compared
with only 58.4% of medical students and
57.3% of resident doctors. Similarly, re-
sponses to all 5 attitude questions showed
that more general practitioners had positive
attitudes towards breastfeeding (Table 2).

In contrast with the low scores for pre-
ferred type of feeding, a high percentage of
all respondents said that they encourage
their family members and friends to breast-
feed their babies (Table 2). Less than half
of the medical students and residents
(36.3% and 49.3%) agreed they would en-
courage a working mother to breastfeed
her baby in her workplace compared with
60.0% of general practitioners. Only
38.7% of resident doctors and 40.9% of
medical students thought it was appropriate
for a mother to breastfeed her baby with
modesty anywhere compared with 54.0%
of general practitioners. A high proportion
of all types of medic agreed that it is impor-
tant to begin breastfeeding immediately af-
ter delivery. The mean percentage of
general practitioners with positive attitudes
was 76.8% compared with 68.8% for
medical students and 70.1% for resident
doctors.

Table 1 Respondents’ preferences for type of infant feeding

Type of feeding Medical students Resident doctors General practitioners
preferred (n = 320) (n = 75) (n = 50)

No. % No. % No. %

Breastfeeding 187 58.4 43 57.3 43 86.0

Artificial feeding or  mixed feeding 133 41.6 32 42.7 7 14.0

n = number of respondents.
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Table 3 shows that scores on knowl-
edge and problem-solving approaches to-
wards breastfeeding were slightly higher
among general practitioners; 50.0% had
adequate knowledge ≥ 50% of questions
correct) compared with 45.3% of resident
doctors and 49.1%, 47.5% and 40.0% of
6th year, 5th year and 4th year medical stu-
dents respectively. Of the 24 general practi-
tioners who had received training, 75.0%
scored over the pass mark on the knowl-
edge questions whereas of the 26 untrained
general practitioners, 27.0% scored a pass.
The training, which is only available for
general practitioners, is a World Health Or-
ganization 40-hour course about breast-
feeding counselling. It is not a standard
course for all general practitioners but any
may choose to take it.

The sources of information and modes
of instruction about breastfeeding for med-
ical students and resident doctors during
their college years are shown in Table 4.
Community medicine and paediatric cours-
es were the most common sources of in-
formation while the obstetric course was
the least frequent source. Lectures and
clinical sessions were the most common
modes of instruction about breastfeeding
while video presentations were the least
frequent mode.

Discussion

There were some limitations to the study
design; the difficulty in convincing the doc-
tors to participate in the study is reflected

Table 2 Respondents with positive attitudes towards breastfeeding

Attitude question Medical Resident General
students doctors practitioners
(n = 320) (n = 75) (n = 50)
No. % No. % No. %

Do you encourage your family
members and friends to
breastfeed their babies? 314 98.1 73 97.3 50 100.0

Do you encourage a working
mother to breastfeed her
baby in her workplace? 116 36.3 37 49.3 30 60.0

Do you think it is appropriate for
a mother to breastfeed her
baby with modesty anywhere? 131 40.9 29 38.7 27 54.0

Is it important to begin breastfeeding
straight after delivery? 315 98.4 73 97.3 50 100.0

Is it correct to ban the use of bottles
and teats in teaching hospitals
unless prescribed by doctors? 224 70.0 51 68.0 35 70.0

Positive attitude (mean of 5 questions) 68.8 70.1 76.8

Values are the number and percentage of respondents giving a positive response to each
question.
n = number of respondents.
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in the low response rate from general prac-
titioners.

General practitioners had the most pos-
itive attitudes towards breastfeeding of the
3 groups of medics, with 86.0% agreeing
that breastfeeding was the preferred meth-

od of infant feeding and 76.8% having an
overall positive attitude on 5 questions.
This might be due to experience of breast-
feeding for their own children and the fact
that many had attended breastfeeding train-
ing courses. The teaching curriculum of

Table 3 Respondents with adequate scores on knowledge about breastfeeding and problem-
solving approaches towards breastfeeding

Type of question Medical Medical Medical Resident General
(no. of questions) students students students doctors practitioners

(4th year) (5th year) (6th year)
(n = 80) (n = 120) (n = 120) (n = 75) (n = 50)

No. % No. % No. % No. % No. %

Knowledge
questions (30) 36 45.0 54 45.0 66 55.0 47 62.7 25 50.0

Problem-solving
questions (10) 32 40.0 31 25.8 47 39.2 42 56.0 35 70.0

Total (40) 32 40.0 57 47.5 59 49.1 34 45.3 25 50.0

Values are the number and percentage of respondents scoring correctly on ≥ 50% of questions.
n = number of respondents.

Table 4 Respondents’ sources of information and modes of instruction about
breastfeeding

Sources of information/ Medical Medical Medical Resident
instruction students students students doctors

(4th year) (5th year) (6th year)
(n = 80) (n = 120) (n = 120) (n = 75)

No. % No. % No. % No. %

Sources of information
Community medicine 61 76.3 89 74.2 58 48.3 34 45.3
Paediatrics 36 45.0 114 95.0 104 86.7 75 100.0
Obstetrics 0 0 8 6.7 12 10.0 16 21.3
Othera 0 0 2 1.7 3 2.5 0 0

Modes of instruction
Lectures 80 100.0 120 100.0 120 100.0 75 100.0
Clinical sessions 48 60.0 80 66.7 74 61.7 47 62.7
Breastfeeding
demonstration 19 23.8 20 16.7 28 23.3 28 37.3
Slides 39 48.8 38 31.7 53 44.2 10 13.3
Videotape 5 6.3 4 3.3 17 14.2 7 9.3

aSurgery.
n = number of respondents.
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medical students in Iraqi universities in-
cludes little on infant feeding, rarely more
than 2 hours of lectures, and residency
training includes limited opportunities for
direct patient interaction about breastfeed-
ing [15].

It was found that a very high percent-
age of respondents would encourage
breastfeeding among relatives and friends.
These findings are higher than those of a
study by Hollen on paediatricians and ob-
stetricians in Los Angeles, California,
which found that less than 45.0% of obste-
tricians and paediatricians would encour-
age an undecided mother to breastfeed [8].
Surprisingly, the proportion of medics pre-
ferring breastfeeding is lower than that en-
couraging breastfeeding among family
members and friends. This discrepancy
might be explained if most respondents
know the benefits of breastfeeding so they
encourage breastfeeding, but at the same
time they believe that it is difficult for
mothers to breastfeed their infants when
they are working outside home most of the
time. This reflects gaps in their knowledge
about the practice of breastfeeding, milk
expression and storage.

The present study also shows that a
very high percentage of respondents
thought that it was important to begin
breastfeeding immediately after delivery.
These results are higher than those found in
a study done by Hull et al. in Indonesia,
where they found that only 46.0% of 167
health professionals thought that breast-
feeding should be initiated immediately af-
ter delivery [6].

Although obstetricians have the most
important role on the decision to breastfeed
and on the initiation of breastfeeding [16],
the study shows that breastfeeding and in-
fant feeding are generally dealt with during
a course in paediatrics and community
medicine. Rarely are these subjects dealt
with during training in obstetrics and in

other fields, and when they are, the instruc-
tions are usually essentially theoretical,
while audio-visual materials, which can
stimulate discussion or illustrate a specific
aspect of the programme, are less fre-
quently used [17–19]. These results are
similar to that found by Freed et al. on pae-
diatric and obstetric residents and practitio-
ners from American medical colleges
[20,21].

The highest general positive attitude and
success rates among general practitioners
were probably due to the training courses
that they had taken during their service life.
This study found that 75.0% of general
practitioners who were trained had ade-
quate knowledge compared with only
27.0% who had not been trained, and this
coincides with the results of Rea et al. on
health professionals in Sao Paulo, Brazil
[22].

Conclusion

Although attitudes toward breastfeeding
were generally positive among medical stu-
dents and physicians in Baghdad, there
were many areas in which knowledge was
incomplete and in which wide variation ex-
isted in advice given to breastfeeding moth-
ers. Thus the need for improved training of
doctors is clear. It is necessary, however,
to learn more about what constitutes effec-
tive, high quality training, including content
and methodology and necessary hours of
teaching and of supervised clinical prac-
tice, instead of just the effect of “any” ver-
sus “no” training.
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ABSTRACT A case–control study investigated the association between dietary fat and breast cancer in
Saudi Arabian women attending a specialist hospital in Riyadh. Women with breast carcinoma (n = 499)
newly diagnosed between 1996–2002, and control women (n = 498) randomly selected from patients’
attendants and relatives, completed a food frequency questionnaire. Serum levels of triglycerides and total
cholesterol were measured. A significant positive association was found between risk of breast cancer and
intake of fats, protein and calories. Adjusted odds ratios for the highest quartile of intake versus the lowest
were 2.43 for saturated fat, 2.25 for animal protein, 2.12 for polyunsaturated fat, 1.88 for cholesterol and 2.69
for total energy from dietary intake. For serum triglycerides the adjusted odds ratio was 2.16 for the highest
quartile.

Les graisses alimentaires et le cancer du sein en Arabie saoudite : étude cas-témoins
RÉSUMÉ Une étude cas-témoins a été réalisée pour examiner l’association entre les graisses alimentaires
et le cancer du sein chez des femmes saoudiennes consultant dans un hôpital spécialisé à Riyad. Des
femmes ayant un cancer du sein (n = 499) nouvellement diagnostiqué entre 1996 et 2002, et des femmes
témoins (n = 498) choisies de manière aléatoire parmi les aidants et les parents des patientes ont rempli un
questionnaire sur la fréquence de consommation alimentaire. Les taux sériques de triglycérides et de
cholestérol total ont été mesurés. Une association positive significative a été observée entre le risque de
cancer du sein et l’apport de graisses, de protéines et de calories. Le risque relatif ajusté pour le quartile de
l’apport le plus élevé par rapport au quartile le plus bas était de 2,43 pour les graisses saturées, de 2,25 pour
les protéines animales, de 2,12 pour les graisses polyinsaturées, de 1,88 pour le cholestérol et de 2,69 pour
l’énergie totale provenant de l’apport alimentaire. Pour les triglycérides sériques, le risque relatif ajusté était
de 2,16 pour le quartile le plus élevé.
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Introduction

A large body of evidence has accumulated
concerning the association between diet
and breast cancer. Much of this has fo-
cused on the possible causative role of di-
etary fat. These studies have provided
somewhat inconsistent support for an as-
sociation between fat intake and breast
cancer [1]. Conclusions from some case–
control studies have suggested a positive
association between breast cancer and sat-
urated fat intake [2], whereas others dem-
onstrated a reduced risk due to total and
polyunsaturated fat intake [3]. A prominent
Harvard cohort study of nearly 90 000
American nurses compared nurses who ate
low-fat diets with nurses who consumed
higher fat diets and concluded that no rela-
tionship existed between the risk of breast
cancer and the amount of fat consumed
[4]. Willett’s review of epidemiological
studies of the relationship between diet and
breast and colon cancers suggested there
was a null or weak association between di-
etary fat and breast cancer [5].

In Saudi Arabia, breast cancer is be-
coming a major health risk and is the most
common female malignancy in the country
[6–8]. Several studies have shown an up-
ward trend in the incidence of breast can-
cer in Saudi Arabia [9–13]. Breast
malignancy had the highest relative fre-
quency in the eastern region of Saudi Ara-
bia during 1981–83 in relation to previous
studies [9]. This shows an upward trend in
that region as it rose from the third most
common cancer during 1952–60 to the
second most common in 1962–73 [10].
However, it is the sixth most common ma-
lignancy in the southern region [11], and
for females it is the most common cancer
[12]. The number of breast cancer cases
registered at King Khalid University Hospi-

tal, Riyadh were 47, 48 and 107 during the
periods 1985–87, 1988–90 and 1990–93
respectively and breast cancer was the sec-
ond most common malignancy among fe-
males in that hospital [13]. Data suggests
that breast cancer in Saudi Arabia occurs in
a relatively younger age group compared
with industrialized countries. The mean age
of Saudi women with breast cancer is 47
years as compared with 54 years in West-
ern Europe and America [9].

With increasing prosperity and com-
mercial exposure of the population of Saudi
Arabia, there has been an influx of western
affluence foods over the last 3 decades.
The increased consumption of new types
of food, which are rich in fat, meat and re-
fined carbohydrates, may be a contributory
factor for the increase in breast cancer in-
cidence in Saudi Arabia. The national nutri-
tion survey of the population of Saudi
Arabia showed that per capita energy intake
in Saudi Arabia rose from 1801 kcal in 1971
to 3082 kcal in 1992 [14,15]. Percent of
energy from carbohydrates decreased
from 75% to 43% and from fat increased
from 10% to 42% during the same period.
Protein intake increased from 49 g/day in
1971 to 114 g/day in 1992, with 60% of
protein intake from animal sources, while
fat intake increased from 34 g to 144 g dur-
ing the same period.

Despite concerns about changing di-
etary habits and the incidence of breast
cancer in Saudi Arabia, no study has inves-
tigated the association between diet and
breast cancer among Saudi females. There-
fore, this case–control study at a specialist
hospital in Riyadh was conducted to inves-
tigate if there is an association between
breast cancer and dietary risk factors, in-
cluding high protein, fat and calorie intake,
high body mass index (BMI) and raised se-
rum cholesterol and trigycerides levels.
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Methods

Sample
This was a case–control study of women
attending the breast cancer clinic at King
Faisal Specialist Hospital and Research
Centre in Riyadh. Patients attending the
hospital are referred from all areas of the
country.

The sample size was estimated by as-
suming the proportion with high fat intake
among controls is 9% and among cases
15% to give an odds ratio of 1.78 as an in-
dication of a significant association be-
tween fat intake and breast cancer (α =
0.05, 1–β= 0.80). Using Epi-Info, version
6, the number of cases required was 500
and controls 500.

The cases were recruited prospectively
in the order in which they came to the clinic
and were women with newly diagnosed,
histopathologically confirmed breast can-
cer. Control women were selected from the
patients’ attendants and relatives, frequen-
cy matched for age, parity, breastfeeding
practice and age at marriage. Data collec-
tion took place from September 1996 to
April 2002.

The women were enrolled after giving
informed consent. Approval for the study
was obtained from the Ethics Committee of
the Research Centre of King Faisal Special-
ist Hospital.

Dietary study
An existing food frequency questionnaire,
used in the National Nutrition Survey for
Saudi Arabia [14], was modified to accom-
modate the food habits of Saudis. To help
record the usual intake of food items accu-
rately we used food models. The 40 food
items listed in the questionnaire were: beef,
lamb, poultry, fish, camel meat, goat meat,
eggs, corn oil, olive oil, sunflower oil, ghee/
samnah, butter, shaham, ghusdah, tahinah,

other fats and oils, salt, pepper, sauces,
vegetables, fruits, cow’s milk, laban milk,
yoghurt, cheese, powdered milk, camel’s
milk, goat’s milk, concentrated milk,
sweetened condensed milk, milk with other
flavours, tea with milk, coffee with milk,
coffee without milk, bran flakes, corn,
bread, rice, cakes, pie, pudding, ice cream,
crème caramel. The food frequency ques-
tionnaire was administered by interview us-
ing well-trained nutritionists. Intake
frequencies were expressed as number of
times each item was consumed per week.
The food frequency data were cross-
checked with a 3-day food record.

A risk factors questionnaire collected
demographic, anthropometric and repro-
ductive information from cases and con-
trols. It included questions on nationality,
residence, age, age at menarche, meno-
pausal status, breastfeeding, number of
pregnancies, number of abortions, history
of oral contraceptive use, family history of
breast cancer, weight and height (for cal-
culation of body mass index).

Serum levels of total cholesterol and
triglycerides were obtained for patients and
controls. For patients, the data was ex-
tracted from the laboratory records. For
controls, a blood sample was taken and
analysed at the hospital laboratory.

Diet analysis software (NSL Diet Ana-
lyzer and WinDiet version 5) and Saudi
food tables [14] were used to indirectly cal-
culate nutrients from reported intakes of
individual foods. We calculated the daily in-
take of: total energy (kcal), total fat (g),
saturated fat (g), polyunsaturated fat (g),
protein (g) and cholesterol (mg) from the
self-reported food consumption and vali-
dated against the 3-day food record. One
case and 2 controls were excluded from
the analysis because of unacceptably low
or high nutrient values. Thus data from 499
cases and 498 controls were analysed.
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Statistical analysis
Means and standard deviations (SD) were
compared using the t-test and frequencies
using the chi-squared test. Odds ratios
were estimated and 95% confidence inter-
vals (CI) from multiple logistic regression,
adjusting for the following potential con-
founding factors: age, nationality, province
and menopausal status. We modelled nutri-
ents across quartiles using the first quartile
as the reference group. A P-value less than
0.05 was considered significant.

Results

Table 1 shows the demographic and repro-
ductive characteristics of the study sample.
Breast cancer cases relative to controls in
this study group were older (P < 0.001),
less heavy (P < 0.01) and shorter (P <

0.0001) with similar BMI, had more preg-
nancies (P < 0.0001), had a higher age at
menarche (P < 0.05) and were less likely to
have ever-used oral contraceptives (P <
0.01).

Table 2 shows the relationship between
breast cancer and serum triglycerides level,
cholesterol level and BMI for the case and
control samples analysed at the 25th, 50th
and 75th percentiles. Univariate analyses
showed that cases and controls had no sig-
nificant association between serum choles-
terol level and BMI and breast cancer.
However, the cases had significantly higher
serum triglycerides levels than the control
women. The multivariate odds ratio for
raised trigycerides level, adjusted for age,
nationality, province and menopause, was
2.16 (95% CI: 1.21–3.88) at the highest
quartile (P < 0.05).

Table 1 Demographic and reproductive characteristics of breast cancer
cases and control women

Characteristics Mean (SD) values P-value
Cases Controls

(n = 499) (n = 498)

Age (years) 44.8 (11.5) 36.8 (12.8) 0.0001

Age at menarche (years) 13.2 (1.5) 13.0 (1.6) 0.037

Age at menopause (years) 48.2 (7.6) 47.9 (8.1) 0.759

Age at first delivery (years) 20.6 (4.9) 20.7 (4.5) 0.759

Age at marriage (years) 20.6(4.8) 20.7(12.1) 0.174

Number of pregnancies 6.6 (3.8) 5.3 (3.8) 0.0001

Number of abortions 1.0 (1.4) 1.0 (1.4) 0.968

Weight at diagnosis (kg) 70.0 (15.3) 72.4 (14.9) 0.014

Height at diagnosis (cm) 154.1 (6.7) 157.1 (6.5) 0.0001

Body mass index (kg/m2) 29.5 (6.2) 29.4 (6.2) 0.818

% ever-used oral contraceptives 54.1 62.5 0.013

% breastfeeding 89.7 85.9 0.094

% family history of breast cancer 15.0 12.1 0.174

n = number of women.
SD = standard deviation.
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Table 3 shows the association between
breast cancer and daily intake of different
nutrients for the cases and controls analy-
sed at the 25th, 50th and 75th percentiles of
the recommended daily allowance. Crude
and adjusted odds ratios of these nutritional
factors in relation to breast cancer are also
given. Univariate analysis showed that cas-
es and controls were similar in intake of to-
tal protein, but cases had significantly
lower intake of energy and of all the com-
ponents of fat (total fat, saturated and poly-
saturated fats) relative to controls (P <
0.05). When adjusted for age and province,
none of the nutrition variables showed an
association with breast cancer.

Table 3 also presents the odds ratios for
the intake of various nutrients to breast
cancer after adjustment for age, nationality,
province, menopause and triglycerides lev-

els. This analysis showed that the intake of
protein was significantly related to breast
cancer risk after adjustment for other pos-
sible confounding factors. Multivariate ad-
justment reversed the associations noted
earlier between breast cancer and the vari-
ous dietary components. The adjusted odds
ratios for the highest quartile of intake ver-
sus the lowest were 2.43 (95% CI: 1.36–
4.34) for saturated fat, 2.25 (95% CI:
1.27–3.99) for animal protein, 2.12 (95%
CI: 1.17–3.83) for polyunsaturated fat,
1.88 (95% CI: 1.03–3.44) for cholesterol,
2.69 (95% CI: 1.51–4.81) for total energy
obtained from fat, and 2.16 (95% CI: 1.21–
3.88) for triglycerides. It is worth noting
that the association between triglycerides
and the risk of breast cancer remained sig-
nificantly positive irrespective of all other
variables investigated (Table 2).

Table 2 Relation between breast cancer and serum lipid levels and body mass index for case
and control women analysed by quartiles

Variables (quartiles) No. of Crude odds ratio Age/province Multivariate
cases/ (95% CI) adjusted odds adjusted odds

controls ratio (95% CI) ratioa (95% CI)

Triglycerides (mM/L)
< 0.9 47/95 1 (reference) 1 (reference) 1 (reference)
0.9–1.3 54/80 1.36 (0.84–2.23) 1.03 (0.60–1.74) 0.73 (0.40–1.32)
> 1.3–2.0 75/68      2.23 (1.38–3.60)**   1.75 (1.04–2.94)* 1.67 (0.96–2.93)
> 2.0 77/53       2.90 (1.79–4.81)***     2.21 (1.29–3.79)**   2.16 (1.21–3.88)*

Cholesterol (mM/L)
< 4.3 122/140 1 (reference) 1 (reference) 1 (reference)
4.3–5.0 117/115 1.67 (0.82–1.67) 0.95 (0.64–1.41) 0.80 (0.51–1.25)
> 5.0–5.7 140/131 1.23 (0.87–1.72) 1.05 (0.72–1.54) 0.92 (0.59–1.43)
> 5.7 120/112 1.23 (0.86–1.75) 1.13 (0.76–1.68) 0.96 (0.63–1.55)

Body mass index (kg/m2)
< 24.9 113/135 1 (reference) 1 (reference) 1 (reference)
24.9–28.9 131/118 1.33 (0.93–1.89) 0.91 (0.61–1.36) 0.80 (0.51–1.25)
> 28.9–33.5 125/124 1.20 (0.85–1.71) 0.69 (0.46–1.03) 0.92 (0.59–1.43)
> 33.5 128/120 1.27 (0.89–1.81) 0.66 (0.44–0.99) 0.99 (0.63–1.55)

aAdjusted for age, nationality, province and menopause.
*P< 0.05; **P< 0.01; ***P< 0.001.
CI = confidence interval.
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Discussion

Breast cancer is the most common cancer
among women in Saudi Arabia. The num-
ber of reported cases of breast cancer in
Saudi Arabia in 1999–2000 was 1157 (out

of a female population of 7 788 754) [8].
There is no available data showing the
number of deaths that can be attributed to
breast cancer in Saudi Arabia. The descrip-
tive epidemiology of breast cancer has

Table 3 Relationship between breast cancer and self-reported daily intake of dietary nutrients
for case and control women analysed by quartiles

Daily intake of No. of Crude odds Age/province Multivariate
nutrient (quartiles) cases/ ratio (95% CI) adjusted odds adjusted odds

controls ratio (95% CI) ratioa (95% CI)

Total energy from fat (kcal)
< 1084.1 131/118 1 (reference) 1 (reference)      1 (reference)
1084.1 < 1426.2 130/119 0.98 (0.69–1.40) 1.24 (0.84–1.83)            2.65 (1.44–4.86)**
1426.2 < 1872.9 132/118 1.00 (0.71–1.43) 1.27 (0.85–1.88)            3.19 (1.74–5.83)***
> 1872.9 106/143    0.67 (0.47–0.95)* 0.84 (0.56–1.24)           2.69 (1.51–4.81)**

Total protein (g)
< 52.2 127/122 1 (reference) 1 (reference)       1 (reference)
52.2 < 68.9 130/119 1.05 (0.74–1.49) 1.14 (0.77–1.68)           2.65 (1.41–4.98)**
68.9 < 88.1 135/115 1.13 (0.79–1.60) 1.16 (0.78–1.72)            3.12 (1.71–5.70)***
> 88.1 107/142 0.72 (0.51–1.03) 0.74 (0.50–1.09)           2.25 (1.27–3.99)**

Total fat (g)
< 35.4 134/115 1 (reference) 1 (reference)       1 (reference)
35.4 < 51.1 128/121 0.91 (0.64–1.29) 1.08 (0.73–1.60)        1.65 (0.90–3.02)
51.1 < 70.9 138/112 1.06 (0.74–1.50) 1.34 (0.91–1.99)           2.67 (1.47–4.83)**
> 70.9 99/150      0.57 (0.40–0.81)** 0.73 (0.49–1.09)        1.64 (0.92–2.95)

Polyunsaturated fat (g)
< 19.9 138/111 1 (reference) 1 (reference)       1 (reference)
19.9 < 30.4 127/122 0.84 (0.59–1.19) 0.96 (0.65–1.41)          2.15 (1.17–3.92)*
30.4 < 41.3 126/124 0.82 (0.58–1.16) 1.12 (0.76–1.67)           2.43 (1.30–4.53)**
> 41.3 108/141     0.62 (0.43–0.88)** 0.78 (0.53–1.16)           2.43 (1.36–4.34)**

Polyunsaturated fat (g)
< 15.6 131/118 1 (reference) 1 (reference)       1 (reference)
15.6 < 21.3 144/105 1.23 (0.87–1.76) 1.56 (1.05–2.31)          2.19 (1.18–4.07)*
21.3 < 29.2 124/126 0.89 (0.62–1.26) 1.15 (0.78–1.70)           2.73 (1.53–4.87)**
> 29.2 100/149     0.61 (0.42–0.86)** 0.78 (0.52–1.15)          2.12 (1.17–3.83)*

Cholesterol (mg)
< 169.6 135/114 1 (reference) 1 (reference)      1 (reference)
169.6 < 266.4 128/121 0.89 (0.63–1.27) 1.00 (0.68–1.48)        1.64 (0.90–2.98)
266.4 < 400.7 125/125 0.84 (0.59–1.20) 0.99 (0.67–1.46)          2.11 (1.16–3.84)*
> 400.7 111/138    0.68 (0.48–0.97)* 0.81 (0.55–1.20)          1.88 (1.03–3.44)*

aAdjusted for age, nationality, province, menopause and triglycerides.
*P< 0.05; **P< 0.01; ***P< 0.001.
CI = confidence interval.
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demonstrated a rapid increase in the inci-
dence rates in developing countries
[16,17]. Identification of the contributing
factors for the increasing rate would con-
tribute substantially to our understanding of
the epidemiology of breast cancer [16].
Environmental factors rather than genetic
factors have been considered as the reason
for variation in breast cancer rates among
countries [17].

Socioeconomic development is normal-
ly associated with increasing wealth,
changing lifestyle, disease pattern and in-
creasing life expectancy. This association
of changes, known as epidemiologic transi-
tion, is seen in many parts of the world and
is very well demonstrated in Saudi Arabia,
which has experienced rapid socioeconom-
ic changes during the last 3 decades. As
food habits mimic changes in lifestyle,
there has been a dramatic shift from tradi-
tional foods which are based on whole
wheat flour, milk and dates towards an af-
fluent diet which is rich in total calories,
meat, fat and refined carbohydrates. This
change in dietary habit may be related to the
increase in the number of breast cancer
cases in Saudi Arabia [6–8].

Dietary fat has been proposed as one of
the etiologic factors for breast cancer
[2,4,5]. However, the relationship between
fat intake and the risk of breast cancer has
been examined in a number of case–control
and cohort studies. The findings reported
in the literature are not conclusive enough
to establish a pattern for the real cause of
the disease [4,5].

Our data suggest that, among women
living in Saudi Arabia, a diet that is high in
fat predisposes to breast cancer develop-
ment. In terms of nutrients, this high-risk
dietary profile translates to a modest, posi-
tive association with total fat intake, satu-
rated fat, and cholesterol. This is in
contrast to an earlier study, which has cast
doubt on a positive association between di-
etary fat and breast cancer [4]. However,
our findings agree with those of Toniolo et
al. [18] and Zaridze et al. [19] who showed
a positive association between high dietary
fat intake and breast cancer. Also high ani-
mal protein intake was significantly associ-
ated with breast cancer in our study, which
supports the findings of De Stefeni et al.
[20] and Levi et al. [21] who showed a
positive relationship between high dietary
meat consumption and breast cancer. Boyd
et al. in their quantitative summary of all
papers published up to July 2003 on dietary
fat and the risk of breast cancer found in-
take of saturated fat and meat consumption
is associated with an increased risk of
breast cancer [22].

High consumption of sugar-rich foods,
meat and other animal products rich in sat-
urated fats has been recorded in Saudi Ara-
bia [Khan MA, unpublished report, 1996].
Despite the inconclusive evidence about
diet and disease, it is important to educate
the population about the possibility of a link
between dietary habits and cancer and to
encourage them to adopt a diet that is low
in calories, saturated fat and meat intake.
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Obesity and cardiovascular disease
risk factors in Tehran adults: a
population-based study
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ABSTRACT The relationship between obesity and cardiovascular disease risk factors was assessed in
3622 males and 5025 females aged 20–70 years. Body mass index, waist circumference, waist-to-height
and waist-to-hip ratios were calculated. Obese men had a higher risk of hypertension, high total cholesterol
(TC), high triglycerides (TG), high low-density lipoprotein cholesterol (LDL-C) and low high-density lipopro-
tein cholesterol (HDL-C) levels than non-obese men. Centrally obese men were more susceptible to high
TG, hypertension and high TC. Obese women had a higher chance of being hypertensive and having high
total TC, high TG, high LDL-C and low HDL-C levels than non-obese females. Centrally obese women had
higher odds for high TG and low HDL-C.  There is a  need for education about lifestyle change in the country.

Obésité et facteurs de risque de maladies cardio-vasculaires chez l’adulte à Téhéran : étude trans-
versale dans une population définie
RÉSUMÉ La relation entre l’obésité et les facteurs de risque de maladies cardio-vasculaires a été évaluée chez
3622 hommes et 5025 femmes âgés de 20 à 70 ans. L’indice de masse corporelle, le tour de taille, le rapport tour
de taille/taille et le rapport tour de taille/tour de hanches ont été calculés. Les hommes obèses avaient un risque
plus élevé d’hypertension, de cholestérol total élevé, de triglycérides élevés, de cholestérol des lipoprotéines de
basse densité (LDL) élevé et de cholestérol des lipoprotéines de haute densité (HDL) bas que les hommes non
obèses. Les hommes ayant une obésité centrale étaient plus susceptibles d’avoir des triglycérides élevés, une
hypertension et un cholestérol total élevé. Les femmes obèses risquaient davantage d’être hypertendues et
d’avoir un taux élevé de cholestérol total, de triglycérides, de cholestérol LDL et un faible taux de cholestérol
HDL que les femmes non obèses. Les femmes ayant une obésité centrale avaient une plus forte probabilité
d’avoir un taux élevé de triglycérides et un faible taux de cholestérol HDL. Ces résultats mettent en évidence la
nécessité d’une éducation concernant le changement de mode de vie en République islamique d’Iran.
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Introduction

Obesity, determined as excess body fat, is
one of the most common health problems
worldwide, with an estimated 1.2 billion
people affected [1]. Studies in the Islamic
Republic of Iran have shown an increasing
prevalence of obesity, which is expected to
rise in the future due to increasing urban-
ization [2–4]. The prevalence of obesity
and overweight in Tehran among individu-
als aged over 20 years is 23% and 40% re-
spectively [5]. Obese people are more
susceptible to chronic non-communicable
diseases such as cardiovascular disease
(CVD), diabetes and some cancers [6]. In
contrast to trends observed in northern Eu-
rope and the USA [7], recent data show
that mortality from CVD is increasing in the
Islamic Republic of Iran [5] and this may
be attributed to a rising prevalence of obe-
sity.

Most published papers discussing the
relation of CVD and obesity are from the
industrialized countries and limited data ex-
ists in developing countries. According to
our knowledge, no epidemiological study
has been published about the relationship
between obesity and risk factors for CVD
in the Islamic Republic of Iran. The present
study was conducted within the frame-
work of the Tehran Lipid and Glucose
Study, the design and objectives of which
have been published earlier [8]. Briefly, it is
a prospective study to determine the preva-
lence of non-communicable disease risk
factors in residents of district 13 of Tehran
with the goal of developing guidelines for a
healthy lifestyle. This paper reports the
findings about the relationship between
obesity and selected CVD risk factors in
people aged 20–70 years old.

Methods

In the Tehran Lipid and Glucose Study,
15 005 people aged 3 years and over living
in district 13 of Tehran were selected by a
multistage cluster random sampling meth-
od; 9984 of them were aged 20–70 years.
Those with at least one missing variable (n
= 1337) were excluded from the study and
thus data were analysed for 8647 partici-
pants (3622 men and 5025 women). The
proposal for the study was approved by the
research council of the Endocrine Re-
search Centre of Shaheed Beheshti Univer-
sity of Medical Sciences and informed
written consent was obtained from each
subject.

Data collection
Participants were interviewed privately,
face-to-face, by trained interviewers using
pre-tested questionnaires. Initially, infor-
mation on age, educational level and smok-
ing habits was collected. Weight was then
measured while the subjects were minimal-
ly clothed without shoes using digital scales
and recorded to the nearest 100 g. Height
was measured in a standing position with-
out shoes using a tape meter while the
shoulders were in normal position. Body
mass index was calculated as weight (kg)
divided by height (m2). Waist circumfer-
ence (cm) was measured at the point of no-
ticeable waist narrowing, and hip
circumference (cm) was measured over
light clothing at the widest girth of the hip
[9]. To avoid subjective error, all measure-
ments were done by the same person.
Waist-to-hip and waist-to-height ratios
were calculated by dividing waist circum-
ference by hip circumference and height
respectively. Obesity was defined by World
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Health Organization criteria as BMI ≥ 30
kg/m2 [10]. Waist circumference cut-off
points used were > 90 cm for men and > 80
cm for women [11]. For waist-to-hip ratio
a cut-off value of > 0.9 was used for men
and > 0.8 for women [11]. The cut-off for
waist-to-height ratio was ≥ 50 for both
sexes [12].

Blood pressure measurement
Before measuring the blood pressure, the
participant was asked about tea or coffee
consumption, physical activity, smoking
and a full bladder (which might elevate
blood pressure).

Participants were initially made to rest
for 15 minutes. Then a qualified physician
measured their blood pressure 2 times in a
seated position following 1 initial measure-
ment for determining peak inflation level
using a standard mercury sphygmoma-
nometer. Based on the circumference of
the participant’s arm, a regular adult cuff
was chosen. The cuff was placed on the
participant’s right arm, at the heart level
and inflated as rapidly as possible until the
cuff pressure was 30 mmHg above the lev-
el at which the radial pulse disappeared.
There was at least a 30-second interval be-
tween these 2 separate measurements;
thereafter the mean of 2 measurements
was considered as the participant’s blood
pressure. The systolic blood pressure was
defined as the appearance of the first sound
(Korotkoff phase 1) and diastolic blood
pressure was defined as the disappearance
of the sound (Korotkoff phase 5) during
deflation of the cuff at a 2–3 mm per sec-
ond decrement rate of the mercury col-
umn.

Hypertension was defined as systolic
blood pressure ≥ l40 mmHg or diastolic
pressure ≥ 90 mmHg or current treatment
for hypertension, according to the criteria
of the Joint National Committee on Preven-

tion, Detection, Evaluation and Treatment
of High Blood Pressure (JNC-VI) [13].

Serum lipid analysis
A blood sample was drawn between 07.00
and 09.00 hours into vacutainer tubes from
all study participants after a 12–14 hours
overnight fast. Blood samples were taken in
a sitting position according to the standard
protocol and centrifuged within 30 to 45
minutes of collection. All blood lipid analy-
ses were done at the Tehran Lipid and Glu-
cose Study research laboratory on the day
of blood collection. The analysis of sam-
ples was performed using a Selectra 2
auto-analyser (Vital Scientific, Spankeren,
Netherlands). Total cholesterol and triglyc-
eride kits (Pars Azmoon, Islamic Republic
of Iran) were used. Total cholesterol (TC)
and triglycerides (TG) levels were assayed
using enzymatic colorimetric tests with
cholesterol esterase and cholesterol oxidase
and glycerol phosphate oxidase respective-
ly. High-density lipoprotein cholesterol
(HDL-C) was measured after precipitation
of the apolipoprotein B-containing lipopro-
teins with phosphotungstic acid. Low-
density lipoprotein cholesterol (LDL-C)
was calculated from serum TC, TG and
HDL-C using the Friedwald formula [14].
It was not calculated when TG concentra-
tion was > 400 mg/dL.

Assay performance was monitored ev-
ery 20 tests, using the lipid control sera
Precinorm (for normal range) and Preci-
path (for pathological range) wherever ap-
plicable (Boehringer Mannheim, Germany).
The Calibrator for Automated Systems
(Boehringer Mannheim, Germany) was
used to calibrate the Selectra 2 auto-
analyser for each day of laboratory analy-
ses. All samples were analysed when inter-
nal quality control met the acceptable
criteria.
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Inter- and intra-assay coefficients of
variation were 2.0% and 0.5% for TC and
1.6% and 0.6% for TG respectively. Cut-
off points corresponding to Adult Panel
Treatment III criteria [15] for borderline
high TC, TG, LDL-C and low HDL-C levels
were used to define high TC (≥ 200 mg/
dL), high TG ( ≥ 150 mg/dL), high LDL-C
(≥ 130 mg/dL) and low HDL-C (< 40 mg/
dL). TC/HDL-C ratio > 4 was also consid-
ered as an adverse serum lipid profile [16].

Statistical analysis
The participants were divided into 5 age
groups; 20–29, 30–39, 40–49, 50–59 and
60–70 years. Statistical analysis was per-
formed with an IBM computer using SPSS,
version 9.05 statistical software package,
and data were presented as mean, standard
deviation (SD) and percentages. The age-
specific distributions for high TC, high TG,
high LDL-C and low HDL-C were calculat-
ed separately for males and females. Bivari-
ate analysis was carried out, using the odds
ratio (OR) to test for associations between
obesity indicators and CVD disease risk
factors. An OR with a 95% confidence in-
terval that did not include the value of 1.00
in its range was considered statistically sig-
nificant. For each cardiovascular risk fac-
tor, logistic regression models were run.
Confounding variables such as age, educa-
tional level and smoking habits were includ-
ed as covariates in all models.

Results

Prevalence of obesity and CVD
disease risk factors
Of the 8647 participants, 2015 were obese
(BMI ≥ 30 kg/m2), giving an overall preva-
lence of obesity of 23.3%. A higher propor-
tion of women were obese (1487, 29.6%)
than men (528, 14.6%) (P < 0.0l). A further
3459 (40.0%) participants were over-

weight (BMI 25–< 30 kg/m2), slightly more
men (1534, 42.4%) than women (1925,
38.3%). The highest rate of obesity in both
sexes was observed in the 50–59- years
age group. The prevalence of obesity in-
creased with age up to 60 years in males
and females.

The mean (SD) of anthropometric indi-
ces by sex and age group are presented in
Table 1. Although BMI was similar for men
and women in the 20–29 years age group,
men had lower BMI and waist-to-height ra-
tio and higher waist-to-hip ratio than wom-
en of other age categories. Men aged 20–29
and 30–39 years had higher waist circum-
ferences than women of corresponding age
groups. Men over 40 years had lower waist
circumferences than women. For all age
groups of men, the mean BMI was approx-
imately 2 kg/m2 lower than for women,
waist-to-height ratio was 4 units lower and
waist-to-hip ratio was 0.08 greater. The
highest BMI was in the 50–59-years age
category in both sexes, whereas for the an-
thropometric indices BMI was highest in
the 60–70-years category.

The prevalence of CVD disease risk
factors is shown in Figure 1. For men, high
TC/HDL was the most prevalent risk factor
and for women it was high TC. An increase
in prevalence of all risk factors was seen
with increasing age, with the exception of a
slight drop in the rate of high TG and low
HDL-C in the older age groups, in both
males and females.

The prevalence of high LDL-C and high
TC in the 20–29-years group and hyperten-
sion in the 30–39-years group was the
same in both sexes. However, among those
aged < 40 years, men had a higher preva-
lence of risk factors compared with wom-
en of the same age, and among participants
> 50 years, women had a higher prevalence
of all CVD disease risk factors, except for
low HDL-C and high TC/HDL as compared
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with men. Hypertension and high TC were
more prevalent in women in the 40–49-
years age group whereas high TG, high
LDL-C and low HDL-C were more preva-
lent in men of this age group.

Relationship between obesity and
cardiovascular disease
The relationship of obesity to CVD disease
risk factors is presented as odds ratios for
men and women in Table 2, controlling for
confounding variables such as age, smok-
ing habits and educational levels.

Compared with non-obese men, obese
men had a higher chance of being hyper-
tensive (OR = 2.80) and having high TG
(OR = 1.76), low HDL-C (OR = 1.73),
high TC (OR = 1.55) and high LDL-C (OR
= 1.36). Men suffering from abdominal
obesity (high waist-to-hip ratio) had higher

odds for high TC (OR = 1.31), high TC/
HDL-C (OR = l.57) and hypertension (OR
= 1.45). High waist-to-height ratio was as-
sociated with higher risk of having high
TC/HDL-C (OR = 2.31), high TG (OR =
1.86), high LDL-C (OR = 1.77), high TC
(OR = 1.54) and low HDL-C (OR = 1.39).

Compared with non-obese women,
obese women had a higher chance of hav-
ing all CVD disease risk factors, of which
high TG and high TC/HDL-C were the
most evident (Table 2). Women with cen-
tral obesity (high waist-to-hip ratio) had
higher odds for having high TG (OR =
1.80), low HDL-C (OR = 1.56) and high
TC/HDL-C (OR = l.53). Women with high
waist-to-height ratio had a greater chance
of being hypertensive (OR = 2.20) and hav-
ing high TG (OR = 1.68), high TC (OR =
1.59) and high LDL-C (OR = 1.46).

Table 1 Mean body mass index, waist circumference, waist-to-hip ratio and waist-
to-height ratio by sex and age categories in the Tehran Lipid and Glucose Study

Age group No. of Mean (SD) values
(years) subjects BMI Waist Waist-to- Waist-to-

(mg/kg2) circumference hip ratio height ratio
(cm)

Men
20–29 762 24.0 (4.4) 81.5 (11.3) 0.85 (0.06) 47.0 (6.6)
30–39 957 25.9 (4.0) 87.5 (10.8) 0.90 (0.06) 51.0 (6.3)
40–49 708 26.1 (3.8) 89.7 (10.3) 0.92 (0.06) 52.9 (6.1)
50–59 569 26.5 (3.8) 91.8 (10.4) 0.94 (0.06) 54.7 (6.2)
60–70 626 26.2 (3.7) 92.3 (10.5) 0.95 (0.06) 55.5 (6.2)
All 3622 25.7 (4.1) 88.2 (11.4) 0.91 (0.07) 51.9 (7.0)

Women
20–29 1208 24.1 (4.5) 77.8 (11.0) 0.77 (0.06) 48.8 (7.0)
30–39 1324 27.2 (4.6) 85.1 (11.1) 0.81 (0.07) 54.0 (7.2)
40–49 1040 29.4 (4.7) 91.6 (11.6) 0.85 (0.07) 58.6 (7.5)
50–59 818 29.6 (4.6) 94.9 (10.8) 0.89 (0.07) 61.4 (7.1)
60–70 635 28.7 (4.5) 95.0 (11.1) 0.91 (0.07) 62.3 (7.3)
All 5025 27.5 (5.0) 87.5 (13.0) 0.83 (0.08) 56.0 (8.8)

BMI = body mass index.
SD = standard deviation.
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Hypertension

High TC
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High LDL-C

Low HDL-C

High TC/HDL

Figure 1 Prevalence of cardiovascular disease risk factors by sex and age categories for 3622
men and 5025 women in the Tehran Lipid and Glucose Study (TC = total cholesterol; TG =
triglycerides; LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density lipoprotein
cholesterol)

Age group (years)

Age group (years)Age group (years)

Age group (years)Age group (years)

Age group (years)
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Discussion

The present study, conducted in an urban
population of Tehran, showed a high preva-
lence of CVD disease risk factors and a
positive association of these with obesity.
In this study, the prevalence of obesity in
men was nearly 15%, which was similar to
the prevalence reported from Hakimieh dis-
trict of north-east of Tehran [17] and the
rural areas of Tehran [18] but higher than
that reported from rural areas of Zanjan
(north-west of the country) [19]. Nearly
30% of women in this study were obese, a
rate higher than rural areas of Zanjan [19]
and lower than that of Hakimieh [17] and
the rural areas of Tehran [18]. The total

prevalence of overweight and obesity in
our population was 63.3%, which shows
the increasing trend of overweight and obe-
sity in Tehran compared with previous re-
ports from this city [20,21].

In the present study, 20% of men and
23% of women were hypertensive and the
prevalence of hypertension increased with
age. In some studies in the Islamic Repub-
lic of Iran the prevalence of hypertension
was different from our study [22–24]. The
prevalence in our study is also higher than
that reported in Eastern Mediterranean
countries [25] and is approximately equal
to the prevalence of American [13] and Eu-
ropean [26] countries. This difference may
be due to the age of the subjects and envi-

Table 2 Odds ratio for cardiovascular disease risk factors according to obesity indices in men
and women

Risk factor Odds ratio (95% CI)
BMI (mg/kg2) Waist Waist-to- Waist-to-

circumference hip ratio height ratio
(cm)

Men (n = 3622)

Hypertension 2.80 (1.88–4.16)** 1.09 (0.80–1.49)  l.45 (1.03–2.03)* 1.15 (0.77–1.71)

High TC 1.55 (1.13–2.12)** 0.95 (0.74–1.20) 1.31 (1.04–1.65)* 1.54 (1.18–2.20)**

High TG 1.76 (1.28–2.40)** 1.08 (0.85–1.38) 1.80 (1.43–2,26)** 1.86 (1.42–2.43)**

High LDL-C 1.36 (1.00–1.85)* 0.80 (0.63–1.01) 1.19 (0.94–1.50) 1.77 (1.35–2.32)**

Low HDL-C 1.73 (1.25–2.39)** 0.93 (0.73–1.20) 1.25 (0.98–1.58) 1.39 (1.05–1.82)*

High TC/HDL-C 1.31 (0.81–2.14) 1.00 (0.66–1.51) 1.57 (1.13–2.18)** 2.31 (1.57–3.39)**

Women (n = 5025)

Hypertension 2.47 (1.79–3.41)** 0.95 (0.63–1.43) 1.11 (0.82–1.50) 2.20 (1.34–3.61)

High TC 1.66 (1.32–2.10)** 1.03 (0.78–1.30) 1.08 (0.88–1.32) 1.59 (1.19–2.33)**

High TG 2.58 (2.05–3.26)** 0.97 (0.73–1.29) 1.80 (1.46–2.22)** 1.68 (1.23–2.29)**

High LDL-C 1.41 (1.13–1.77)** 0.97 (0.74–1.27) 1.08 (0.88–1.32) 1.46 (1.10–1.94)**

Low HDL-C 1.92 (1.54–2.40)** 1.19 (0.91–1.57) 1.56 (1.28–1.91)** 0.91 (0.68–1.21)

High TC/HDL-C 2.58 (2.03–3.27)** 1.00 (0.86–1.48) 1.53 (1.25–1.87)** 1.20 (0.91–1.58)

*P < 0.05; **P < 0.01 versus normal subjects.
CI = confidence interval.
TC = total cholesterol; TG = triglycerides; LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density
lipoprotein cholesterol.
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ronmental and cultural conditions. More-
over, the sample size used in the present
study is larger than previous studies. There
is a wide range of prevalence of hyperten-
sion in other reports in the Islamic Republic
of Iran. Many factors such as heredity, en-
vironment, intake of sodium, calcium and
other ions, salt sensitivity, renin levels and
insulin resistance have long been assumed
to be important in the genesis of hyperten-
sion [27]. The higher prevalence in this
study compared with previous studies may
also be attributed to recent socioeconomic
changes in our country.

This study showed a high prevalence of
dyslipidaemia in a Tehran population. Fifty
per cent of men had high TC and 50% had
high TG. The prevalence of these 2 risk
factors was 55% and 42% in women re-
spectively. The prevalence of high LDL-C
was 49% for men and 51% for women and
that of low HDL-C was 63% and 36% re-
spectively. Using different cut-off points in
this study makes it difficult to compare the
results with those of other studies. Previ-
ous results obtained from the Tehran Lipid
and Glucose Study [28], however, showed
that lipid disorders in Tehran were more
prevalent than in Turkey [29], Canada [30]
and England [31]. This may be attributed to
lifestyle changes in the Tehran population,
such as better availability of food, increas-
ing consumption of high fat foods and low-
er levels of physical activity.

Assessing the risk for the presence of
major CVD risk factors in adults, especially
young adults, is of particular importance
since it allows us to easily identify those at
high risk for development of clinical CVD
later in life. In this context, anthropometric
measurements that provide obesity indices
such as BMI, waist circumference, waist-
to-hip ratio and weight-to-height ratio are
useful non-invasive methods of obtaining
information on CVD risk. The results of

this study showed that all anthropometric
indices used, except for waist circumfer-
ence, were related to higher levels of CVD
disease risk factors.

The lack of association of waist cir-
cumference, which showed no relationship
with CVD risk factors either in men or
women, may be attributed to the site of
waist measurement, because past research
has showed that the location of waist mea-
surement affects the relation of central
obesity to CVD risk factors [32,33]. In this
study, waist circumference was measured
at the point of noticeable waist narrowing,
which may have resulted in lower waist
circumference values than might be ob-
tained using other common sites of mea-
surement. The WHO Expert Committee on
Physical Status recommend measurement
at a point midway between the lower rib
and the iliac crest [34]; however, the Na-
tional Health and Nutrition Examination
Survey guidelines recommend a point just
above the right ileum [35], and the North
American Association for the Study of
Obesity and the National Heart, Lung and
Blood Institute recommend the right iliac
crest [36]. The lack of an international
standard for waist circumference measure-
ments is unfortunate, and makes compari-
son with other studies difficult. We believe
that the waist measurement at the narrow-
est point offers greater ease of acceptance
and interpretation by the public and may
facilitate self-measurement in addition to
clinical use. Another explanation for the
lack of relationship between waist circum-
ference and CVD risk factors in the present
study is the complex relationship between
anthropometric indices and lifestyle-related
factors such as smoking and physical ac-
tivity. In this study, the effect of smoking
was controlled, but physical activity, which
was not assessed, remains a confounding
variable. The other possibility is that the
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power of waist circumference for predict-
ing disease risk is population-dependent
[37] and could vary from race to race [38].

Our findings of a relationship between
obesity (high BMI, high waist-to-height ra-
tio and high waist-to-hip ratio) and CVD
disease risk factors (hypertension, choles-
terol and triglycerides levels) in the Islamic

Republic of Iran are in line with studies
from other countries [39–41]. This should
be kept in mind especially by Iranian health
policy-makers for the implementation of
appropriate interventions to curtail the ris-
ing trend of obesity and cardiovascular dis-
ease.
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Food habits of the Egyptians: newly
emerging trends
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SUMMARY Accelerated changes are taking place in the food habits of the present day Egyptians. Examples
are drawn from foods that continue to be consumed by those considered guardians of the Egyptian tradition
(Coptic Christians and isolated farming communities) and from interpretation of archaeological evidence.
Recent decades have witnessed the progressive erosion of the traditional Egyptian diet and the introduction
of new foods and eating habits. Sociocultural and economic changes are accelerating this erosion. The main
features of the traditional Egyptian way of eating are presented along with a review of the emerging trends
and of some of the important factors underlying food consumption patterns. Attention is drawn to the potential
risk to health that these new trends represent, in particular to child nutrition and development.

Background

This paper is derived from a longitudinal
study that started 5 decades ago and which
is aimed at identifying the ancient origins of
the foods prepared and consumed by
present-day Egyptians [H. Hassan-Wassef,
unpublished document, 2005]. The study
focuses on the inhabitants of the Nile valley
and delta, and does not encompass the no-
madic populations of the desert. The pur-
pose of this investigation is to define and to
make known what can be truly labelled
Egyptian foods and food habits. It involved
noting how the traditional dietary habits
evolved in response to a host of external as
well as internal factors.

For all long-standing food habits and
culinary traditions that have developed
through the ages, the end product is a bal-
anced diet in harmony with the physiologi-
cal needs of the people and their
occupation, climate, agriculture, and natu-
ral resources [1,2]. The Egyptian has in-
herited an indigenous food system and
traditional food habits that can guarantee a
balanced diet.

Having a rich and fertile soil that is easy
to cultivate, and benefiting from favourable
climatic conditions, the Nile valley has
since ancient times been renowned for an
abundance of cereals and the variety of cul-
tivated legumes and vegetables it produces
[3]. Barring the occasional bad years when
the floodwaters were low, food and agri-
cultural production adequately provided for
the nutritional and other needs of its people.
The new food crops and fruit trees that
were introduced into Egypt at various times
did not significantly change the basic tradi-
tional crop composition, and consequently,
food consumption patterns. The relative
abundance and rich variety of foods avail-
able in Egypt in comparison to its neigh-
bours resulted in waves of migrants,
especially to rural areas, who easily adopt-
ed the Egyptian way of eating. They did not
leave any appreciable mark on local food
habits [4]. The case was different for the
higher social classes and the rich urban
dwellers who often copied the eating man-
ners and foods of the succession of foreign
rulers who occupied the country [5].
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The ancient agricultural methods and
crop composition, which had remained un-
changed over thousands of years, allowed
ample time for food habits to take root and
for the gradual emergence of a nutritionally
balanced diet that is in harmony with the
existing ecosystem and which satisfies the
nutritional requirements of the people. Con-
tinuity was guaranteed through the keepers
of culinary tradition, namely the fellaheen
(farming community) women, and through
the ritual foods of the Copts, the Orthodox
Christians of Egypt. The traditional kitch-
ens and earthenware utensils of the fella-
heen, which have survived till today, have
contributed to the perpetuation of many
food habits.

Modernization of the ancient agricultur-
al methods started only 200 years ago, thus
initiating the first large scale modifications
in the crop composition. This agricultural
revolution marked the beginning of a series
of major irrigation projects and efforts to
control the Nile waters [3]. Up to the time
of the Second World War, significant
changes in food habits essentially followed
changes in agricultural policy that deter-
mined land use and crop composition. Giv-
en the limited total cultivated area of the
Nile valley and delta, important increases in
land allocations to a particular crop was
done at the expense of another, sometimes
with repercussions that could potentially
disrupt the balance of the traditional food
system and led to the emergence of nutri-
tional disorders in the long term. The wide-
spread pellagra (vitamin B3 deficiency) that
became manifest towards the end of the
nineteenth century is a case in point. It was
a consequence of the market driven deci-
sion to increase the production of cotton,
which was done at the expense of wheat
production. The growing dependence on
maize flour in lieu of wheat in the making of
bread, the staple food, soon led to the
emergence of nutritional deficiency.

Methods

The period under review is from the early
1950s to the end of the 20th century.
Changes in the food habits and in newly
emerging food consumption trends were
noted. Sources of information varied wide-
ly. Historical data and evidence were used
to define the basic features of the tradition-
al food system, and information collected
from the field allowed the identification of
current food habits and the emerging
trends. The study of food habits included
collecting information on foods eaten as
well as on the way they were prepared,
food associations and methods of food
conditioning and conservation. The supply,
availability and accessibility of foods, and
other factors that influence food habits
were taken into account.

Archaeological evidence and
historical data
Archaeological studies and Egyptian collec-
tions in museums around the world yielded
a wealth of information on the foods con-
sumed by the ancient Egyptians and the
evolution of eating habits [6–8]. Accounts
made by travellers to Egypt through the
ages provided valuable descriptions of
foods and beverages and of food consump-
tion patterns [9,10]. The ancient origins of
foods and of their methods of preparation
were identified through a “live” reading of
historical evidence coupled with an intimate
personal knowledge of current food habits.
The ritual foods of the Copts, which have
been transmitted from generation to gener-
ation for nearly 20 centuries, provide an in-
sight into the culinary traditions of the
ancients [11].

Historical events that significantly con-
tributed to changes in food habits were
studied and factors that influenced both the
facilitation of and the resistance to change
are described. The impact on the traditional



900 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

Egyptian food system was assessed in
terms of food habits and situations where
there was sustained exposure to alien foods
and habits, e.g. through trade, conquest,
occupation or the settlement of significant
numbers of migrants from neighbouring
countries.

Information collected from the field
Urban and rural communities were visited
in the Nile delta, on the Mediterranean
coast, in Middle and Upper Egypt and in the
Nubian regions in the south (Fayoum, Beni-
Suef, Minia, Luxor, Aswan, Qalyubia,
Sharkia, Gharbia, Dakahlia, Beheira, Dami-
etta, Alexandria and Cairo governorates).
Data were collected over a period of 50
years, in all seasons. Interviews were con-
ducted in > 40 households in each gover-
norate (> 100 in Cairo and Alexandria
governorates).

Food consumption and nutrition-related
information was obtained through a 24-
hour recall of food consumed the day pre-
ceding the interview, followed by in-depth
inter-personal interviews lasting about 1
hour and group interviews attended by 8–
12 housewives, neighbours and relatives
from the same location, usually lasting for
1.5–2 hours. The respondent was mostly
the housewife, who was responsible for
feeding the family. The sample was, how-
ever, varied covering variations in age, sex,
education, occupation, income and social
echelon. Information collected was not
only on types of food but also the ingredi-
ents used in preparing it, how it was
served, and eating habits. This also includ-
ed management of leftovers, food associa-
tions and other details about ritual foods,
taboos, variations within the family and
child feeding, and the composition of dry
uncooked meals. Information was sought
on eating outside the home, including the
food consumed by schoolchildren during
the school day and what labourers (e.g.

peasants, factory workers, construction
workers) ate at the workplace.

Inspection visits were then made to
kitchens, gardens, and food storage facili-
ties. Traditional methods for food preser-
vation and food conservation still in use
were recorded. The array of spices on the
spice shelf was noted. The frequency of
home baking and the use of the traditional
oven were recorded, as well as the nature
and form of the cooking utensils, in partic-
ular the presence and use made of the an-
cient traditional ones such as the ghorbal
(sieve made of lamb gut), the matraha
(long-handled wooden board for flattening
dough) or the salaya (quern). Home pro-
duction and consumption of protein-rich
foods was investigated, and the practice of
the age-old habit of gathering (or buying)
and consuming edible wild plants was not-
ed whenever relevant.

The proportion that the garden produce
contributed to the total family vegetable
consumption was estimated and the rea-
sons underlying the choice of vegetables
grown noted. The presence of yard animals
and keeping of animals (especially rabbits
and fowl) in urban settings, and the uses
made of them, was also recorded.

The markets and food shops were visit-
ed and the degree of market dependence
for some food items that contribute to-
wards maintaining the integrity of the food
system (e.g. dark green leafy vegetables
and dairy products) was assessed. The
growing increase in dependence on the lo-
cal bread made from high extraction wheat
produced by a wide network of state subsi-
dized bakeries was investigated. The spe-
cial foods consumed during feasts and
religious fasts and rituals, both Muslim and
Christian, were noted.

Special attention was accorded to urban
dwellers, who represent about 45% of the
total population [12] and who are more ex-
posed to factors that can engender signifi-
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cant changes in food habits. Changes in the
geographic distribution of food consump-
tion patterns and trends that developed over
the past half century among the people liv-
ing in Greater Cairo (which hosts nearly a
quarter of the total population) were also
noted. The foods and beverages consumed
outside the home in the 1950s, from fast
food outlets and ambulant vendors, were
compared to the type of foods and bever-
ages commonly consumed outside the
home fifty years later. These included
shops, kiosks, and sidewalk vendors who
sell biscuits, candy and a variety of other
food items and beverages to children out-
side school gates.

An attempt was made to identify factors
that enhanced or precipitated changes in
eating habits as well as those which helped
preserve traditions and counteract change.
Special attention was accorded to varia-
tions in the supply and demand for dark
green leafy vegetables and to factors influ-
encing their consumption. An overview is
given of some of the significant changes in
food consumption habits that occurred
during the past half century. The emer-
gence of manifestations of unbalanced di-
etary intake was monitored, in particular,
among the more vulnerable child popula-
tion. New trends and factors that under-
mine the food system and the potential
health implications of such trends are re-
viewed.

Results

A balanced heritage
Certain characteristics of the Egyptian tra-
ditional food system are the outcome of the
specific ecology of Egypt and the Nile val-
ley. A crop composition that remained prac-
tically unchanged for many millennia
allowed ample time for the development of
a balanced food system over the ages. Be-
cause of the fertile and easily cultivated

soil, Egypt stood out from its neighbours
owing to the abundance of cereals and the
wide range of edible vegetables that could
be grown.

The Egyptian dietary pattern became
structured around the flood cycle of the
river Nile. The diet was more dependent on
cereals, dried legumes and preserved foods
when the land was under water. From ne-
cessity, Egyptians perfected a number of
food preservation techniques over the ages.
They preserved cheese, cereals, fruit, le-
gumes, vegetables (including dark green
leafy vegetables), fish, meat, grains, aro-
matic seeds and condiments. Onions and
garlic were available all year round. This
know-how has survived to the present time
and is manifest by the important place that
dried legumes, cereals and dried and pre-
served foods occupy in the diet of the mod-
ern Egyptian and in the composition of
food stores in a traditional home.

The difference in food habits between
the north and the south of Egypt is a func-
tion of factors such as climate, crop com-
position (conditioned by the type of
irrigation and the agricultural cycle), the
daily occupation of the inhabitants and the
degree of exposure to and interaction with
external influences. Certain eating habits
are dictated by the extreme heat of the
summer months where temperatures can
reach well over 40 °C in the south.

Food analysis tables for prepared foods
have shown that the traditional food associ-
ations and preparation methods contributed
considerably to raising the nutritional value
of the foods consumed [13]. The Egyptian
food system is full of examples of the use
of such mixtures and of food associations
that compensate for the essential nutrients
that may be deficient in 1 component of the
meal. The classic example is that of the
stewed ful (fava bean) meal, which is the
most popular and most widely consumed
food. Taken individually, bread and beans,
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which are the main components, are defi-
cient in a number of essential nutrients.
However, the analysis of the prepared ful
dish, as it is eaten, shows that the presence
of the other ingredients has appreciably
raised the nutritional value of the meal. The
generous amounts of a mixture of dark
green leafy vegetables and herbs that are
commonly added to a variety of dishes in
the last few minutes of preparation, e.g. to
cooked colcasia (taro, Colocasia esculenta
Schott) and some legumes, is another ex-
ample. Khodra (greens), used in a propor-
tion of about 1:5 of the dry weight of the
legume, is a complementary source of a
number of vital nutrients. Dark green herbs
and leafy vegetables, eaten daily either
fresh or cooked, are an essential ingredient
in the Egyptian diet, and are associated with
many dishes (Table 1). Dried chickpeas,
sesame and fenugreek are some food items
that can raise the nutritional quality of the
foods they are associated with. The en-
hancement of the nutritional value of foods
through germination (e.g. fava beans),
sprouting (e.g. fenugreek), or fermentation
is still commonly practised. The latter is
used in the making of kishk, sun-dried balls
of wheat fermented in sour milk.

Maintaining the nutritional quality of the
Egyptian food system depended not only
on the types of foods eaten, but also on the
way they were consumed, on food associ-
ations, on methods of food preparation and
conservation, and also on the quantities
consumed. The food groups that are con-
sidered the pillars of the traditional Egyp-
tian food system include cereals
(unrefined), legumes, dark green leafy veg-
etables, other vegetables and fruits, cheese,
oils and white and red meat.

Basic features of the Egyptian diet
Bread, the staple food, enjoys a very special
place in the diet. It is still made from high
extraction wheat flour or wheat mixed with

other ingredients. It is the main component
in all meals. Egyptians eat food with bread,
and not bread with food. Food other than
bread is colloquially referred to as ghomous
(literally, a dip): a piece of bread is broken
off and dipped in the ghomous. Food eaten
with bread can be as simple as salt or a
mixture of salt, cumin and sesame seeds,
an onion, white radish leaves, some aged
white cheese, or the more complete meal of
cooked vegetables or legumes. More re-
cently, the habit of eating bread in the form
of sandwiches using European style white
bread has taken hold, in particular among
children. Cheese, processed, tinned or
cooked meats, fried potatoes, pickled aub-
ergines, eggs, and even bananas are some
of the fillings that are used. For those who
can afford them, the hamburger, pizza or
the generously garnished composite mod-
ern sandwich are becoming popular.

Cereals and legumes constitute the
mainstay of the diet in the population as a
whole and are the main sources of calories
and proteins [14,15]. The nutritional bal-
ance of a diet based on a cereal/legume mix
is maintained through the regular intake of
small amounts of white cheese or other
dairy products, fresh dark green leafy veg-
etables, and less regularly eggs, poultry and
birds, fish and occasionally red meat. Fresh
and cooked vegetables and fruits complete
the system. For the average Egyptian, fruit
consumption is not meal-related and is usu-
ally dependent on seasonal availability. This
was not a source of worry for the first gen-
eration of Egyptian nutritionists as long as
the essential nutrients provided by a daily
fruit intake were supplied from other
sources, also consumed fresh. In this re-
spect, the tomato was sometimes referred
to as the poor man’s apple since it was rich
in vitamin C and was available all year
round (A. Hassan, personal communica-
tion).
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Table 1 Dark green leafy vegetables commonly consumed by Egyptians

Vegetable Mode consumed
Common name Latin name Raw Dried Cooked

Aromatic herbs
Parsley Petroselinum sativum + – +
Coriander Coriandrum sativum + + +
Dill Anethum graveolens + – +
Chervil (regl el ghorab) Carum amioides + – –
Mint Mentha sativa + + –

Green leafy vegetables
Romaine lettuce Lactuca sativa + – +
Garden rocket (gargeer) Eruca sativa + – –
Jew’s mallow (molokheya) Corchorus olitorius – + +
Spinach Spinacea oleracea – – +
Mallow (khobeza) Malva parviflora – – +
Swiss chard (sal’) Beta vulgaris – + +
Purselane (regla) Portulaca oleracea – – +

Green leaves of roots/bulbs
White radish Raphanus sativa + – –
Turnip Brassica rapa – – +
Onion (green onion) Allium cepa + – +
Egyptian leek Allium kurrat + – +
Celery Apium graveolens – – +

Leaves of edible plantsa

Garden pea Pisum sativa – – +
Cowpea Vigna sinensis – – +
Egyptian bean (lablab or gashrangeig) Dolichos lablab – – +
Okra Hibiscus esculentus – – +

Edible leaves of fruits
Vine Vitis vinifera – – +

Edible wild plantsa

Hare’s lettuce (go’deid) Sonchus oleraceus + – –
Rampion (serees) Campanula rapunculus + – –
Prickly goldenfleece (galawein) Urospermum picroides + – –
Sheep sorrel (hommeid) Rumex acetosella – – +
Wild lettuce (lebbeen) Lactuca virosa + – –
Purselane (regla) Portulaca oleracea + – +
Mallow (khobbeza) Malva parviflora – – +

Sprouted legumes
Fenugreek sprouts Trigonella fœnum-græcum + – –

aCollected by the peasants from the fields (of clover, wheat and beans) and canal banks, these
wild weeds as well as the tender leaves of edible crops are usually gathered for personal
consumption. Common local names are given in italics.
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Although there is no special penchant
for excessive salt seasoning, Egyptians
tend to consume more salt during the sum-
mer months through eating old white
cheese, olives, pickled vegetables, and salt-
ed fish. The last is a regional habit popular
in the very hot southern governorates. Salt,
cumin and coriander seeds have been the
main seasoning agents since ancient times.
Till now, black pepper is absent from many
of the kitchen shelves of the more isolated
southern villages of the Nile valley. Egyp-
tians are not lovers of hot chilli peppers like
their western and southern neighbours.
They tend to follow the Eastern Mediterra-
nean countries in this respect. Vinegar and
limes have been extensively used since an-
cient times [16] in food preparation and in
particular in the making of pickled vegeta-
bles and olives.

Traditionally, the diet is low in saturated
fats, and oil is commonly used for cooking
rather than butter. Deep-frying is an im-
ported habit that is less than 200 years old.
At the present time, it is used in the cooking
of the very popular fried fava bean patties
known as ta’ameyya or falafel, a relatively
new introduction. Recipes tend to be sim-
ple and straightforward, and ingredients are
usually mixed raw and cooked in the oven
in earthenware pots or boiled. Slow cook-
ing overnight is used for stewing cereals
and dried legumes such as wheat and fava
beans. Steaming continues to be done in
specially designed pots, metal now replac-
ing the original earthenware utensils. Birds
and fish are often grilled. Pigeon and quail
can also be eaten stuffed with fereek
(rubbed green wheat) or rice. Larger birds
such as poultry, geese and ducks are usual-
ly boiled. The traditional method of searing
the boiled bird or meat for a few minutes in
a very hot traditional oven has now been
replaced by frying in oil or clarified butter.
The Egyptian is not traditionally renowned
for having a sweet tooth. A wide variety of

dry biscuits of all shapes that are salty or
lightly sweetened, and containing a mixture
of aromatic or oily seeds such as fennel,
aniseed, caraway, sesame or linseed are
widely consumed. Dried fruit pastes or
cooked honey are the traditional sweet fill-
ings for some of these biscuits. For the av-
erage Egyptian, sweetmeats and desserts
are not a regularly consumed food item but
are more related to religious feasts and var-
ious other celebrations. For the Prophet
Muhammad’s   birthday, a wide variety of
sugar-based sweetmeats and colourfully
decorated sugar dolls and knights on horse-
back are produced. This tradition, particu-
lar to Egypt, is a legacy of the Fatimid
period (969–1171 AD) when the crafts-
manship for cane sugar artistry flourished.

The heritage of ritual food habits and
culinary traditions of the Copts [11] repre-
sents an unbroken continuity with ancient
habits. The foods consumed during the
meatless fasts that are observed for about
two thirds of the year are derived with ce-
reals, legumes, vegetables, green leafy veg-
etables and fruits. Given their pre-Christian
origin, these foods are eaten by all Egyp-
tians, though to a lesser extent by those ur-
ban dwellers who have adopted imported
food habits.

The Muslim fasting month of Ramadan
is associated with a set of traditions related
to food that make many people eat a richer
diet during the non-fasting hours that ex-
tend from sundown to sunrise. Consump-
tion of dried fruits, all kinds of nuts,
oriental desserts rich in fat and sugar, as
well as a daily cooked meal for breaking the
fast often adds up to a higher calorie con-
tent than the usual, non-fasting, daily in-
take. Meat and poultry consumption is
increased as families tend to serve meat
each day even if they did not usually eat
that much meat. The government makes
special provision for the nationwide in-
crease in food consumption during Ra-
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Table 2 Some traditional non-alcoholic
beverages still consumed in Egypt

Traditional beverages

Cold infusions
Red sorrel (karkadeh) Hibiscus sabdariffa
Tamarind
Carob (kharrub)
Licorice drink (erq’soos)
Dom Hyphaene thebaica

Hot infusions
Tea (black)
Coffee
Fenugreek (whole)
Ginger (ground)
Hibiscus (karkadeh)
Cinnamon (ground)
Mint leaves
Cumin seeds
Fennel seeds
Caraway seeds
Aniseed
Barley

Juice (freshly pressed)
Sugar cane, pomegranate and other fruits in
season

Composite recipes
Moghat (traditionally given to parturient
mothers, with ground wild pomegranate root
as the basic ingredient)
Sahlab (a milk drink made with ground orchis
 root as the main ingredient) Orchis latifolia

Sherbets and syrups (now mostly commercialized)
Rose petal syrup
Violet petal syrup
Fruit based syrups, made from juice of
mulberries, pomegranate, strawberries, etc.
Syrups made from concentrated extracts of
tamarind and carob

Reconstituted sun-dried sheets of fruit pulp
Apricot (qamareddin)
Mango

Other (salted)
Pickling water of turnips
Seasoned water of boiled chickpeas

madan. Preparations for this month involve
the import of large quantities of nuts and
dried fruits, to which are added the local
dates and peanuts. However, alongside this
rich food, 2 traditional food items appear
daily on nearly every table in rich and poor
homes alike. These are ful, stewed fava
beans, and all kinds of dark green leafy
vegetables (Table 1).

A wide variety of drinks and beverages
are an important component of the food
system as they are consumed in consider-
able amounts during the hot summer
months. Many of the traditional drinks
based on natural products (e.g. karkadeh
and fenugreek) are known to have a benefi-
cial effect on health (Table 2). Their re-
placement by commercially produced
carbonated drinks, other soft drinks and
fruit nectars entailed a significant increase
in the daily sugar intake apart from depriv-
ing the body of the health benefits of the
natural beverages. The habit of consuming
small glasses of sweetened black tea is also
popular. It is an important source of ready
calories for workers during the long inter-
val between the waking up drink and the
next meal. While tea drinking can be la-
belled a national habit, coffee drinking is
less popular. Generally speaking, coffee is
rarely consumed among the fellaheen and
manual labourers; it is more common in ur-
ban populations. The serving of unsweet-
ened coffee at a wake is, however, a
traditional custom observed by most Egyp-
tians.

It may be opportune to comment on the
way that meat is perceived by Egyptians
and its place in the diet. With plenty of fish
in the river and poultry and pigeons in the
back yard, red meat is not a regular element
in the diet of the fellaheen, or for the aver-
age Egyptian with a limited income, or for
the Copts who observe a meatless fast for
more than half the year. Meat is more com-
monly consumed on Fridays (the religious



906 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

day of rest for Muslims) and is eaten during
feasts or for meals celebrating special oc-
casions. Well-to-do households that can af-
ford it tend to consume high amounts of
animal protein. Meat tends to be regarded
as a status symbol or a prestige item for
households with limited incomes. Never-
theless, the ancient habit of serving several
meat dishes when giving a banquet [6] con-
tinues to be the practice. Today, families
with modest incomes still make a point of
serving 2 or more meat dishes when enter-
taining guests.

Meals and meal patterns
The first meal of the day is small. It is made
up of a drink taken alone or accompanied
by a piece of bread, a dry biscuit, a bowl of
stewed whole wheat, or just some broken
dry bread soaked in milk or other hot infu-
sion. Children usually have a glass of milk
or tea with milk and a sandwich. What the
average Egyptian refers to as “breakfast” is
what is eaten between the waking up drink
and the main cooked meal. It is a between-
meal snack of varying importance, from a
few dry biscuits to a cheese sandwich or
more often a ful or ta’ameyya (fried bean
patty) sandwich or a pastry.

The Friday breakfast, eaten at leisure
and en famille, is a more generous meal.
Stewed beans, eggs, green leafy vegeta-
bles, onions, tahina (sesame paste) salad,
ta’ameyya, pickled vegetables, cheese,
stewed whole wheat (belila) or home made
noodles, butter or cream, honey, molasses
and all kinds of jams are some of the food
items that can appear on a Friday breakfast
table.

The main cooked meal is usually made
up of bread eaten with cooked vegetables
or legumes, with pickles and green leafy
vegetables or a finely chopped mixed salad
on the side. Meat, for those who can afford
it, is cooked with the vegetables and less

often cooked and served apart. Fruit may
or may not be eaten at the main meal. It is
more usual to end the meal with a glass of
tea or other hot infusion (Table 2).

For the majority of the fellaheen, manu-
al labourers and artisans, the midday meal
consumed at the workplace is a smaller and
usually uncooked meal made up essentially
of bread eaten with cheese and/or fava
beans, onions and green leafy vegetables,
often accompanied by tomatoes, pickled
aubergines, or other pickled vegetables.

Till about 2 decades ago, the main
cooked meal for millions of public sector
employees, who worked 6 days a week
from 08.00 to 14.00, was at around 15.00.
With the new 5-day working week and
longer working hours adopted by the
growing private sector as well as some of
the government institutions and services,
there has been a shift of several hours in
the timing of the main cooked meal. The
presence, in this group, of relatively high
salaried private sector and banking employ-
ees who already lead a modern lifestyle
makes this group a prime consumer of the
modern type of fast foods (Table 3). The
main meal is consumed upon return home,
i.e. around 18.00 hours. This late timing
brings it nearer to the traditional timing of
the main cooked meal eaten by peasants
and labourers at the end of their long work-
ing day. However, it appears that the 2 eat-
ing patterns, the old and the new,
sometimes co-exist. Those who have eaten
at 18.00 can again eat a full cooked meal if
invited out. A rapidly growing demand has
been observed among urban populations
with long working hours for the modern
take-away type of meals commonly con-
sumed at the workplace. For them, this is a
between-meal snack and not counted as a
meal. Many of them tide over this period
with only beverages and a pastry.
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Table 3 Changes in availability of fast food from 1950 to 2000 in different
outlets in traditional and western style neighbourhoods

Type of food Neighbourhood
Traditional Western

1950 2000 1950 2000

Fast food outlet
Hamburger meal – – – +
Pizza – – – +
Fried chicken – – – +
Grilled chicken – – – +

Cafeteria style shops – – ± ±
Grilled pigeons ± + + +
Grilled kebab and kofta + + + +
Ful (fava beans) and ta’ameyya
(fried bean patty) meal + + + ±
Koshari (rice and lentil dish) + + – ±
Veal head, offal and rice sausage + + – –

Fixed stand/counter
Feteera, pastry with a variety of fillings + + – –
Fried fish + + + +
Grilled fish + + + +
Grilled beef or chicken shawerma
sandwiches – – ± +
Western style panini sandwiches with
composite filling – – – +
Simple sandwiches + + + ±
Regheef el-hawawshi, minced meat in
flat local bread + ± – –

Mobile cart or stand
Koshari, rice and lentil dish + + – –
Ful and ful sandwiches + + + +
Shamsi a bread and old white cheese + ± – –

Ambulant vendor
Borek, pastry with white cheese filling + + + –
Semeet, bread rings with rumi (hard)
cheese or dokkab + + + +
Veal head, offal and rice sausage + ± – –

+ available, ± occasionally available, – not available.
aTraditional Upper Egyptian bread.
bMixture of salt with ground cumin and sesame seeds and other aromatic
ingredients.

With the growing industrialization of the
country, meal times for industrial workers
have also been changing, with no unified

pattern. Some work 8-hour shifts with no
lunch break while others can work for a
long day with a 1-hour midday break. For
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Egyptians this is not a main meal. This pat-
tern is similar to the traditional pattern of a
midday meal consumed at the workplace
and the main cooked meal eaten upon re-
turn home in the evening. The group that
works a straight 8-hour shift without a
break will return home for the main meal in
a pattern similar to that of public sector
employees, except that they have no access
to the pre-main meal snack.

There is a rapidly growing number of
working women at all social levels. Chil-
dren who return from school at an earlier
time than their working parents do not al-
ways have a meal upon their arrival home.
They may have to wait for the return of
their parents to eat with them. Parents do
not seem to mind that their children tide
this long period between breakfast and the
main meal with a sandwich, a soft drink,
candy, or with any of the rapidly growing
array of junk foods [17]. This means that
the peak hunger period for the growing
child is appeased with foods of doubtful
nutritional quality, which are often eaten
under little control or supervision. As a
consequence, the children are poor eaters
when they sit at the main meal [18,19]. The
ill-effects on the health of children of a cy-
cle of irregular mealtimes and nutritionally
imbalanced food intake may be further
complicated by long hours of television
watching accompanied by more consump-
tion of junk foods, soft drinks, candy and
sweets [20]. While the rise in the incidence
of iron deficiency anaemia and obesity
among children has already been reported
[21], no investigation has yet been under-
taken of the set of symptoms and com-
plaints that are commonly reported these
days by the mothers themselves. These
symptoms include constipation, irritability
and recurrent headaches that are not related
to any sickness.

For those whose main meal is con-
sumed at lunch time, the evening meal is
lighter and usually made up of what is re-
ferred to locally as dry foods (i.e. without a
sauce). Leftovers from lunch are often
served again in the evening. Some of the
common evening meal components apart
from bread include fava beans and lentil
based dishes, cheese, dark green leafy veg-
etables, pickled vegetables, tomatoes and
cucumbers. Melon or watermelon eaten
with white cheese and bread make up a
popular summer menu. For children, a
favourite nutritious evening meal is bread
dipped in a molasses-tahina mix. Tinned
foods such as mackerel, sardines, tuna,
beef, processed beef or poultry can be eat-
en with bread or made into sandwiches
with a salad or pickled vegetables on the
side. Few households serve a second
cooked meal at night. This is usually re-
served for the instances when guests are
invited.

A food habit that has survived till today
is that of nibbling different snacks. Nib-
bling is favoured following the evening
meal, and snacks are more often consumed
outdoors during the long summer evenings.
With television watching, nibbling (and
food consumption in general) can continue
late into the night. Traditional snack foods
(Table 4) comprise a variety of different
food items and continue to be enjoyed by
the rich and the poor of all ages. Some of
them are highly nutritious and can repre-
sent a non-negligible supplement to the dai-
ly nutrient intake of a child. Their
replacement by sweets, candy and junk
foods is much less advantageous to the
food system.

The onset of change
In the mid 20th century, the basic elements
of the traditional Egyptian diet were for the
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larger part still preserved, more so among
the rural communities and the Copts whose
diet and ritual foods are little affected by
change. The legacy of the succession of
external influences leading to changes in
food habits was more evident in the larger
urban communities and the coastal towns.
The higher social classes were much more
readily influenced by the food habits of the
foreign ruling elite. Most of the influence
was eastern Mediterranean and, to a lesser
extent, European, North African and Arab
(Arabian peninsula). The simply prepared
foods of the traditional diet gave place to
elaborate dishes requiring complex, lengthy
preparation and generous amounts of clari-
fied butter, with less attention to the con-
sumption of fresh vegetables. Deep-frying,
the use of rich, composite sauces and the
growing popularity of rich sweetmeats and
desserts containing nuts and soaked in
heavy syrup considerably raised the overall
intake of sugars and saturated fats. White
bread, in many instances, replaced the tra-
ditional high extraction local bread. Many
of the nutritionally valuable traditional food
associations were ignored. For people liv-
ing in poverty or those with limited in-
comes, changes were more related to the
need to cope with rising food costs and to
making nutritionally correct choices. By
necessity, they depended on the cheaper
traditional foods and the subsidized local
bread. For this group, the continued con-
sumption of fresh dark green leafy and oth-
er vegetables was a nutritionally valuable
traditional habit.

A series of changes in the food habits
and lifestyles of the rural populations fol-
lowed the acceleration of rural develop-
ment programmes (and modernization)
which gradually ended the traditional isola-
tion of the fellaheen. Rural populations be-
came exposed to a host of unfamiliar
external influences and lifestyles with little

prior preparation or guidance on how to
deal with new situations and new food
products.

Two major developments directly influ-
enced changes in food habits. The first was
the creation of a nationwide network of
cooperative societies, game’eyya ta’awo-
neyya, (a successor to the food rationing

Table 4 Some traditional snack food
consumed by Egyptians

Traditional snack food

Legumes
Green chick peas (malana)
Boiled chick peas
Roasted chick peas
Green fava beans (ful herati)
Roasted germinated fava beans (ful meqeli)
Germinated fava beans
Lupine (soaked and boiled)
Sprouted fenugreek seeds
Roasted peanuts

Vegetables
Egyptian red carrots
Romaine lettuce

Tubers (habb el aziz)
Tiger nuts

Grains and seeds
Popped corn (maize)
Grilled fresh corn on the cob
Roasted wheat grains
Roasted pumpkin seeds
Roasted cucurbit seeds
Roasted melon seeds

Fruits
Christ thorn (nabq)
Jojoba (ennab)
Golden berry (harankash)
Dom palm fruit
Sycamore fig
Prickly pear

Other
Sugar cane
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system introduced during the Second
World War) to serve as distribution outlets
for subsidized or price-controlled foods.
These cooperatives were instrumental in
introducing rice, a hitherto unfamiliar food
for the southerners who traditionally con-
sumed fereek (rubbed green wheat) in-
stead. Equipped with cold storage facilities
for the distribution of frozen foods, the co-
operative societies were the end point in a
cold chain for the distribution of imported
frozen foods. Subsidized imported meat
and chicken were important supplements
to the food system during the economically
difficult decades after the end of the war.
The Egyptians, who always preferred to
eat freshly slaughtered meat or poultry,
were very slow in accepting frozen meats.
The same cold chain served to distribute
cheap frozen fish from Lake Nasser, which
reached the tables of a growing number of
Egyptians, adding a precious source of
high quality protein. Cooperatives also
served as outlets for the sale of price-
controlled chicken and eggs produced by
the growing numbers of state-backed com-
mercial chicken farms. All these develop-
ments led to an increase in the consumption
of animal protein in groups of the urban
population with modest incomes.

The second development was the estab-
lishment of a network of mechanized bak-
eries producing mainly the high extraction
local bread, and to a lesser extent, a thin flat
white bread known as shami bread. These
bakeries, using subsidized flour and selling
a price-controlled loaf, produced bread that
was considerably cheaper for the fellaheen
than home production. Home baking be-
came reserved for special occasions, feasts
and celebrations. The younger generations,
both rural and urban, are turning more to
white bread, preferring the European-style
loaf. They find it more suited to their sand-
wiches [22].

The last decades of the twentieth centu-
ry witnessed a further acceleration of
change in the form and substance of the
Egyptian diet. Change was accelerated by
the liberalization of the market and the
“open door” economic policy, which gave
rise to indiscriminate and uncontrolled con-
sumer desire for imported commodities
and western lifestyles [20]. The spread of
this trend was facilitated by the rapid social
mobility [23] that followed in the wake of
the 1952 revolution and the access by mid-
dle income and low income groups of the
population to the much higher earnings of
family members working in the Gulf coun-
tries. This increase in the purchasing pow-
er of Egyptians was also a result of the
gradual increase in the per capita gross do-
mestic product over the same period
[24,25].

Government efforts to extend the public
broadcasting (radio and television) service
to all the inhabited areas in the country
brought inside homes images of unfamiliar
modern lifestyles. Aggressive marketing
campaigns for the modern foods that ac-
companied the new lifestyles found their
mark in the targeted population of youth
and children. The phenomenal popularity of
junk foods among children does not seem
to be confined by any socioeconomic or
geographic barriers, making this group a
prime consumer of junk foods. Families in
all walks of life were overtaken by the de-
mands of the unfamiliar lifestyles and pat-
terns, in particular, the longer working
hours and the inevitable change in the eat-
ing pattern. Deprived from the support tra-
ditionally enjoyed as members of an
extended family, parents in the modern nu-
clear families found themselves ill equipped
and unable to cope. Problems were felt
more where both parents worked or in
families with a woman as head of house-
old. The ability to cope was further cur-
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tailed by the low purchasing power of low-
income families.

Discussion

The variety and abundance of food in
Egypt over the ages preserved it from
change [3]. The food balance of the coun-
try started to break down in the middle of
the 20th century, which marked the start of
food importation and the beginning of a
gradual decline in the tradition of food self-
sufficiency [4]. The demands of an in-
creasing population that were not paralleled
by an increase in the total inhabited and cul-
tivated surface area widely surpassed local
food production. In 1947, there were 19
million inhabitants living on 4% of the total
surface area of Egypt. This rose to almost
66 million living on about 5.3% of the sur-
face area in the year 2000. It took several
centuries for the Egyptian diet to develop
and take root. The Egyptians who were
well settled in their habits were not all able
to adjust to or cope with the rapid changes
that occurred during the past half century,
and in particular the past 2 decades. Those
changes were in the greater part related to
the modernization and industrialization of
the country. The increase in the number of
women working outside the home, women
heads of household and nuclear families did
not make matters easier. Little help or guid-
ance was offered on how to adapt to a
changed pattern of life or on how to make
the right choices to ensure a balanced daily
food intake.

The traditional diet of Egyptians is made
up of basic elements regarded as the essen-
tial components of the system. Any chang-
es in food habits strong enough to disrupt
the balance of the system without being
compensated for will, unless corrected,
lead to malnutrition and ill health. It would
be a cause for concern if the imbalance af-

fected those food elements, such as high
extraction bread, legumes, fresh dark green
leafy vegetables, and other vegetables and
fruits, which are the pillars of the system
and which have high nutritional value.

It became evident towards the end of
the last century that the healthy diet of
Egyptians, developed over thousands of
years and which had till then retained its
essential features, was progressively losing
some of its essential elements and rapidly
disintegrating. The rapidity of change in
food habits accompanied equally rapid so-
cial and economic transformations. The
changes were accelerated in the 1970s with
the liberalization of the economy. It is ap-
parent that people at all levels of society
were overwhelmed by the rapidity of the
change.

The change was quicker to take hold in
the urban populations, which represent
nearly half the total population of the coun-
try. Not having access to nutrition guid-
ance, they adopted ready solutions that
were not backed by nutritional awareness
or discrimination. These new choices were
made easy by a higher purchasing power
and a strong desire for modernization. The
choices were also influenced by aggressive
advertising campaigns and the easy acces-
sibility of junk food, candy and soft drinks.

It is disturbing to observe the way
present day Egyptians are trading their di-
etary heritage for unbalanced, unhealthy
foods. Much time and effort could be spent
on a fine analysis of the causal web of fac-
tors that makes the Egyptian lose grip on
the traditional diet. It would be more cost-
effective to investigate why the new trends
are taking hold, to find ways to protect
good food habits and to identify the inter-
ventions or the means which would pre-
serve the integrity of a balanced food
system.
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One of the important approaches in a
multi-pronged strategy to improve the nu-
tritional quality of the Egyptian diet would
be the creation of nutritional awareness and
developing the capacity for nutritional dis-
crimination among the Egyptian public.
This could be achieved through the mobili-
zation of well-informed and coordinated
support from those involved in monitoring
the nutrition situation and in formulating
policy and interventions that could preserve
the nutritional quality of the traditional food
system. Their task would be to promote an
evolution of the food system and enable it
to cope with and accommodate the chang-
es that have occurred. The information
generated could become instrumental in the
creation of an enlightened consumer and a
consumer society that would have the
power to influence and shape the food mar-
ket.

A second approach, complementary to
the above, would be to support and guide
families in adjusting meal patterns and
composition to cope with new lifestyles
and changes in daily routine. No carefully
planned adjustment has been made to ac-
commodate the long working hours which
have been in operation now for nearly 2
decades. Egyptian families were not ade-
quately prepared to cope with the problems
that the longer working day created. Shift-
ing the main cooked meal to late afternoon
has been the solution adopted by most fam-
ilies. The problem of no provision for a
meal on children’s return from school,
commonly the case in nuclear families
where both parents are working, and in the
absence of the support of the traditional
extended family, has not been properly in-
vestigated.

A third approach would be to help fam-
ilies regain confidence in traditional foods
and in the possibility of eating modern
meals without losing the essential features

of the Egyptian food system. This practical
approach would need to highlight those
foods that are better adapted to the de-
mands of modern life and provide informa-
tion on meal composition and on ways of
reducing food preparation time. It should
draw attention to foods that combine low
cost with high nutritional value. Guidance
in managing child feeding will need to be
based on the results of a comprehensive
evaluation of the situation and the problems
that children face.

All approaches in a strategy to protect
the traditional system will need to be adapt-
ed to the demands and requirements of all
socioeconomic strata of the population in
all situations and settings, whether wealthy
or deprived, rural or urban.

The shortcuts and easy solutions that
offer themselves, such as the consumption
of the new fast foods, may solve immediate
problems and satisfy immediate needs in
the short term. In the long term, however,
ignoring the needs of children or compla-
cency about the types of food that they
consume will certainly give rise to malnu-
trition. Iron deficiency anaemia, obesity
and undernourishment are becoming more
and more common among Egyptian chil-
dren [21]. Correcting the dietary deficien-
cies alone will not solve the problem. Help
and guidance needs to be provided to reor-
ganize family meals in a way that satisfies
the nutritional needs of children.

The growing trends for increased con-
sumption of fast food, junk food, sweets
and candy instead of the more wholesome
traditional snacks, and for consuming soft
drinks with a high calorie content instead of
the traditional natural beverages are viewed
as a social and a market phenomenon.
These products have become popular with
all ages and all social groups. Aggressive
marketing campaigns are finding fertile,
ground especially among the younger gen-
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erations. The cost on health of the spread
of these habits is high because of the higher
calorie and fat intake, lower intake of vita-
mins and minerals, unaccustomed increase
in the daily intake of animal proteins, and
most importantly exposure to toxic sub-
stances and mutagens identified in some
fast food meals and in junk foods that often
contain artificial colours, flavours, and uni-
dentified food additives [26]

What the Egyptians do not know is that
the traditional diet that they are abandoning
is what the western world is now seeking
to eat [2,27]. Also, from a nutritional point
of view, the uncontrolled consumption of
these modern foods does not represent
progress, but a regression. The intellectual
impulse to blame market forces is mis-
placed. The market is only a reflection of
the desires of the people at a given point in
time and space. Industry makes extensive
studies into the behavioural patterns of the
people in order to be able to satisfy them
and, in turn, to guarantee their own gains.
It is the duty of nutritionists to work on a
medium/long-term basis to shape those de-
sires. This would be instrumental in en-
couraging the government to develop a
policy to shape the market according to the
new desires that we have helped to form.
The case of a soft drink company respond-
ing to the desire to consume less sugar by
producing a diet version of their cola, and
removing the stimulating substance in the
drink and marketing a decaffeinated ver-
sion are examples of response to the de-
sires of the discriminating client.

Interdictions do not give rise to results.
When nutritionists succeed in shaping hab-
its by the creation of a discriminating con-
sumer, a strong consumer society will in
turn be able to influence the market. If a

national campaign for promotion of change
is decisive enough, the market will follow
because this is where the profit lies. Once
the market responds and reflects the de-
sires of enlightened, discriminating con-
sumers, they will then become its strongest
ally when it promotes modified, healthier
products.

Conclusion

Egypt has a valuable heritage of a well-
established and balanced diet which per-
sisted practically unchanged for the best
part of 5000 years. This valuable indige-
nous food system must be protected and
compensated for losses suffered through
the adoption of new food habits. A number
of appropriate interventions need to be
identified suited to the current circum-
stances for each sector of the population.
These interventions should be able to pro-
tect the essential features of the traditional
system and offer options to compensate
for deficiencies. An enlightened and dis-
criminating consumer can shape the mar-
ket and reverse the ill effects of the trend
towards excessive consumption of fast
foods and other unhealthy foods. Reorgani-
zation and adjustment of mealtimes and
meal composition to meet the demands of
altered lifestyles would be a valuable back-
up to the discriminating consumer. Nutri-
tionists need to formulate a multi-pronged
national policy for teaching nutritional dis-
crimination, not only nutritional education,
so as to enable people to differentiate the
good from the bad, in relation to “me” and
“my needs”. This is an exercise that needs
to start with the younger generation in par-
ticular in schools.
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SUMMARY A study was carried out during January/February 2001 in Deshna and Armant Districts of Qena
Governorate, Upper Egypt, to establish the prevalence of anaemia among schoolchildren aged 6 to 11 years
and define appropriate control interventions in the area. Haemoglobin levels were measured directly in
schools using a portable spectrophotometer. The mean (SD) level of haemoglobin in 1844 schoolchildren in
37 schools was 12.79 (1.15) g/dL. Only 12% of children were below the WHO cut-off for anaemia for this age
group (< 11.5 g/dL) and no cases of severe anaemia (< 7.0 g/dL) were detected. The low prevalence of mild
to moderate anaemia indicates that mass iron supplementation is not justifiable, but routine monitoring of
haemoglobin levels should be part of the public health activities in the schools.

Introduction

Anaemia is a serious public health problem
in low- and middle-income countries, espe-
cially among women of childbearing age
(15–49 years old) and their children [1]. It
has negative effects on working capacity,
intellectual performance and pregnancy
[2]. Iron-deficient populations are also
more susceptible to infectious diseases [3],
because the immune system is adversely
affected.

In Egypt, nutritional anaemia is the most
common type of anaemia. It is mostly
caused by iron deficiency or, less frequent-
ly, insufficient intake of folate and/or vita-
min B12. Besides insufficient dietary intake,
deficiency of these essential nutrients in
children may be due to factors such as re-
duced absorption during meals (e.g. due to
tannin in tea and phytate in unleavened

bread) [4] or to infection with intestinal hel-
minths which cause blood loss (e.g. Tri-
churis trichiura, Schistosoma mansoni,
hookworms, Fasciola spp.) or interfere
with iron absorption in the intestinal tract
(e.g. Giardia intestinalis, Ascaris lumbri-
coides) [5].

Iron supplementation is considered a
valid action to control nutritional anaemia
while underlying causes are identified and
corrected [6].

In Qena Governorate, as elsewhere in
Egypt, the prevalence of anaemia in chil-
dren is considered to be a major problem
[7], but population-based data, especially
on children, are limited. A national survey,
recently conducted on adolescents, detect-
ed an overall prevalence of anaemia of
46.6% among the age group 10–19 years
[8].
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Although children from 6 to 11 years of
age are not considered at-risk of anaemia,
the present study targeted schoolchildren
because a former study in Behera Gover-
norate detected a high prevalence of
anaemia in this age group [9]. Further-
more, children attending primary schools
are easily accessible and the selection of
this target group enhances the cost-
effectiveness of targeted interventions. The
aim of this study was to collect population-
based data on the prevalence of anaemia
among schoolchildren aged 6–11 years to
define appropriate control interventions.

Methods

Sample
The field assessment was carried out dur-
ing January and February 2001 in Deshna
and Armant districts, which are considered
typical rural districts of Qena Governorate,
Upper Egypt.

The study group included children from
6 to 11 years of age attending the primary
schools in the 18 villages of the 2 districts.
The minimum sample size was calculated
for Armant as 337 schoolchildren, with an
expected frequency of 35%, a worst ac-
ceptable frequency of 25% and a confi-
dence level of 99.99% [10]. Following the
same procedure, the minimum sample size
for Deshna district was calculated as 682
children. Therefore, the total minimum
sample size for the two districts was 1019
schoolchildren.

For the definition of the anaemia control
intervention, it was relevant to relate
anaemia data to the population of the 18 vil-
lages of the 2 districts, therefore the select-
ed schools were chosen with a probability
of inclusion proportionate to the village
size. In total, 16 schools were selected in
Armant district and 21 schools in Deshna
district. In each school, 50 pupils were se-

lected from classes 1 to 5 and for each
class the first 10 on the register were se-
lected. The calculated total sample size was
1850 schoolchildren from 6 to 11 years of
age.

Blood analysis
Haemoglobin levels were assessed directly
in the schools, using a portable haemoglo-
bin spectrophotometer (HemoCue, Swe-
den). The sample was performed on
capillary blood from the fingertip of each
child after discharge of the first drop by
painless sterile safety blood lancets. A
trained laboratory technician from the re-
gion performed the test, assisted by the
school doctor.

According to World Health Organization
(WHO) standards [11], anaemia was de-
fined in school-age children as a haemoglo-
bin level < 11.5 g/dL and severe anaemia as
< 7.0 g/dL.

All children found to be anaemic were
treated according to the Egyptian Ministry
of Health and Population guidelines and, if
other pathologies were detected, children
were referred to the appropriate level of
care.

Analysis
Data were analysed by Epi-Info software,
version 6.04.

Results

Out of the 1850 expected blood samples,
results of haemoglobin assessments were
available from 795 children of Armant dis-
trict (424 male and 371 female), and from
1044 children of Deshna district (534 male
and 515 female). This gave a total of 1844
schoolchildren from 6 to 11 years of age,
of whom 958 (52%) were boys and 886
(48%) were girls.
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The mean level of haemoglobin in the
study population was 12.79 g/dL (standard
deviation = 1.15). Out of the total number
of examined children, 123 boys (6.7%) and
99 girls (5.4%), a total of 222 children
(12.0%), were below the WHO cut-off
point indicative for anaemia for the age
group 6–11 years old (haemoglobin < 11.5
g/dL). No case of severe anaemia (< 7.0 g/
dL) was detected. The prevalence of
anaemia was 12.8% among boys and
11.2% among girls, but this difference was
not statistically significant. In Armant dis-
trict, out of 795 children, 96 (12.1%) were
anaemic and in Deshna district, out of 1044
children, 126 (12.1%) were anaemic.

As shown in Figure 1, the prevalence of
anaemia was higher among the pupils in
grade 1 (16.9%) and gradually decreased
towards grade 5 (9.5%).

Only 5 villages out of 18 reported a
prevalence of anaemia higher than 20%
among this age group of children.

Discussion

The results show that, among schoolchil-
dren from 6 to 11 years of age living in ru-

ral Upper Egypt, the prevalence of anaemia
is low and its severity is moderate. On the
basis of the perceptions of health personnel
and other studies performed on adolescents
[12] in similar areas, a higher prevalence of
anaemia among school-age children was
expected. To interpret this result we can
assume that the dietary intake in the area is
currently just sufficient to satisfy the iron
needs of the majority of school-age chil-
dren. The higher prevalence of anaemia
found among adolescents may be attributed
to increased needs for iron due to rapid
growth and the menarche [13]. Further-
more, a low prevalence and moderate in-
tensity of intestinal helminth infections in
the region have been reported in former
studies [14] and the relationship between
anaemia and infection with intestinal helm-
inths (Trichuris, Schistosoma or Ascaris
spp.) is well known [15]. The habit of con-
suming tea after meals has been demon-
strated to affect iron absorption [16], but
according to discussions with doctors and
leaders of the local community, it is an un-
common practice in the research area,
since the consumption of tea among rural
school-age children is generally limited to

Figure 1 Percentage of schoolchildren with anaemia at each school grade (n = number of
haemoglobin assessments)
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breakfast and in most cases together with
milk.

Socioeconomic conditions were not
investigated in this study, since only public
schools are available in this area, so the
great majority of children of the 2 rural
districts attend the same schools, irrespec-
tive of their socioeconomic status.

In conclusion, the study showed that
the problem of anaemia among school-age
children in the Qena region is not severe
and therefore mass iron supplementation in
primary schools is not recommended.
However, children in the first year of
school reported the highest rates of
anaemia and they should be a priority target
for a control programme. In the villages
where schools had anaemia rates higher
than 20% of pupils, weekly iron supple-
mentation to all school-age children should
be considered. In view of the prevalence of
mild to moderate anaemia in the area, how-

ever, haemoglobin levels should be closely
monitored and be part of the routine public
health activities in primary and secondary
schools.
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Note from the Editor
We would like to draw our readers’ attention to the evaluation form
at the end of this issue. We welcome comments from our readers,
which can help us improve the EMHJ. We would appreciate it there-
fore if readers could kindly take the time to complete this form and
return it to us. Alternatively, the form can be completed online at:
http://www.emro.who.int/publications/emhj/evaluationform.asp
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Short report

Urinary iodine/creatinine ratio in
patients with stomach cancer in
Urmia, Islamic Republic of Iran
R. Behrouzian1 and N. Aghdami1

1Department of Internal Medicine, Urmia University of Medical Sciences, Urmia, Islamic Republic of Iran.

SUMMARY We carried out a case–control study is to investigate the relationship between iodine deficiency
and stomach cancer. We compared the ratio of urinary iodine to urinary creatinine in 100 patients diagnosed
with stomach cancer and 84 people in a control group. Mean urinary iodine levels were lower in the patients
with stomach cancer, 61.9 µg/g creatinine, compared to 101.7 µg/g creatinine in the control group (P
< 0.0001). More of the cancer patients (49.0%) had severe iodine deficiency (< 25 µg/g creatinine) than
people in the control group (19.1%) (P < 0.0001). We found the relationship between stomach cancer and
iodine deficiency to be significant.

Introduction

Stomach cancer was reported as the lead-
ing cause of cancer-related deaths among
American men in 1930. Despite the general
decrease in its prevalence, it was estimated
in 1989 that 20 000 new cases were diag-
nosed in the United States of America
(USA) and that 13 900 Americans died of
the disease [1]. Epidemiological studies
conducted in Italy indicate that there is a
relationship between increasing incidence
of goitre due to iodine deficiency and inci-
dence of gastric cancer in some regions of
the country [2].

Although a review of the literature
shows there have been a limited number of
studies concerning the prevalence of stom-
ach cancer in the Islamic Republic of Iran,
considering the high rate of patients re-
ferred to endoscopy clinics, it may be one
of the most prevalent cancers in West Azer-
baijan.

The thyroid is derived both embryoge-
netically and phylogenetically from the

primitive gut and thyroid cells can therefore
be considered to be primitive gastroenteric
cells that migrated during evolution and
specialized in iodine uptake, storage and
utilization [3]. The stomach and thyroid
share an iodine concentrating ability as well
as morphological and functional features
such as apical microvilli, amino acid hor-
mones, the ability to digest and reabsorb,
and to form iodotyrosines by peroxidase
activity [4]. The gastric iodide pump is,
however, phylogenetically more primitive
than that of the thyroid, has a lower affinity
for iodide and does not respond to thyroid
stimulating hormone [5].

Mammary cells are also known to have
a high ability to concentrate iodine and in-
corporate it into proteins by mammary
peroxidase during pregnancy and breast-
feeding, which are considered protective
factors against breast cancer [6].

In the normal thyroid of rats, iodine de-
creases hydrogen peroxide levels [7]. This
protects the cells against lipid peroxidation.
It has been shown that iodine deficiency or
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excess constitute risk factors for stomach
cancer and atrophic gastritis by modifying
gastric response and by antagonizing the
activities of inhibitors such as nitrates, thio-
cyanates and salt. Iodine appears to have an
antioxidant role in the more ancient organs,
particularly the stomach [5].

The known risk factors for stomach
cancer include a high salt diet, eating roast-
ed foods, smoking, previous surgery on the
stomach, atrophic gastritis, stomach pol-
yps, being male, pernicious anaemia and
Helicobacter pylori infection [1].

We carried out this study to determine
the ratio of urinary iodine to creatinine in
people with stomach cancer in Urmia, West
Azerbaijan and to compare it with the ratio
in people who did not have stomach can-
cer.

Methods

We carried out a case–control study over a
2-year period (1999–2001) on (1999–
2001) 115 patients with stomach cancer
who were referred to the endoscopy clinic
of Imam Khomeini Hospital and whose di-
agnosis was confirmed by endoscopy and
pathology. Exclusion criteria were history
of previous gastric surgery, stomach polyp
and medication with levothyroxine or anti-
thyroid drugs. The control group was se-
lected from the people attending the
ophthalmology department of the hospital.
We selected 100 people consecutively who
had no symptoms or diagnosis of gastric
carcinoma. They were matched for age
and sex with the patient group. After elimi-
nation of confounding factors, we had 100
participants with gastric cancer, 67 males
and 33 females, and 84 in the control
group, 50 males and 34 females.

A morning urine sample was collected
from all of the participants. The samples
were sent to Urmia reference laboratory for

analysis. Urinary iodine and urinary creati-
nine were measured and ratios of iodine to
creatinine were calculated [8]. We consid-
ered values < 25 µg iodine/g creatinine as
severe deficiency, 25–50 µg iodine/g creat-
inine moderate deficiency and > 50 µg
iodine/g creatinine normal.

Results

Because these were matched samples,
there was no marked difference between
numbers of males and females in the 2
groups (P = 0.82). Nor was there any sig-
nificant age difference (P = 0.12). The
mean age of patients was 56.6 years (medi-
an 60 years; range 22–85 years) and in the
control group it was 52.8 years (median 55
years; range 15–84 years). There was no
marked difference regarding the use of io-
dized salt, 89.6% of the patient group and
88.9% of the control group were using io-
dized salt (P = 0.1).

Comparison of urinary iodine/creatinine
ratios for the 2 groups indicated that the
prevalence of severe iodine deficiency (io-
dine/creatinine < 25) was greater in the
group with stomach cancer, 49.0% (Table
1). Correspondingly, the number of people
with a normal iodine/creatinine ratio (> 50)
was greater in the control group, 66.7%.

Mean urinary iodine level in patients
with stomach cancer was about 40 units
lower than that of people in the control
group (61.9 µg iodine/g creatinine in pa-
tients, 101.7 µg iodine/g creatinine in the
control group) (P < 0.0001). Mean urinary
iodine levels for those using iodized salt
was also lower in those with stomach can-
cer (61.4 µg iodine/g creatinine) than in the
control group (102.7 µg iodine/g creati-
nine) (P < 0.0001), but there was no sig-
nificant difference between the 2 groups
for those who did not use iodized salt,
72.6 µg iodine/g creatinine in the patient
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group, 95.1 µg iodine/g creatinine in the
control group (P = 0.62).

Discussion

Venturi et al. have suggested that dietary io-
dine was associated with the development
of some cancers of the stomach and breast
as well as thyroid cancer. In Italy, gastric
cancer is more frequent in iodine-deficient
populations living in mountainous regions
than in fishermen. The decrease in gastric
cancer in Italy in the last 2 decades of the
20th century was correlated to a higher di-
etary consumption of iodine-rich fish over
the same period [9]. Urinary iodine excre-
tion was < 100 µg/day. The Food and Agri-
cultural Organization recommends a level
of 400 µg/day to compensate for environ-
mental dietary goitrogens [10].

Urinary iodine excretion in Scandina-
vian countries now reaches 250 µg/day
since introducing iodized salt, and in the
USA it is 300–400 µg/day [11,12].

Urinary iodine excretion in Italian popu-
lations of the central Apennines was < 100
µg/day, lower among older people, farmers
and those in poorer social classes, the peo-
ple most at risk for goitre as well as gastric
cancer [2,9,13,14].

It has previously been demonstrated
that the frequent association between atro-
phic gastritis and goitre dysthyroidisms
(thyrogastric syndrome) and between gas-
tric antimucosa and antithyroid antibodies,
which might be attributable to common or-
gan specific antigens, are due to the same
embryogenetic derivation [11].

Venturi et al. have shown the atrophic
regulating action of iodine on gastric mu-
cosa to be similar to the action on the thy-
roid. They also found a correlation between
iodine deficiency, goitre and atrophic gas-
tritis through gastric biopsy. Prevalence of
atrophic gastritis was significantly correlat-
ed to the degree of iodine deficiency and
goitre [15,16]

Prevalence of atrophic gastritis, which
is considered a risk factor for stomach
cancer in iodine deficient regions, has been
very obvious in West Azerbaijan. Our find-
ings also indicate a correlation between
stomach cancer and iodine deficiency
which is still valid even after the elimination
of confounding factors such as age, sex
and use of iodized salt.

The following questions should be con-
sidered in planning future research:
• Was iodine deficiency in patients with

stomach cancer extant before or after
cancer was diagnosed?

• Why was iodine absorption low in the
patients with stomach cancer even
though iodine intake was similar to that
of the control group?

• Do the people who have stomach can-
cer have a genetic defect which affect
iodine absorption?

• Would the prescription of iodine (other
than iodized salt) prevent the develop-
ment of stomach cancer?

Table 1 Iodine deficiency in patients with
stomach cancer and a control group

Iodine/ Patients, Control group, P-
creatinine n = 100 n = 84 value
ratioa No. % No. %

< 25b 49 49.0 16 19.1 0.0001

25–50c 11 11.0 12 14.3 0.5

> 50 40 40.0 56 66.7 0.001

aµg urinary iodine/g creatinine.
bSevere deficiency.
cModerate deficiency.
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Recent WHO publications on
nutrition

Diet, nutrition and the prevention of
chronic diseases: report of a joint WHO/
FAO expert consultation, Geneva, 28
January–1 February 2002 Report of a
Geneva, World Health organization, 2003
(WHO Technical Report Series, No. 916).

This report examines the science base of the
relationship between diet and physical activ-
ity patterns, and the major nutrition-related
chronic diseases. Recommendations are
made to help prevent death and disability
from major nutrition-related chronic dis-
eases. These population nutrient intake and
physical activity goals should contribute in
the development of regional strategies and
national guidelines to reduce the burden of
disease related to obesity, diabetes, cardio-
vascular disease, several forms of cancer,
osteoporosis and dental disease. The recom-
mendations contained in this report are
based on the examination and analysis of the
best available evidence and the collective
judgement of a group of experts from WHO
and FAO (Food and Agriculture Organiza-
tion).

Nutrition labels and health claims on
foods: the global regulatory environment
by C. Hawkes
Geneva, World Health Organization, 2004

This review aims to provide an overview of
existing international, regional and national
regulations and a description of past and fu-
ture regulatory developments. It compiles,
categorizes and tabulates international, re-
gional and national regulations, and com-
pares differing regulatory systems in 74
countries and areas. The document is avail-
able free on line at: http://whqlibdoc.who.int/
publications/2004/9241591714.pdf

Set of serious childhood problems in
countries with limited resources and
Management of the child with a serious
infection or severe malnutrition
Geneva, World Health Organization, 2004

Set of 2 complementary publications: 1) Man-
agement of the child with a serious infection
or severe malnutrition: guidelines for care at
the first-referral level in developing countries
and 2) Serious childhood problems in coun-
tries with limited resources. The first volume
provides clinical guidelines and the second
volume is aimed at medical, nursing and
other healthcare students, and presents a
summary of the technical background and
the evidence-base underlying the clinical
guidelines. For treatment recommendations,
the first manual should be consulted. The
second volume focuses on the major causes
of childhood mortality dealing with disease
definition, burden of disease, etiology, patho-
physiology, clinical features, and manage-
ment.

Towards healthier mothers, children &
families: a nutrition guide for community
health workers
Geneva, World Health Organization, 2002

This manual is primarily aimed at community
health and/or nutrition workers. It offers prac-
tical information and simple ways to encour-
age mothers, caregivers, children and
families to adopt good nutrition practices for
health. Primary and secondary school teach-
ers may also find this book useful for dissemi-
nating information on nutrition for better
health. The manual is divided into three parts.
Part 1 is concerned with nutrition for the fam-
ily and outlines the nutritional and care
needs of the different stages in the life cycle.
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Part 2 deals with the needs of individuals with
nutritional problems. It covers the signs and
symptoms, risk factors, prevention and rec-
ommended actions for each condition. Part 3
covers food and nutrients. It includes basic
nutrition knowledge such as nutrients in food,
food properties and micronutrient supple-
mentation. Community health and nutrition
workers are encouraged to read this part be-
fore using the manual.

CD-ROM Food safety for nutritionists and
other health professionals. Teacher’s
handbook
Geneva, World Health Organization, 2000

This training manual was produced for use in
courses aimed at helping nutritionists and
other health professionals understand the
basic principles of food safety, the causes of
foodborne disease, and opportunities for
prevention, whether in food service estab-
lishments or homes. Intended to support an
eight-day course, the manual can also be
used to train food and public health workers,
nurses, home economists, and other health
professionals. Prepared jointly by WHO and
the Industry Council for Development, the
manual adopts a practical approach, empha-
sizing knowledge and skills needed to recog-
nize unsafe food and food-handling
practices, understand the implications for
health, and develop appropriate intervention
strategies.

The manual features 27 lectures present-
ed in 11 modules. Each lecture consists of a
series of sheets for overhead projection, ac-
companied by concise lecture notes. The
modular approach allows trainers to adapt
the suggested timetable to both local con-
cerns and the background and interests of
participants. While the course is primarily
aimed at students having a limited knowl-
edge of microbiology, students with more ad-
vanced knowledge can benefit from more
time spent on the Hazard Analysis and Criti-
cal Control Point system and related training
exercises.

The first module explains the behaviour
of microorganisms, their ecology, and modes
of contamination and transmission. The ma-
jor foodborne infectious and toxigenic patho-
gens are profiled in module two, which
includes information on epidemiology,
groups at risk, clinical features, foods most
commonly implicated, and conditions favour-
able to growth. Module three describes the
significance of foodborne diseases in terms
of both the impact of diarrhoea on nutritional
status and the broader socioeconomic impli-
cations. Hazards associated with chemical
contamination are covered in module four.

Subsequent modules consider strategies
for prevention. Module five covers factors that
affect the survival and growth of microorgan-
isms and the food technologies that can con-
trol these factors. The epidemiology and
prevention of foodborne disease are ad-
dressed in module six, which includes facts
and figures illustrating both the magnitude of
the problem and the best approaches to pre-
vention. These approaches are further elabo-
rated in modules on food hygiene and
application of the Hazard Analysis and Criti-
cal Control Point system. The remaining mod-
ules discuss food safety aspects of
biotechnology, and outline a work plan for
trainers.

Management of nutrition in major emer-
gencies, 2nd edition
Geneva, World Health Organization, 2000

This is a practical guide to measures needed
to ensure that the food and nutrition needs of
disaster-stricken populations, refugees, or
internally displaced persons are adequately
met. Noting that nutrition is always a key con-
cern in emergency management, the book
offers expert advice based on both the latest
knowledge in the nutritional sciences and
advances in concepts of emergency man-
agement that stress preparedness and long-
term recovery. The engagement of local
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health services and authorities is empha-
sized as the best strategy for building na-
tional capacity and ensuring rapid recovery.
The book covers the concepts, principles,
and precise measures needed to ensure ad-
equate nutrition in both the relief phase and
the subsequent rehabilitation and develop-
ment phases. Details range from a list of the
equipment needed for a weight-for-height
survey, through a diagram illustrating ar-
rangements for ration distribution in camp
situations, to instructions for preparing feed-
ing mixtures for the treatment of specific defi-
ciency diseases. Throughout, particular
attention is given to conditions in developing
countries, where inadequate nutrition and in-
fectious diseases can make populations es-
pecially vulnerable to malnutrition in
emergencies.Se:

The book has seven chapters. The first, on
meeting nutritional requirements, explains
the importance of nutritional assessment as a
fundamental management tool for calculat-
ing food needs, monitoring the adequacy of
food access and intake, and ensuring ade-
quate food procurements. The chapter also
sets out recommendations for mean daily per
capita intakes of energy and protein and for
micronutrients and other specific nutrients.

The major nutritional deficiency diseases
are covered in chapter two, which includes
detailed information on the signs, symptoms,
prevention, and treatment of protein-energy
malnutrition, iron-deficiency anaemia, vita-
min A deficiency, iodine deficiency disorders,
beriberi, pellagra, and scurvy. Chapter three

describes the methodology for measuring
malnutrition. Information includes target au-
diences for assessment, advice on body
measurements and clinical indicators of mal-
nutrition, and precise instructions for con-
ducting rapid nutritional surveys, individual
screening, and nutritional surveillance.

Chapter four provides a detailed guide to
the planning, organization, and delivery of
general feeding programmes aimed at the
affected population as a whole. Topics cov-
ered include basic requirements for suitable
food commodities, principles of good organi-
zation and coordination, and the composition
of a general ration calculated to meet the
populations’ minimum requirements for ener-
gy, protein, fat, and micronutrients. Guide-
lines for selective feeding programmes are
presented in chapter five, which covers both
the supplementary feeding of vulnerable
groups and the therapeutic feeding of indi-
viduals suffering from deficiency diseases.

In view of the close link between infec-
tious diseases and malnutrition, chapter six
offers advice on the organization of services
to ensure priority immunizations and to mon-
itor and treat each of twelve infectious dis-
eases commonly seen in developing
countries. The book concludes with advice on
the planning, administration, and logistics of
emergency preparedness and response pro-
grammes, emphasizing the need to detect
vulnerability to nutritional deficiencies and
monitor early warning indicators.
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Bibliography of papers on nutrition
published in the Eastern
Mediterranean Health Journal

Anaemia in the Eastern Mediterranean
Region
Verster A and van der Pols JC
East Mediterr Health J. 1995; 1(1):64–79

This study was done to assess the prevalence
of iodine deficiency (ID) among primary
schoolchildren in Cairo. A stratified random
sampling technique covering the five geo-
graphic zones of Cairo was used. Data re-
vealed that the goitre rate was 13.5%; being
10.8% among males and 16.2% among fe-
males. Prevalence among females was
higher than that of males in all categories.
Based on the data found by this study, it can
be concluded that ID constitutes a mild public
health problem among Cairo primary school-
children, and a salt iodization programme is
highly recommended.

Assessment of the prevalence of iodine
deficiency disorders among primary
school children in Cairo
El Sayed NA, Ismail HM, Hussein MA and
Kamel AA
East Mediterr Health J. 1995; 1(1):55–63

This study was done to assess the prevalence
of iodine deficiency (ID) among primary
schoolchildren in Cairo. A stratified random
sampling technique covering the five geo-
graphic zones of Cairo was used. Data re-
vealed that the goitre rate was 13.5%; being
10.8% among males and 16.2% among fe-
males. Prevalence among females was
higher than that of males in all categories.
Based on the data found by this study, it can
be concluded that ID constitutes a mild public
health problem among Cairo primary school-
children, and a salt iodization programme is
highly recommended.

Low birth weight in the Taif Region, Saudi
Arabia
Madani KA, Nasrat HA, Al-Nowaisser AA,
Khashoggi RH and Abalkhail BA
East Mediterr Health J. 1995; 1(1):47–54

The present study is a prospective case–con-
trol study on low-birth-weight (LBW) infants
born at the maternity hospital in Taif city in
Saudi Arabia. The results showed a lower inci-
dence (1 3.6%) of LBW than that reported from
other developing countries. However, this in-
cidence was almost double that reported from
other cities in Saudi Arabia. Almost all forms of
fetal morbidities among LBW infants and mor-
talities showed significant increase. Although
the 2 500 gram figure for identifying low birth
weight is important for comparison across dif-
ferent cultures, the results of this study sug-
gest that each population should also
establish its own birth weight centile.

Pattern of growth and development of
premature children at the age of two and
three years in Alexandria, Egypt (Part II)
Khalil KA, El-Amrawy SM, Ibrahim AG, El-
Zeiny NA and Greiw AE
East Mediterr Health J. 1995; 1(2):186–93

This is the second part of a paper on a study
conducted in Alexandria on 68 premature
children. Controls were full-term children,
double the number of prematures, and
matched by age and sex. The first part pre-
sented differences in growth and develop-
ment in relation to prematurity. This part deals
with risk factors for prematurity. The study re-
vealed that low educational level of fathers
and parental smoking were significant risk
factors for prematurity. The mean age of both
parents and mothers’ gravidity were signifi-
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cantly higher for prematures. Other risk factors
were identified. Mothers with diabetes and
chronic nephritis were more likely to have a
premature child.

Pattern of growth and development of
premature children at the age of two and
three years in Alexandria, Egypt (Part I)
Khalil KA, El-Amrawy SM, Ibrahim AG, El-
Zeiny NA and Greiw AE
East Mediterr Health J. 1995; 1(2):176–85

A case–control study was conducted in Alex-
andria on 68 premature children: 32 of them at
the age of 2 and 36 at the age of three years.
The aim was to depict the pattern of growth
and development among them. Controls were
full-term children, who were double the num-
ber of prematures and matched by age and
sex. It was found that the growth pattern of full-
term children aged two and three years was
better than that of prematures. Moreover,
prematures were significantly delayed in
some developmental areas as language, fine
motor-adaptive sectors and personal–social
domains than their corresponding controls.
The study suggests that the provision of qual-
ity medical care could eliminate the growth
and developmental lag of premature children.

Nutritional outcome of appropriate feeding
during and after acute diarrhoea in
children
Madkour AA, Massoud MNZ, El-Azzouni
OEF, Amer MA, Ragab MAF and El-Sawy
EHA
East Mediterr Health J. 1995; 1(2):162–75

A sample of 120 children with acute diarrhoea
was divided into two equal study groups.
There was no difference between groups in
pre-intervention and post-intervention find-
ings during the acute phase of diarrhoea.
Upon discharge, Group A patients were sup-
plied weekly with sufficient milk formula and
cereal together with adequate nutritional ad-
vice while Group B patients were supplied
with food or nutritional advice only if re-
quested by the mothers. Forty nine patients
from each group were followed each week for
four weeks. Group B infants showed a higher
incidence of recurrent diarrhoeal attacks and

a significantly longer duration of recurrent di-
arrhoea than Group A infants. Moreover,
Group A infants scored a significantly higher
weight increment than Group B ones after four
weeks of follow up.

Growth pattern of Saudi schoolboys in a
high-altitude area of Saudi Arabia
Abolfotouh MA and Badawi IA
East Mediterr Health J. 1995; 1(2):205–9

The aim of the present study was to examine
the growth of schoolboys in a high-altitude
area of Saudi Arabia, and to investigate the
appropriateness of using the US National
Center for Health Statistics (NCHS) standards
for the assessment of children’s growth in
such areas. The study concluded that the use
of NCHS standards is not appropriate for the
assessment of growth of schoolboys in Asir
Region. Further studies are needed to deter-
mine whether the findings of this study are al-
titude-dependent or not.

An overview of emerging foodborne and
waterborne diseases
Bartlett CLR
East Mediterr Health J. 1996; 2(1):51–60

Several foodborne and waterborne diseases
have emerged in the past two decades as a
consequence of changes in etiological
agents, hosts and the environment. The bur-
den of foodborne and waterborne disease is
not uniformly distributed globally: because of
the inequitable distribution of the world’s re-
sources some countries carry a disproportion-
ately heavy burden of infectious disease, and
what is considered a re-emergent pathogen
in one location may be endemic in another.

Possible effects of iodized salt on the
taste, colour and consistency of traditional
pickles
Badran O, Qaraqash W and Gamah S
East Mediterr Health J. 1996; 2(2):219–23

A national survey was conducted in Jordan in
1991 to determine the prevalence of iodine
deficiency disorders.  A sample of 2679 chil-
dren aged 8–10 years was screened and the
results revealed that 37.7 % of the study
sample were suffering from iodine deficiency
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disorders.  Iodization of salt is the preferred
approach  for supplementation.  The present
study was conducted to identify the effect of
iodized salt on the colour, taste and consis-
tency of traditionally prepared pickles.  It was
concluded that iodized salt has no effect on
any of the sensory characteristics of tradition-
ally prepared pickles.

Current nutritional status of mothers and
children in Al Ain, United Arab Emirates
Dawson KP, Hughes P, Mpofu D and
Patel M
East Mediterr Health J. 1996; 2(2):224–8

Forty-six mothers and children from the
United Arab Emirates participated in a pilot
study to determine possible micronutrient de-
ficiencies in the country.  Thirty-five per cent
(35 %) of the children and 21 % of the mothers
had low serum ferritin levels, while 30 % of the
mothers had low serum 25-hydroxyvitamin D
with 28 % of mothers having a low serum
folate status.  These deficiencies are wide-
spread in the nationals of the United Arab
Emirates.  In view of the increasing impor-
tance of intrauterine and early infant nutrition,
further investigation and a national study
seem warranted.

Nutrition surveillance in the Sudan: a
community-based approach
Ahmed AEM and Ahmed IAM
East Mediterr Health J. 1996; 2(2):229–35

In 1992, a pilot project for collecting informa-
tion on the socioeconomic and nutritional sta-
tus of children and their mothers as part of the
early warning system was implemented in two
villages in Kassala Province, Sudan. The ob-
jectives were to test the feasibility of local par-
ticipation in socioeconomic and nutritional
data collection, analysis and utilization; and to
incorporate socioeconomic data into the food
and nutrition information system, and exam-
ine its usefulness in early warning. The pilot
project also included the introduction of new
parameters such as adult anthropometry, i.e.
body mass index of the mothers of the chil-
dren seen, to monitor the nutritional status of

both children and their mothers at the same
time. This led to very interesting results which
played a major role in determining the type of
intervention needed.

Progress towards elimination of IDD in the
Islamic Republic of Iran A KAP survey of
iodized salt consumption
Sheikholeslam R
East Mediterr Health J. 1996; 2(2):236–42

It has been recognized for a number of years
that iodine deficiency disorders constitute a
health problem in the Islamic Republic of Iran.
A programme for the prevention of such disor-
ders was established in 1989 and intensive
efforts have been made to overcome ob-
stacles hindering its implementation. This
study investigates the difficulties encoun-
tered, common factors behind the prevalence
of iodine deficiency, the progress made in
combating it and the results of a nationwide
campaign to raise awareness of the need to
consume iodized salt. The final part of the
study presents general conclusions and rec-
ommendations which may be of use to coun-
tries facing a similar problem in the field of
health and nutrition.

Dietary management of surgical patients:
effects on incisional wound healing
Elbanna HM, Tolba KG and Darwish OA
East Mediterr Health J. 1996; 2(2):243–54

A study of 38 patients was undertaken at the
main University Hospital in Alexandria. The
sample was divided into a control group and
an experimental group. Findings show statisti-
cally significant differences between the two
groups in the level of education, but no differ-
ence in blood picture, body mass index or nu-
tritional status. There was a difference in the
rate of wound healing in the two groups, and a
relationship between the nutritional status
and wound healing in the control group. Total
hospital stays for the control group were
longer than those for the experimental group.
The nutritional status of surgical patients, as
well as their food intake, should be evaluated
at short intervals before and after surgery.
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Underestimation of malnutrition among
Pakistani infants weighed with clothes on
Faisel A and Ahmed T
East Mediterr Health J. 1996; 2(2):255–60

Many growth monitoring programmes at
health facilities and in communities in Paki-
stan weigh children with their clothes on. The
nutritional status of infants at the Rawalpindi
General Hospital was estimated from weight
without clothes on and showed that about 8%
of malnourished children were being missed.
This underestimation mostly affected children
with grade II and grade III malnutrition. Gener-
ally, more boys have normal nutritional status
than girls. Accordingly, weight with clothes on
was found to underestimate the malnutrition
status of girls more than that of boys. Children
should be weighed without clothes on so as
estimate their nutritional status and risk accu-
rately.

Composition and nutritional value of
traditional rural Iranian foods
Azar M and Aminpour A
East Mediterr Health J. 1996; 2(2):261–7

There are a limited number of studies avail-
able on the composition and nutritional value
of traditional rural foods in the Islamic Repub-
lic of Iran. In this study, an attempt was made to
collect information on these foods through a
questionnaire by health workers in rural areas
of northern, southern, eastern, western and
central regions of the country. A total of 24 tra-
ditional rural foods and composite dishes
were identified. Eshkeneh-daneh and ab-
baneh contained high energy and protein
contents among plant and mixed (plant and
animal) foods, respectively. Their energy den-
sity and protein–energy ratio were very high.
The calcium content was relatively high in ab-
baneh, but the iron content rather low in both.
Melon seed in eshkeneh-daneh and local
nuts in ab-baneh were the main ingredients in
these composite dishes.

Nutritional status survey of preschool
children in Kuwait
Amine EK and Al-Awadi FA
East Mediterr Health J. 1996; 2(3):386–95

The nutritional status of 645 male and 635 fe-
male preschool children in Kuwait was as-
sessed. Mothers were interviewed to collect
data on socioeconomic variables. The length/
height and body weight of the children were
recorded and haemoglobin concentration
was determined. The results show that 11.5%
of the boys and 9.9% of the girls were stunted;
the prevalence of wasting was fairly similar in
both sexes (10.1%–10.9%). Obesity was
more prevalent in girls (18.4%) than boys
(16.1%). Anaemia was more prevalent in boys
(32.9%) than girls (25.8%). Factors such as
birth order, family income and mother’s edu-
cation and employment were found to affect
the prevalence of undernutrition.

Maternal characteristics and infant and
young child feeding in Benghazi
Balo NNM, Shembesh NM and Singh R
East Mediterr Health J. 1996; 2(3):432–9

Two hundred (200) mothers consecutively at-
tending Al-Fateh Paediatric Hospital,
Benghazi in 1992 were interviewed. The ma-
jority of women were under 30 years of age,
had primary or no education, were house-
wives, had no experience of pregnancy wast-
age or child loss, used no contraception, had
one to three living children, had information
about breast-feeding from the mother-in-law,
a relative or a neighbour, considered breast-
feeding a natural way, nutritionally superior
and hygienic, and practised mixed feeding.
The reasons for introducing artificial feeding
were maternal in 49.7% of cases, filial (related
to the baby) in 36.5% and due to social pres-
sure in 13.8%. Measures for successful
breast-feeding are emphasized.

Iodine deficiency disorders among
primary-school children in Kafr ElSheikh,
Egypt
El-Sayed NA, Gad ZM, Nofal LH, Ismail HM,
El Sahn FF and Gad A
East Mediterr Health J. 1997; 3(1):29–37

The prevalence of iodine deficiency in pri-
mary-school children in Kafr El-Sheikh gover-
norate was assessed. A total of 2250
primary-school children aged 8–10 years
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were selected by a two-stage cluster sam-
pling technique. The results revealed that the
prevelance rate of goitre was 27.1% and it
was significantly higher in females (29.2%)
than males (25.1%). The median urinary io-
dine level was 6.7 µg/dl and 3.9 µg/dl for
grade 1 and grade 2 goitre respectively. It was
concluded that iodine deficiency is a public
health problem of moderate severity in pri-
mary-school children in Kafr El-Sheikh gover-
norate. This necessitates an intervention
programme through salt iodization.

Breast-feeding and weaning patterns in
Benghazi, Libyan Arab Jamahiriya
Shembesh NM, Balo NNM and Singh R
East Mediterr Health J. 1997; 3(2):251–7

An interview survey of 200 mothers attending
the emergency service of Al-Fateh Paediatric
Hospital, Benghazi, showed that prelacteal
feed was given to 18.5% of babies and breast-
feeding was ever initiated in 90.5%. After
three months exclusive breast-feeding was
continued in less than 30%, mixed feeding in
44%–71% and supplementary feeding (with
and without breast-feeding) in 65%–97%. Lo-
cally consumed food like fruit juice, veg-
etables, cooked rice and cereals and boiled
eggs in mashed form were used as supple-
mentary foods. No association was revealed
between the type of feeding and childhood
episodes of any illness, including diarrhoea
or acute respiratory infection. Measures for
prolonged breast-feeding, substitute artificial
feeding (when indicated) and supplementary
feeding are suggested.

Recent trends in infant feeding patterns
and weaning practices in Kuwait
Al-Awadi FA and Amine EK
East Mediterr Health J. 1997; 3(3):501–10

A multistage stratified sample of 782 mothers
of infants under two years of age was taken to
investigate infant feeding patterns and wean-
ing practices. The rate of breast-feeding was
26.1% and that of bottle-feeding 41.9%.
Breast-feeding was more common among
late order children and those born to illiterate
mothers. The mean duration of breast-feeding
was 4.9 months and was longer among illiter-

ate mothers. Infants were weaned because of
insufficient mother’s milk, mother’s desire and
infant refusal of the breast. The results indicate
that there has been a sharp decline in breast-
feeding. The reasons for this are discussed
and measures to reverse the trend are recom-
mended.

Current status of breast-feeding in
Alexandria governorate: a community-
based study
Kamel NM, Ibrahim AG, Aref SR and Ziyo FY
East Mediterr Health J. 1997; 3(3):511–8

This study was carried out to provide baseline
data for various indicators measuring breast-
feeding and bottle-feeding practices in Alex-
andria. In 1995, a total of 1080 children aged
below 24 months, equally distributed among
six age groups, were selected for a household
24-hour dietary survey. The findings indicated
that only 42.2% of infants below 4 months
were currently exclusively breast-fed, while
21.1% were predominantly breast-fed.
Hence, the rate of breast-feeding was 63.3%.
The prevalence rate of timely complementary
feeding was 62.3%. Continued breast-feed-
ing rate at 1 year was 64.4%, and at 2 years
was 33.9%. The bottle-feeding rate (among
infants less than 12 months) was 44.3%.

Dietary energy and protein requirements
for Saudi Arabia: a methodological
approach
Khan MA and Al-Kanhal MA
East Mediterr Health J. 1998; 4(1):68–75

Based on the available scientific information
on human requirements, recommended di-
etary allowances of energy and protein for dif-
ferent age and sex groups of Saudis were
estimated. The per capita requirements of en-
ergy and protein (NPU 0.8) at national level
were calculated to be 2100 kcal per day and
53 g per day respectively. For men of refer-
ence body size 65 kg, the average recom-
mended allowances are 2800 kcal per day
and 65 g of protein per day. For women of ref-
erence body weight 56 kg, these are 2100
kcal per day and 56 g of protein per day. Addi-
tional recommended daily allowances for
pregnant and lactating women are given. Pro-
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tein–energy ratio percentage was calculated
as 6%–12%. RDAs and reported energy and
protein intakes are compared.

Feeding patterns in the first two years of
life in Basra, Iraq
Benyamen YS and Hassan  MK
East Mediterr Health J. 1998; 4(3):448–51

The feeding patterns of 694 children ranging from
12 to 24 months of age were studied.  Approxi-
mately 91% were exclusively breastfed at 1 week
of age with a further 4% receiving supplementary
foods at this stage. At 1 year of age, 52% were
receiving breast milk as the only source of milk
and 13% were receiving infant formula in addition
to breast milk. Inadequate breast milk was the
most common reason reported by mothers for dis-
continuing breast-feeding. Of children receiving
formula, 42.9% were receiving diluted formula.
70.9% of mothers introduced solid foods at 4 to 6
months of age while 5.8% did not introduce solid
foods until after the age of 8 months.

Self-efficacy for dietary behaviour
concerning heart disease among
Alexandria school pupils
Mounir GM, Fatohy IM and Mahdy NH
East Mediterr Health J. 1998; 4(3):452–69

A study of 1134 preparatory-school pupils
was conducted to measure children’s self-effi-
cacy for selecting healthy food for the heart, to
examine the relationship between self-effi-
cacy and self-reported usual food consump-
tion and to estimate test-retest reliability.
Results revealed an acceptable estimate of
internal consistency of dietary self-efficacy
(Cronbach alpha = 0.76). Over half the stu-
dents exhibited a moderate level of self-effi-
cacy and 42% a high level. Test-retest
reliability of the scale was good (r = 0.65,
Cronbach alpha = 0.79). Usual food choice
was the first best predictor of dietary self-effi-
cacy (r = 0.44), followed by sex (boys had
higher self-efficacy than girls) and then knowl-
edge (r = 0.37).The three factors contributed
to explain 25% of the variance.

Food consumption pattern in the Islamic
Republic of Iran and its relation to
coronary heart disease

Kimiagar SM, Ghaffarpour M, Houshiar-Rad
A, Hormozdyari H and Zellipour L
East Mediterr Health J. 1998; 4(3):539–47

A study was conducted to determine and
evaluate the Iranian food consumption pat-
tern in relation to coronary heart disease and
dietetic risk factors. Nationwide data collected
in our recent surveys were analysed. The find-
ings reveal plant foods to be the basis of the
Iranian diet. Of the total energy intake, 66%
and 22% came from carbohydrates and fats
respectively. The share of fat from different
food groups was: meat and eggs 22%, dairy
products 10%, fats and oils 58%. The percent-
age of saturated, monounsaturated and poly-
unsaturated fatty acids was 11.3%, 6.8% and
2.1% of the total energy intake respectively.
Although the general food pattern of the popu-
lation falls within the accepted ranges, the
trend in the past 30 years reveals a twofold
increase in fat intake.

Infant-feeding practices in Al-Ain, United
Arab Emirates
Osman NA and El-Sabban FF
East Mediterr Health J. 1999; 5(1):103–10

A survey was conducted to study the practices
of infant-feeding and the influencing factors in
Al-Ain, United Arab Emirates. It involved 375
mothers of different nationalities and back-
grounds and 300 healthy infants. The mothers
were interviewed at four primary health care
clinics in Al-Ain. Results showed that 46% of
infants were breastfed for 4–6 months. The
mother’s nationality and her educational sta-
tus were significant influences on the mother’s
decision to exclusively breast-feed the infant,
for how long and when to introduce supple-
mentary food. Fresh cow and goat milk were
the most common supplements. Inclusion of
baby formula as a supplement generally oc-
curred early, perhaps because of advertising
and the affluence in Al-Ain.

Long-term administration of vitamin A and
the process of spermatogenesis
Sadek IA and Abdul-Mohsen MH
East Mediterr Health J. 1999; 5(1):123–9
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The effect of retinoids on spermatogenesis in
adult male gerbils (Gerbillus cheesemani)
was studied using light and electron micros-
copy. Treatment with either 13-cis-retinoic acid
or retinol acetate was given for 6 weeks and
their effects were compared with controls. It
was found that 13-cis-retinoic acid induced
almost complete cessation of spermatogen-
esis and produced alterations in the cyto-
plasm of Leydig cells. No differences were
seen in the testis of animals treated with ret-
inol acetate compared with controls using
light microscopy but it appeared to produce
noticeable ultrastructural changes in Leydig
cells. The changes observed were reversed
12 weeks after stopping treatment. Caution
should be exercised regarding the use of di-
etary retinoids in the prevention of cancer.

Iron status of Libyan infants with urinary
tract infection
El-Foghy Z, Sagher F and Al-Agili S
East Mediterr Health J. 1999; 5(2):344–9

Serum iron, serum total iron binding capacity
and tranferrin saturation levels were mea-
sured in 45 infants, of whom 19 had urinary
tract infections confirmed by positive suprapu-
bic aspiration. The control group comprised
26 healthy infants with negative results. Mean
serum iron and transferrin saturation values
were significantly lower in infants with urinary
tract infection compared with the control
group (P < 0.01 and P < 0.001 respectively),
especially if the cultured organism was Es-
cherichia coli (P < 0.01, P < 0.02). Total iron
binding capacity was within the normal range.
We conclude that iron deficiency is not a ma-
jor factor in the etiopathogenesis of urinary
tract infection in Libyan infants.

Eating disorders: a transcultural
perspective
Shuriquie N
East Mediterr Health J. 1999; 5(2):354–60

It is plausible that eating disorders have a so-
ciocultural cause. They are classically per-
ceived as western culture-bound syndromes
associated with culture-driven factors, such
as unrealistic expectations of slenderness
and attractiveness, changes in the role of

women, and social standards and attitudes
towards obesity. The drive to be thin is not uni-
versal. In many non-Western countries plump-
ness has traditionally been considered
attractive and associated with fertility and car-
ing. While many non-Western societies show
a positive relationship between increased
body weight and higher social class, the op-
posite relationship is found in Western societ-
ies. This paper examines differences in
cultural perceptions of body weight and its ef-
fect on eating disorders.

Maternal smoking and breastfeeding
Najdawi F and Faouri M
East Mediterr Health J. 1999; 5(3):450–6

A 2-month study was undertaken to investi-
gate the effects of maternal smoking on
breastfeeding. A total of 500 mothers were in-
terviewed twice postpartum and information
about maternal smoking and sociodemo-
graphic factors was collected. After adjust-
ment for maternal smoking and other
confounders, results suggested that smoking
had a direct effect on breastfeeding. The
prevalence of breastfeeding reduced signifi-
cantly among smokers but there was no sig-
nificant reduction among non-smokers.
Education and social class were related posi-
tively to continued breastfeeding but nega-
tively to smoking. Because breastfeeding
decreased with smoking, smoking should be
discouraged, particularly in developing coun-
tries where breastfeeding constitutes an es-
sential child survival measure.

Prevalence of xerophthalmia among
children in Beheira governorate, Egypt
Curtale F, Tammam H, Hammoud ES and
Aloi A
East Mediterr Health J.  1999; 5(5):984–91

A survey was conducted on a sample repre-
sentative of the entire Beheira governorate to
identify high-risk areas of vitamin A deficiency
(VAD) and assess xerophthalmia prevalence.
The study also tested the reliability of a house-
hold cluster survey for assessing xe-
rophthalmia prevalence. A trained
ophthalmologist examined 10 664 children.
The results showed that VAD was present in
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the region, but did not appear to be a public
health problem. Ocular signs of VAD were
more prevalent among older children, sug-
gesting an improvement in socioeconomic
conditions and health care over the past few
years. The household cluster survey ap-
peared to be a reliable method for assessing
xerophthalmia prevalence in the region.

Community-based nutritional intervention
for reducing malnutrition among children
under 5 years of age in the Islamic
Republic of Iran

Malekafzali H, Abdollahi Z, Mafi A and
Naghavi M
East Mediterr Health J. 2000; 6(2/3):238–45

A project was conducted in a rural area in
September 1994 with the aim of decreasing
the incidence of protein-energy malnutrition
among children under 5 years, by nutritional
intervention through the primary health care
system. An initial situation analysis revealed
the region’s resources and causes of malnu-
trition. Practical instruction on feeding meth-
ods, deworming, environmental sanitation,
the promotion of home-grown vegetables and
reinforcement of the growth monitoring
programme were chosen as the routes for in-
tervention. All indices were reassessed in the
region after 1 year. Results showed that nutri-
tional awareness had grown among mothers,
and that the incidence of malnutrition had
dropped from 6.5% to 1.8%, as measured
against the weight-for-height index.

Prevalence of overweight and obesity in
diabetic and non-diabetic Saudis
El-Hazmi MAF and Warsy AS
East Mediterr Health J. 2000; 6(2/3):276–82

A total of 14 660 individuals were included in
the study. A fasting blood sample and 2-hour
post-glucose load blood sample from each
participant were analysed for blood sugar.
Participants were classified as diabetic or
non-diabetic and as either obese (BMI >30 kg/
m2), overweight (BMI 25–29.9 kg/m2) or nor-
mal (BMI < 25 kg/m2). The prevalence of obe-
sity was calculated in the total sample and
separately for diabetic and non-diabetic

males and females. The results showed obe-
sity and overweight in 13.05% and 27.23% of
males and 20.26% and 25.20% of females
respectively. The prevalence of both obesity
and overweight were significantly higher
among diabetics than non-diabetics. In each
province, diabetics had a significantly higher
prevalence of obesity than non-diabetics.
Several interprovincial variations were seen.
Public education on obesity and overweight
and ways to decrease them are recom-
mended in Saudi Arabia.

[The relation between protein–energy
malnutrition and gingival status in
children] [Article in Arabic]
Dashash MA
East Mediterr Health J. 2000; 6(2/3):507–10

[The purpose of this study was to investigate
the relation between protein-energy malnutri-
tion and gingivitis in children in Damascus
and its suburbs. For this purpose we used a
random sample of 840 male and female chil-
dren aged 6-12 years. Their gums were exam-
ined. The bleeding indexes were recorded for
both primary and permanent teeth. Anthropo-
metric measures were taken: Weight for age,
Height for age and Weight for Height. We
found that gingivitis increased among low
weight children (44%) compared to normal
children (31%). It was more severe in low-
height children in comparison to others. These
findings necessitate the promotion of preven-
tive care in order to insure gingival hygiene,
particularly by following a balanced diet.]

Anaemia among young male workers in
Alexandria, Egypt
Curtale F, Abdel-Fattah M, El-Shazly M,
Shamy MY and El-Sahn F
East Mediterr Health J. 2000; 6(5/6):1005–16

In a cross-sectional survey, we investigated
exposure to and the presence of factors asso-
ciated with anaemia, such as socioeconomic
conditions, dietary habits, intestinal parasitic
infections and lead among 355 young male
workers (7–19 years of age) employed in pri-
vate workshops. Of the total study sample,
44.5% (158 participants) were found to be
anaemic. The major risk factors for anaemia
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were multiple parasitic infection, high inten-
sity of parasitic (Ascaris lumbricoides) infec-
tion and drinking tea soon after a meal. A
significantly lower prevalence of anaemia
was noted after Ramadan; it appeared to be
the main factor associated with the presence
or absence of anaemia and warrants further
attention.

Anaemia among Egyptian adolescents:
prevalence and determinants
El-Sahn F, Sallam S, Mandil A and Galal O
East Mediterr Health J. 2000; 6(5/6):1017–25

We aimed to estimate the nationwide preva-
lence of anaemia among adolescents in
Egypt and to study possible risk factors. A
cross-sectional approach was used. Blood
samples were collected from 1980 adoles-
cents for haemoglobin estimation. The overall
prevalence of anaemia was 46.6%, most of
which was mild or moderate, with severe
cases in less than 1.0% of the sample. Gender
difference was almost nonexistent. A signifi-
cant inverse relationship was observed be-
tween the level of anaemia and age
(especially among boys), socioeconomic
level and educational level. Anaemia was
more prevalent in rural areas and in Upper
(southern) Egypt. Anaemia is a major public
health problem among Egyptian adolescents
and wide-scale public health education is
warranted.

Nutritional status of Yemeni schoolchildren
in Al-Mahweet Governorate
Raja’a YA, Sulaiman SM, Elkarib SA and
Mubarak JS
East Mediterr Health J. 2001; 7(1/2):204–10

The nutritional status of 948 children selected
randomly from Al-Mahweet Governorate
schools was investigated. Age range was 5–
18 years with a mean of 10.6 ± 2.8 years.
Among the children, 3.4% had depleted iron
and 43.4% had below average skin-fold thick-
ness. Approximately half of the children were
either stunted or chronically underweight and
1 child in 20 was underfed. Depleted fat stores
affected two-fifths of the children and approxi-
mately one-fifth were anaemic. Urban resi-
dents scored significantly higher on

nutritional parameters than rural children. Se-
rum ferritin levels were significantly greater
among males than females whereas mean
height-for-age, weight-for-age and skin-fold
thickness were lower.

National study on the prevalence of iodine
deficiency disorders among
schoolchildren 8–12 years of age in
Bahrain
Moosa K, Abdul Wahab AW, Al-Sayyad J and
Baig BZ
East Mediterr Health J. 2001; 7(4/5):609–16

A cross-sectional survey of primary-school
children in Bahrain was conducted to esti-
mate the prevalence of goitre and iodine defi-
ciency according to age, sex and area of
residence. During January–May 1999, 1600
children were randomly chosen from all gov-
ernment schools. Children were examined for
goitre and of those, 50% were randomly se-
lected for urinary iodine level assessment.
Only 26 children (1.7%) had goitre. Although
median urinary iodine was above 100 microg/
L, 121 of 749 children (16.2%) had low urinary
iodine levels. Although iodine deficiency does
not pose a significant public health problem in
Bahrain, education about the nutritional value
of iodized salts in the prevention of this disor-
der could increase public awareness.

Iron status and socioeconomic
determinants of the quantity and quality of
dietary iron in a group of rural Iranian
women
Djazayery A, Keshavarz A, Ansari F and
Mahmoudi M
East Mediterr Health J.  2001; 7(4/5):652–7

Iron intake and status were investigated in
471 mothers (age range: 16–53 years) from
rural areas in Khorramabad, Islamic Republic
of Iran. Although average total iron intake was
acceptable, only 6.4% of women derived at
least 4% of their total intake from animal iron.
Average energy and protein intakes were in-
adequate. Low iron status was seen in 8.2%–
28.7%, depending on the parameter used,
with 28.3% experiencing iron-deficiency
anaemia. Significantly higher animal iron in-
takes were found in literate or employed
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women, or those of family size fewer than six
people. Increasing employment opportuni-
ties, income levels and literacy rates for
women will result in better iron intake and sta-
tus and should receive particular attention in
national planning.

Incidence and determinants of low birth
weight in Syrian government hospitals
Wannous S and Arous S
East Mediterr Health J.  2001; 7(6):966–74

The incidence and determinants of low birth
weight were studied in a stratified sample of
10 585 deliveries at 18 Syrian government
hospitals. For each low-birth-weight baby
born, two normal-birth-weight babies were re-
cruited as a comparison group. A question-
naire was given to mothers and clinical
examinations were performed on the neo-
nates. The incidence of low birth weight was
6.6%. It varied according to geographic region
and hospital. The study confirmed that low
birth weight could be the result of prematurity.
Factors amenable to intervention, such as
birth interval, maternal nutrition, maternal
weight and smoking, appeared to have a role
in low birth weight.

Nutritional status of Libyan children in
2000 compared with 1979
Hameida J and Billot L
East Mediterr Health J. 2002; 8(2/3):261–71

This cross-sectional study examined the
growth and nutritional status of Libyan pre-
school children and the socioeconomic status
of their parents in 2000 and compared the re-
sults with those of a similar study conducted in
1979. The investigation involved 1614 healthy
children of both sexes under 5 years of age in
two regions of the Libyan Arab Jamahiriya.
Simple random sampling and cluster sam-
pling techniques were used to enlist partici-
pants. Body weight, height, and head and arm
circumference of the children were recorded
and mothers were interviewed about their
child’s health and the socioeconomic status of
the family. Significant improvements in nutri-
tional status since 1979 were found that could
be attributable to factors such as socioeco-
nomic development, longer breastfeeding,

greater availability of high energy foods,
supplementation with semi-solid or solid
foods and heavy government subsidy of basic
foods.

Nutritional stunting in Egypt: which
nutrient is responsible?
Ibrahim SA, Abdel-Maksoud A and Nassar
MF
East Mediterr Health J. 2002; 8(2/3):272–80

We looked at the relationship between linear
growth retardation and deficiencies of certain
nutrients in Egyptian children. A group of 107
stunted children aged between 10 and 18
years were subjected to history-taking, physi-
cal examination and laboratory investiga-
tions. Selected cases were referred to
radiology for assessment of bone age. Thirty-
nine children were enrolled as controls. Se-
rum haemoglobin, alpha-tocopherol, retinol
and magnesium levels were significantly de-
creased in stunted children compared with
the controls. Serum zinc levels were also
lower in the stunted group but not significantly
so. We conclude that several nutrient deficien-
cies occur simultaneously in stunted children
and all of them may be responsible for stunt-
ing.

Evaluation of erythropoiesis in protein
energy malnutrition
El-Nawawy A, Barakat S, Elwalily T, Abdel-
Moneim Deghady A and Hussein M
East Mediterr Health J. 2002; 8(2/3):281–9

This study evaluated erythropoiesis in 50 in-
fants hospitalized with protein energy malnu-
trition and in 50 control infants. The red cell
count, mean corpuscular haemoglobin and
reticulocyte index were significantly lower,
while the white blood cell count, median cor-
puscular fragility and red cell distribution
width were significantly higher on admission
than in controls. Total serum protein, albumin,
fasting blood glucose, and serum folate were
significantly lower on admission than in con-
trols. Serum ferritin was significantly higher
and total iron-binding capacity was signifi-
cantly lower on discharge compared to con-
trols. The serum erythropoietin was
significantly higher on admission and dis-
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charge than in controls. The anaemia of pro-
tein energy malnutrition is due to mixed defi-
ciencies resulting in ineffective erythropoiesis
despite an increased level of erythropoietin.

Impact of nutritional rehabilitation on enzy-
matic antioxidant levels in protein energy
malnutrition
Shaaban SY, Nassar MF, Ibrahim SA and
Mahmoud SE
East Mediterr Health J. 2002; 8(2/3):290–7

To assess the role of enzymatic antioxidants
in the pathogenesis of protein energy malnu-
trition (PEM) and the effect of nutritional reha-
bilitation, we studied 30 infants with PEM
(mean age 10.63 +/- 4.39 months: 10 maras-
mic; 8 with kwashiorkor; 12 with marasmic
kwashiorkor) and 15 controls. All underwent
clinical examination and laboratory investiga-
tions, including superoxide dismutase (SOD)
and glutathione peroxidase (GPx) estimation
before and after nutrition rehabilitation. SOD
and GPx were significantly lower in all mal-
nourished infants compared to controls, and
significantly increased after nutritional reha-
bilitation. These significant correlations sug-
gest that antioxidants could be introduced
during PEM nutritional rehabilitation to de-
crease morbidity and mortality.

Suitability of soluble transferrin receptor
for the clinical diagnosis of different types
of anaemia in children
Ragab L, Ibrahim HA, Eid AS, Kotb T and
Konsowa MF
East Mediterr Health J. 2002; 8(2/3):298–307

We evaluated the ability of serum transferrin
receptor (sTFR) to identify different types of
anaemia in children. Thus 150 Egyptian chil-
dren suffering from anaemia (iron deficiency
anaemia, anaemia of chronic disease and
beta-thalassaemia) were enrolled, together
with 50 controls. There was a significant in-
crease in the mean levels of sTFR in the
groups with iron deficiency anaemia and
thalassaemia, and a significant decrease in
mean sTFR levels in the group with anaemia
of chronic disease. Serum ferritin levels were
significantly higher in all patient groups ex-

cept the group with iron deficiency anaemia.
There were also significant correlations be-
tween the sTFR and sTFR/log ferritin ratio
(sTFR-F index) and different indices of iron
status and of erythropoiesis. The sTFR-F in-
dex could be used as a diagnostic or screen-
ing tool for iron deficiency anaemia, anaemia
of chronic disease and thalassaemia.

Growth of preschool children in the Libyan
Arab Jamahiriya: regional and
sociodemographic differences
Hameida J, Billot L and Deschamps JP
East Mediterr Health J. 2002; 8(4/5):458–69

This cross-sectional study was performed in
two regions of the Libyan Arab Jamahiriya.
The aim was to study the growth and nutri-
tional status of children under 5 years of age
and the effect of socioeconomic factors on
child development. Anthropometric indices
(weight-for-age, height-for-age and weight-
for-height) differed in the two regions. The
prevalence of stunting was significantly
higher among children from mainly rural Al
Jabel Al Garby (6.1%) than those from urban
Tripoli (2.5%). The z-scores that correlated
strongly with under-nutrition included:
mother’s education, child’s age and sex, and
region. Stunting was significantly related to
age and region and to maternal education
level and family size. Wasting was highly cor-
related with maternal education

Overweight and obesity among Saudi
Arabian children and adolescents between
1994 and 2000
Abalkhail B
East Mediterr Health J. 2002; 8(4/5):470–9

Overweight and obesity trends were investi-
gated for schoolchildren and adolescents in
Jeddah using data from 1994 and 2000. Indi-
viduals aged 10-20 years were selected us-
ing multistage stratified random sampling and
direct measurements were made of body
weight and height. Percentiles were calcu-
lated for body mass index (BMI), body weight
and height for specific age and sex strata. For
both sexes, BMI increased between 1994 and
2000 at the 50th percentile but higher still at
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the 85th and 95th percentiles. The increase in
body weight and BMI were marked for all age
groups; however boys showed the largest in-
crease aged 10–16 years, whereas girls
showed the lowest at 14–16 years. Public
health intervention is crucial to prevent or re-
duce overweight and obesity among youth.

Antioxidant micronutrients in children with
thalassaemia in Egypt
Nasr MR, Ali S, Shaker M and Elgabry E
East Mediterr Health J. 2002; 8(4/5):490–5

Repeated blood transfusions in patients with
thalassaemia subject them to peroxidative tis-
sue injury by secondary iron overload. To
study the relationship between iron overload
and antioxidant micronutrient status among
children with thalassaemia, we measured se-
rum levels of vitamins A and E, zinc, selenium,
and copper in 64 children with beta-
thalassaemia major and 63 age- and sex-
matched controls. All of these elements were
significantly lower in the thalassaemic chil-
dren compared with controls. There was a
highly significant inverse correlation between
serum ferritin and serum retinol levels, and
significant inverse correlations between se-
rum iron and retinol and between serum iron
and selenium. Serum ferritin showed a signifi-
cant positive correlation with duration of che-
lation and transfusion treatments. Ways are
needed to counteract this oxidative damage
and its deleterious effect on the prognosis of
thalassaemia.

Xerophthalmia among hospitalized Iraqi
children
Al-Kubaisy W, Al-Rubaiy MG and Nassief HA
East Mediterr Health J. 2002; 8(4/5):496–502

To determine the impact of sanctions on the
nutritional status of Iraqi children aged < 6
years, a random sample of 700 patients (age
range: 0-6 years) from the Saddam Paediatric
Hospital, Diyala Province, Iraq were exam-
ined ophthalmologically for evidence of xe-
rophthalmia. Data on the history of infection,
feeding and night blindness were also col-
lected. The prevalence of xerophthalmia was
29%, mostly among children aged 1–3 years.
Xerophthalmia was significantly inversely as-

sociated with breastfeeding and highly asso-
ciated with common childhood infections
such as measles, diarrhoea and respiratory
tract infection. Xerophthalmia is a common
problem among sick Iraqi children. Efforts to
identify, evaluate and monitor vitamin A defi-
ciency and to advocate and plan its eradica-
tion should be implemented.

Primary prevention of acute coronary
events through the adoption of a
Mediterranean-style diet
Panagiotakos DB, Pitsavos C, Chrysohoou
C, Stefanadis C and Toutouzas P
East Mediterr Health J. 2002; 8(4/5):593–602

We evaluated the role of a Mediterranean-
style diet in preventing acute coronary syn-
dromes (ACS). Data from CARDIO2000, a
multi-centre retrospective case-control study
investigating the association between ACS
and demographic, nutritional, lifestyle and
medical risk factors were used. We studied
661 patients hospitalized for a first ACS event
and 661 matched controls without clinical
suspicion of cardiovascular disease. The
Mediterranean diet significantly reduced (by
16%) the risk of developing ACS. The associa-
tion remained significant in the presence of
hypertension, hypercholesterolaemia, sed-
entary lifestyle, diabetes mellitus or a combi-
nation of two of these cardiovascular risk
factors. Our findings illustrate the importance
of the Mediterranean diet in the primary pre-
vention of acute coronary events.

[Food intake, and anthropometrical and
biological parameters in adult Tunisians
during fasting at Ramadan] [Article in
French]
Beltaifa L, Bouguerra R, Ben Slama C,
Jabrane H, El-Khadhi A, Ben Rayana MC
and Doghri T
East Mediterr Health J. 2002; 8(4/5):603–11

[We evaluated the effects of fasting during
Ramadan on nutritional intake and plasma li-
poproteins in 20 healthy adults of normal
weight. A 5-day food questionnaire was com-
pleted for every participant. Clinical investiga-
tions, anthropometrical measurements and
laboratory analysis were also undertaken.
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Body weight, blood pressure and blood glu-
cose were not influenced by fasting but there
were non-significant modifications in the
plasma lipid fractions. The total cholesterol re-
mained unchanged. Total daily energy intake
was comparable before, during and after
Ramadan despite the decrease in meal fre-
quency during fasting. Thus fasting in
Ramadan did not affect dietary intake, clinical,
anthropometrical and most biological param-
eters.]

Mid upper arm and calf circumferences as
indicators of nutritional status in women of
reproductive age
Khadivzadeh T
East Mediterr Health J. 2002; 8(4/5):612–8

Mid upper arm circumference (MUAC) is rec-
ognized as an effective means of screening
for poor nutritional status in adults. The effi-
cacy of calf circumference (CC) as a screen-
ing tool, however, is not well reported. We
studied 2000 healthy women (age range: 15–
49 years) in Mashed, Islamic Republic of Iran,
to assess anthropometric measurements at
reproductive age and the usefulness of
MUAC and CC for estimating body mass in-
dex (BMI) and screening of women at nutri-
tional risk. We found a strong correlation
between MUAC and CC with weight and BMI,
suggesting that MUAC and CC can be used to
estimate BMI and detect nutritional disorders.

Prevalence of iodine deficiency disorders
in the United Arab Emirates measured by
raised TSH levels
Al-Hosani H, Osman H, Abdel Wareth L,
Saade1 D and Salah M
East Mediterr Health J. 2003; 9(1/2):123–30

The United Arab Emirates National Screening
Programme for Congenital Hypothyroidism
was established in January 1998. The
programme measures neonatal thyroid-
stimulating hormone (TSH) levels of blood
samples collected on filter paper on day 5 by
heel prick. The prevalence of raised TSH lev-
els (>5 mU/mL whole blood) during 1998 and
1999 was used to evaluate the degree of io-
dine-deficiency disorders (IDD) in the popula-
tion in different regions. The ratio of TSH

profile in the present study and goitre rate in
schools in a 1994 study were discrepant, al-
though there was good correlation between
the ratio of TSH profile and urinary iodine. The
prevalence of raised TSH levels was < 3% in
the Emirates overall, which is normal, and IDD
varied from mild to normal problems in differ-
ent regions.

Determination of cadmium, lead, copper
and zinc in Yemeni khat by anodic stripping
voltammetry
Matloob MH
East Mediterr Health J. 2003; 9(1/2):28–36.

Trace element concentrations in khat were in-
vestigated as they can disturb trace element
levels in the body. Cadmium (Cd), lead (Pb),
copper (Cu) and zinc (Zn) levels in khat and 6
leafy vegetables commonly consumed in the
Republic of Yemen were determined by differ-
ential pulse anodic stripping voltammetry af-
ter wet digestion of the organic matter. Khat
had significantly higher concentrations of Cu
and Zn than did the leafy vegetables, but simi-
lar amounts of Cd and Pb. The average daily
intake of khat consumers of Cd, Pb, Cu and Zn
from khat only was estimated to be 2.0–10.2
microg/day, 23.6–118.0 microg/day, 530–
2654 microg/day and 662–3311 microg/day
respectively. Although high, these values
were within Food and Agriculture Organiza-
tion/World Health Organization tolerance lim-
its.

[Food intake during and outside Ramadan]
[Article in French]
Gharbi M, Akrout M and Zouari B
East Mediterr Health J. 2003; 9(1/2):131–40.

[We explored the effect of fasting in the month
of Ramadan on the dietary pattern of a group
of 130 healthy adults. During Ramadan, there
was an increase in total energy intake, as a
result of protein and lipid intake but not carbo-
hydrate intake compared to the diet through-
out the rest of the year, in both students and
parents. The meal eaten after sunset was an
important contributor to calories (65%), lipids
(74%), proteins (71%) and carbohydrates
(56%). These findings show the eating
behaviour during Ramadan may contribute to
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improved nutritional status of people at risk of
nutritional deficiency.]

Effect of natural starters used for
sourdough bread in Morocco on phytate
biodegradation
Chaoui A, Faid M and Belhcen R
East Mediterr Health J. 2003; 9(1/2):141–7.

Phytase activity was studied in natural sour-
dough bread starters to determine physico-
chemical characteristics (phytic acid
hydrolysis, dough rising capacity and pH) in
the flour and during sourdough fermentation.
Fermentation microorganisms (yeasts and
lactic acid bacteria) were also characterized.
Results showed a decrease of phytic acid in
sourdoughs started with traditional starters,
and wide variation in phytase activity. Microor-
ganism counts were high at the end of fermen-
tation, indicating higher fermenting activity of
the starters. Yeast populations showed wide
variation and lactic acid bacteria had high
counts in the fermentation. Phytase activity
was demonstrated in starter cultures made of
lactic acid bacteria and yeast isolates, the
most interesting of which were Saccharomy-
ces cerevisiae combined with Lactobacillus
plantarum and Leuconostoc mesenteroides.

Breastfeeding indicators in Dakahlia
Governorate
El-Gilany A-H
East Mediterr Health J. 2003; 9(5/6):961–73

This study was carried out in Dakahlia Gover-
norate to assess current breastfeeding prac-
tices using the standardized breastfeeding
indicators developed by the World Health Or-
ganization and to highlight the impact of some
socioeconomic and maternal factors on these
indicators. An interview was carried out with
mothers of 1200 infants and children < 24
months during a poliomyelitis immunization
campaign in urban and rural areas. The find-
ings indicate that 84.6% of infants aged 0–4
months are fully breastfed, with 42.5% and
42.1% of them exclusively and predominantly
breastfed respectively. Rural infants are more
likely to be exclusively breastfed, to continue
breastfeeding for 1 year and to initiate
breastfeeding early. Non-working mothers are

more likely to breastfeed exclusively and
more likely to continue breastfeeding for 1
year.

Influence of mothers’ characteristics on
their perceptions and use of the growth
chart
Al-Nahedh N and Bamgboye EA
East Mediterr Health J. 2003; 9(5/6):974–80

Although growth charts are recommended for
monitoring children, recent reports indicate
poor use by mothers. We investigated mater-
nal knowledge and perceptions of growth
charts and identified characteristics affecting
use. At outpatient paediatric clinics of a
Riyadh hospital, 305 mothers with children
under age 5 were interviewed by question-
naire during May–June 2001. Overall aware-
ness of growth charts was 35.8% and
ever-use was 8.6%. Education, parity and
number of living children were significantly
associated with knowledge. Among mothers
who ever used growth charts (8.7%), only
10% reported doctors recommended
changes in health care because of them.
Overall, 71% wanted to monitor their child’s
growth, but 20% did not know how. Increased
health education in all health care delivery
systems is needed.

[Cortisol rhythm during Ramadan] [Article
in French]
Ben Salem L, B’chir S, Bchir F, Bouguerra R
and Ben Slama C
East Mediterr Health J. 2003; 9(5/6):1093–8

[We studied the nyctohemeral cortisol secre-
tion rhythm and the cortisol response to 1-24
corticotropin during Ramadan in 11 healthy,
male volunteers aged 20–35 years. Their re-
sponse to 250 mg 1-24 corticotropin was in-
vestigated 2 weeks before Ramadan by
testing daily at 08:00 and 20:00 hours. After
16–22 days of fasting, their cortisol levels
were measured at 08:00 hours and their re-
sponse to 1-24 corticotropin at 20:00 hours.
Before Ramadan, the baseline cortisol level
was significantly higher at 08:00 hours than at
20:00 hours and the cortisol response to 1-24
corticotropin was also higher at 08:00 hours
but this difference was not significant. During
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Ramadan, the cortisol level at 08:00 hours
was lower than at the same time before
Ramadan; the level at 20:00 hours was
slightly higher than at the same time before
Ramadan. There was no significant difference
between the cortisol response to 1-24 corti-
cotropin at 20:00 hours during Ramadan and
the responses before Ramadan at 20:00
hours and 08:00 hours.

[Metabolic effects of Ramadan fasting on
type 2 diabetes] [Article in French]
Bouguerra R, Belkadhi A, Jabrane J,
Hamzaoui J, Maâtki C, Ben Rayana MC and
Ben Slama C
East Mediterr Health J. 2003; 9(5/6):1099–
1113

[We assessed the effects of Ramadan fasting
on metabolic control, particularly change of

HDLcholesterol in 25 type 2 diabetic patients
treated with diet or oral agents, with good
metabolic control. Clinical and biochemical
parameters and food intake were evaluated 3
weeks before Ramadan, in the fourth week of
Ramadan and 3 weeks after Ramadan. There
were no changes in body weight and blood
pressure nor any metabolic complications.
The mean plasma fasting glucose, serum
fructosamin and haemoglobin A1c did not
change. We found a negative relation be-
tween cholesterol intake during Ramadan
and the change of HDLcholesterol. When
cholesterol intake was lower than 400 mg/
day, plasma HDL-cholesterol increased by
13% at the end of Ramadan and by 23% 3
weeks after Ramadan.]

Note from the Editor
We would like to inform our readers that as of Volume 11 the Guide-
lines for Authors, which are published at the back of each issue of
the journal in English and Arabic, will also be published in French as
of Vol. 11.
We wish to remind our potential authors of the importance of
applying the editorial requirements of the EMHJ when preparing
their manuscripts for submission for publication. We regret that we
are unable to accept papers that do not conform to the editorial
requirements.
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