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1. INTRODUCTION.

Anaemia ig one of the most frequently observed nutritional deficiency diseases in the world
today. Tt is especially prevalent in women of reproductive age, particularly during pregnancy when
it is often a contributory cause of mategnal death,

Anaemia is a disorder characterized by a blood haemoglobin concentration lower than the defined
normal level, and is usually associated with a decrease in the circulating mass of red blood cells.
This may resuit from decreased generation of red blood cells, or from their premature destruction,
or from loss through chronic blood 1oss or haemorrhage. .

One common eticlogical ¢lassification of anaemias identifies 3 main causative groups of anaemia -

nutritional, marrow disease, and haemaolytic, Nutritional anaemias are by far the most common type
of anaemia worldwide, and mainly include iron, folate and B,, deficiencies. Iron deficiency anaemia
is itself caused by insufficient dietary intake of iron, chronic gastro-intestinal tract bleeding especially
from hookworm, malabsorption conditions, and infection. Other significant causes of anaemia that
vary in their significance from country to country include malaria, congenital haemolytic diseases such
as sickle cell anaemia and thalassaemia. In Africa, for example, the five commonest causes of
anaemia include iron deficiency, folate deficiency, malaria, sickle cell disease, and AIDS.

Data collected indicate that a total of 2 170 million people ! (men, women and children) are
anaemic, according to WHO criteria. Prevalence rates are higher in developing than in industrialized
countries but in the latter still reach lavels of public health significance (above 10%) in pregnant
women, The most affected groups, in approximate descending order are pregnant women, preschool-
age children, low-birth-weight infants, other women, the elderly, school-age children and adult men.
In developing countries, prevalence rates in pregnant women are commonly in the range of 40% to
60%; among other women, 20% to 40%; and m school-age children and adult men, around 20%.
Around half of those with anaemia are suffering from iron-deficiency anaemia. However, many more
are likely to be iron deficient, i.e., having deficient body-iron stores, but without frank anaemia, the
latter are therefore considered to be at risk of iron deficiency anaemia. Folate deficiencies and other
causes mentioned above account for the major proportion of remaining anaemias.

Anaemia can affect psychological and physical behaviour. Even very mild forms influence the
sense of wellbeing, lessen registance to fatigue, aggravate other disorders and affect work capacity.
For pregnant women anaemia can result in servere morbidity and reduces the resistance 10 blood loss
with the result that death may result from the blood loss associated with normal delivery.

The tabulations contained in this document are drawn from the Maternal Health and Safe
Motherhood Programme’s anaemia database and represent an attempt to bring together all readily
available information on the prevalence of the condition in women. The tabulations, which were
originally compiled as part of a wider review of maternal mortality and morbidity were first published
in 19822, The estimates of global prevalence among pregnant and non-pregnant women made at that
time have been widely quoted, and have served as the definitive estimates for the last ten years, The
increased interest engendered by the Safe Motherhood Initiative and the intensified interest and action
on micronutrient malnutrition have encouraged us to carry out a new search and issue an updated
version of the tabulations and estimates. This $econd Edition comprises data available until the end
of 1991 and supersedes all earlier editions. We hope they will prove useful to all those working in
the field of women’s health.

The tabulations are as complete as it was possible to make them. There will inevitably be gaps
where additional information exists of which we were not aware. Anyone having such information
is strongly encouraged to send it to the Maternal Health and Safe Motherhood Programme or the
Nutrition Programme, World Health Organization, 1211 Geneva 27, Switzerland, thus enabling us
to improve the database.
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This document is one of a series of informal information-exchange documents, Companion
documents give information on Maternal Mortality Ratios and Rates {(document number
WHO/MCH/MSM/91.6), on the Coverage of Maternity Care (document number WHO/FHE/89.2),
on the Frequency and Mortality of Unsafe Abortion {document number WHO/MCH/90.14), and on
the Prevalence of Low Birth Weight (document number WHO/MCH/92.2).

2. WHAT IS NUTRITIONAIL ANAEMIA?

Nutritional anaemia is caused by malnutrition in its widest sense. WHO has defined it as
follows: ‘

“Nutritional anaemia is a condition in which the haemoglobin content of the blood is lower than
notral as 2 result of a deficiency of one or more essential nutrients, regardless of the cause of
such deficiency.”

Haemoglobin i3 the red pigment present in solution in the red corpuscles of the blood, and its
primary function is to transport oxygen to all parts of the body. Iron, folic acid, other vitamins and
trace elements are all required for the formation of haemoglobin, which takes place in the bone
marrow. These substances are ingested from food; graen vegetables and such staples as potatoes and
yams are important sources of folic acid, and most cereals, meat, and again vegetables, contain iron.
In normal circumstances not all the iron ingested and absorbed daily from the small intestines is
needed immediately. The excess is usnally stored in the bone marrow so that during periods of
additional need it can be used to increase the rate of formation of haemogiobin to satisfy increased
bodily needs. One such period of physical stress is pregnancy.

Anaemiz is the end-result of severe nutrient deficiency of one or more haematopoietic factors,

usually iron, less frequently folate or vitamin B,,. Haemoglobin concentration, by which anaemia is
diagnosed, is a relatively insensitive index of milder degrees of nutrient depletion, so that by the time
& woman becomes anaemic she is already suffering from a marked degree of nutrient deficiency.
Because a2 low haemoglobin content of the blood is more easily detected than the underlying
deficiencies, it has come to be used as an index of haematopoietic nutritional status.

3. CAUSES OF NUTRITIONAL ANAEMIA IN WOMEN.,

The overall cause of nutritional anaemia or rather the nutrient deficiencies which are manifested
in low haemoglobin concentration is an imbalance between the absorption of nutrient factors and the
body's needs. Such an imbalance can arise in a number of ways:

- by low nutrient intake;
- by poor absorption or utilization:
- by increased nutrient losses and/or demands,

In many developing countries nutrient intake is low simply because food intake is low. In
addition to those who actually go hungry there are millions more who suffer a lack of specific
hutrients in their diet. Important differences in haemoglobin values may frequently be found at
different social and income levels, pointing to dietary shortcomings refated to cost, as well as dietary
and cooking habits. '

The amount of nutrient absorbed by the body depends not only on the amount ingested, but also
on its absorbability. Iron absorption, for example, is higher from the iron in foods of animal origin
and not all folate is in a form in which it is absorbable by the body. It is the total composition of a
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meal that will decide the level of absorption; iron absorption is, for example, eshanced in the
presence of animal foods or vitamin C and inhibited in a meal accompanied by tea or containing high
levels of bran, In countries where cereals constitute a major proportion of the diet, iron absorption
is poor due to the presence of large amounts of phytates in cereals. Iron deficiency anaemia will be
widespread even though intakes are theoretically adeguate. Diseases of the intestine such as coeliac
disease, tropical sprue and the widely prevalent parasitic enteropathies probably all decrease nutrient
absorption.

Women in their reproductive years have a particularly high demand for haemotopoietic nutrients.
When not pregnant or lactating, regular menstrual Josses constitute a continuing drain of nutrients
which have to be replaced. On average a healthy woman loses 25 to 30 m! of blood each month.
This is equivalent to an average daily blood loss of 0.5 mg of iron, A FAO/WHO Expert Group *
has calculated that non-pregnant women require a daily absorption of 2.4 mg of iron compared to
1.1 mg required by an adult man. Nutrient requirements in pregnancy, which are discussed below,
are much greater. During lactation, iron, folate and vitaming are passed to the baby in the breastmilk,
to the detriment of the mother.

Apart from nutritional deficiency of iron and folic acid, there are other causes of anaemia.
Malaria, sickle cell disease, bacterial infections, blood loss from obstetric causes (following delivery,
abortion or ectopic pregnancy) or from intestinal parasites such as hookworms, are all important
causes. In malaria red blood corpuscles are rapidly destroyed, and at a rate faster than the body can
replace them, In the case of bacterial infections normal bone marrow function is suppressed so that
even if the relevant nutrients are all present in the body their conversion to haemoglobin cannot take
place until the infzction is brought under control. In the course of blood loss from the causes
mentioned above, red corpuscles and hence haemoglobin are lost. If the haemorrhage is very heavy,
the haemoglobin concentration will fall and will remain low until the lost red cells are replaced.

Behind the medical causes of anzemia, s0¢io-economic factors play an important role. The extent
of poverty in developing countries largely explains why severe anaemia is so common and why its
effects are so serious throughout most of the third world, Hardships imposed by poor nutrition, water
shortages, food taboos, inadequacies in food production and storage, absence of effective systems of
social security all combine to undermine women's health and cause anaemia as well as a host of other
debilitating diseases.

4. ANAEMIA AND SAFE MOTHERHOOD

During pregnancy, growth of the fetus and of the placenta, and the larger amount of circulating
blood in the expectant mother, lead to an increase in the demand for nutrients, especially iron and
folic acid. The fact that most women in the third world start pregnancy with depleted body stores
of these nutrients means that their extra requirement is even higher than usual.

The total iron needed during the whole of pregnancy is estimated at about 1 000 mg. The daily
tequirements for iron, as well as folate, are six times greater for a woman in the last trimester of
pregnancy than for a non-pregnant woman. This need cannot be met by diet alone, but is derived at
least partly from maternal reserves. In a well-nourished woman about half the total requirement of
iron may come from iron stores. When these reserves are already low - due to malnutrition and/or
frequent pregnancies - anaemia results. It has been estimated that even when food intake is adequate
it may take two years to replenish body iron stores after a pregnancy.

The early stages of anaemia in pregnancy are often symptomiess. However, as the haemoglobin
concentration falls, oxygen supply to vital organs declines, and the expectant mother begins to
complain of general weakness, tiredness, dizziness, and headaches. Pallor of the skin and of the
mucous membranes, as well as the nail beds and tongue, may not become noticeable until the
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haemoglobin drops to 70g/L. With a further fall in haemoglobin concentration to 40g/L, most tissuss
of the body become starved of oxygen, and the effect is most marked on the heart muscles, which
may fail altogether, Death from anaemia is the result of heart failure, shock, or infection that has
taken advantage of impaired resistance to disease in the patient. Anaemia was the primary cause of
death responsible for an upsurge in maternal deaths among women in two refugee camps in Somalia
in 1987 *. Of the 44 deaths recorded, 42 were associated with anaemia.

Fortunately the deprivation suffered by such refugee women is rare, but anaemia is given as one
of the causes of maternal death in most countries with high maternal mortality (see table below).

Table 1. Maternal mortality from anaemia in selected countries.

Country Deaths per 100 000 live births
Kenya™* 82
Malawi 48
Nigeria 34
Senegal 35
Bangladesh™ 54
Bhutan 55
India* 27
India* 37
Pakistan 194

*  community studies ‘
Source: C.AbouZahr & E.Royston. Maternal mortality. A global factbook. WHO, 1991.

While less severe anaemia may not be a direct cause of maternal death, it can contribute towards
death from other canses, particularly haemorrhage. Anaemic mothers do not tolerate blood loss to
the same extent as healthy women, During childbirth a healthy mother may tolerate a blood loss of
up to one litre. In an anaemic mother, a loss of as little as 150 ml can be fatal.

Anaemic mothers are poor anaesthetic and operative risks becanse anaemia lowers resistance 1o
infection and wounds may fail to heal promptly after surgery, or may break down altogether. In
Papua New Guinea, for example, the higher death rate from obstetric haemorrhage reported in the
coastal region compared to the highlands is thought to be associated with higher coastal prevalence
of anaemia *. A review of the symptoms associated with maternal deaths in a study in Tangail,
Bangladesh, led researchers to conclude that anaemia had played a secondary role in nearly every
case . In Malawi, a study of maternal deaths at Kamazu Hospital, Lilongwe, found that anaemia was
a contributory factor in 23% of the deaths °.

5. MATERIALS AND METHODS,
5.1 Definitions of anaemic and deficient

There is no single haemoglobin value that will separate all anaemic from all non-anaemic
individuals, or all nutritionally deficient from all nutritionally sufficient individuals, becanse what is
norinal for one individual may not be so for another. The percentage below a certain cut-off point,
or index value, can, however, identify the population that is likely to be deficient.

The indices suggestive of anaemia and outritional deficiency used by WHO * have been used in
these tabulations unless otherwise stated. ‘These are haemobglobin, serum iron, serum folate and
serum vitamin B,, concentrations,
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Levels of haemoglobin below which anaemia is likely to be present;
Haemoglobin (at sea level)

‘Adult women, non-pregnant < 120g/1.
Adult women, preghant < H0g/L

Levels below which there is probable deficiency for:
Serum iron” . < 0.50 mg/L
Serum folate concentration (ng/ml) <3 ng/mi

Serum vitamin B,; (pg/mi) < 100 pg/ml

5.2 Sources of information

This update has been limited to studies carried out since 1970 and thus overlaps with earlier
WHO reviews of anaemia in women in developing countries. Information on the year the study took
place is frequently omitted and therefore the year of publication may be the only clue, This time the
review includes data from developed countries. Although the focus of the majority of studies is on
pregnant women a special effort has been made to include data on non-pregnant women,

Reports were originally identified through a thorough search of library databases (Medtine,
Healthplan, Popline, Lilacs and Nutrition Abstracts and Reviews), and by tracing back references.
The attached tabulations are based on articles that were available in the WHO library, in Swiss
libraries and in other reference centres, Not all articles could be traced.

5.3. Criteria for inclusion.

(2) Size of sample. The general rule was to include onty information from samples of at least
300 women if they were heterogenous or of 100 women if they were homogenons. However, where
data were lacking smaller samples were also taken into consideration,

(b) Supplementation. Only data that were understood to relate to women that had not received
any special supplementation are included.

(¢) Study population. "Pregnant women" is taken to mean a group of women at differing stages
of pregnancy, most usually in the second or third trimester, unless otherwise noted. "All women"
includes pregnant, non-pregnant and lactating women. If the author used the appropriats haemoglobin
norm for each subgroup these were retained, otherwise the norm for non-pregnant women was used.
Whenever a study was not specific about who was included it was put in the "All women” category,
Unless indicated the data refer to women of reproductive age.

5.4 Methods of calcalation

(a) Percentage below the norm. If a survey report did not give a mean value or the percentage
below the norm, these values were estimated if at all possible. Such estimates are given in the
tabulations together with the letter "E*. Where the report quoted a mean and standard deviation
and/or the proportion below some given level, it was possible to estimate the percentage falling below
the norm by assuming that the values were normally distributed. Occasionally, when a report gave
percentages below or above given levels without giving 2 mean or a frequency distribution, the mean

* Many scientists have identified iron deficiency by other criteria.  Serum ferritin, which bears a linear relationship to the
bady iron stores iz frequently used.
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was estimated in a similar manner. In practice, the distribution of most haematological values is
assumed to be negatively skewed, which would tend to make estimates based on the normal value
slight underestimates.

(b} Conversion factors. Data presented in other metric measurements have been standardized
while molar weights have been converted using the following conversion factors:

Haemoglobin: mmol/L x 16.11 = g/L

(cut-off 7.45mmol/L. for non-pregnant women and 6.83mmol/L for pregnant women).
Serum iron: pmol/l, x 0.056 = mg/L

{cut-off 8.96umol/L)

Serum folate: nmol/L x (.44 = ng/ml

{cut-off 6.80nmol/L).

Serum vitamin B,,: pmol/L x 1.36 = pg/ml

(cut-off 73.80pmol/L).

Haematocrit (PCV) values were also vsed to make estimates of haemoglobin values, using a factor
of 0.3 {cut-off 33%).

{(c} Corrections of haemoglobin concentration for differences in altitude. In conformity
with WHO collaborative studies the corrections used were those developed by Hurtado *. Because
oxygen levels decrease with increasing altitude, haemoglobin levels rise in order to compensate and
should be adjusted for comparative purposes. The mean absolute values of hasinoglobin appearing
in the tabulations are non-adjusted values, but the percentage falling below the norm are based on
norms adjusted for altitude.

(d) Means and medians. When dealing with skewed distributions such as that of
haemogiobin levels it is more meaningful 1o use the median as a representative measure. In practice,
however, very few reports give medians, 50 that in order to maintain comparability the mean value
has been used throughout these tabulations. When only the median was avatlable this has been
quoted, followed by the letter "M". For serum folate or vitamin B, the geometric mean has
sometimes been the only indicator of central tendency. This is indicated in the tabulations by the
letter "G".

{e) Percentage anaemic by country or region. The regional estimates presented in Table 2
and shown in the map are based on the analysis of data collected from a variety of sources (national,
survey, hospital and maternities) and presented in the tabulations. National estimates were derived
from the partial information contained in the country tabulations, using a model in order to take into
account specific country factors. Input to the model included climate, aldtude, socio-economic
distribution of the population, coverage of prenatal care, percentage of institutional deliveries,
urban/rural differentials, per capita calorie consumption and GNP per capita. Recent surveys were
given greater statistical weighting in making the country estimates. ™

Country data were aggregated by weighting national prevalence estimates according 1o
population to derive both global and regional estimates in Table 2. Assumptions had to be made for
countries where no data were available, which were assumed to have similar anaemia prevalence as
countries in the same region and/or having similar development/health indicators.

(f) Demographic data. The total number of women and the number of births are United
Nations Population Division estimates for 1988, The number of pregnant women was estimated using

™ Because of the partial and incomplete nature of the data available, it was considered preferable to publish regional and
global estimates only rather than estimates for individual countries.
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the following formula:

W, = LBx .75 x PWF

where W = number of pregnant women
LB = number of live births and
PWF = pregnancy wastage factor (estimated at 10%)

Only survey results based on reliable measurements were included. For example, data
obtained by the Tallguist method or by clinical assessments such as "pallor” were excluded.

5.5 Description of the tabulations.,

The data in the tabulations were extracted from sources that are listed in the final column by
4-digit numbers which correspond to the accession number assigned to each piece of information on
the WHO/W AN bibliographic database. A list of all the references used in the tabulations is attached.

(a) Data Sets, Each line represents 2 single data set. In some instances several data sets are
derived from one study, e.g. relating to two points of time,

(b) Comparisons. Some cautious comparisons and conclusions can be drawn from the data
presented, but the tabulations are not suitable for statistical manipulation. Only a very few prevalence
studies are based on nationally or regionally representative samples.

(c) Geographic regions. Countries are arranged according to geographic and climatic regions
rather than by WHO regions. The classification used is that employed by the United Nations. All
countries with a population greater than 300 000 are listed even where no data ave available.

{d) Note Section. The note section contains additional information and explanations. An **"
in any of the columns refers the reader to 2 comment in the note section. In addition "i", "f" or "v"
has been used in the serum tabulations for notes specific to iron, folate or vitamin B,,.
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6. THE PREVALENCE PICTURE.,

6.1 The present day situation.

On the basis of the data presented in the tabulations it is possible to estimate that over half
the pregnant women in the world have a haemoglobin level indicative of anaemia (see Table 2 and
Map, p. 11). For developing countries only, the figure rises to 55%, or to 60% if China is excluded,
as it was in previous estimates. Even among the much better nourished populations of the developed
countries nearly one in every five pregnant women is anaemic.

As is to be expected, the picture ig slightly better for non-pregnant women. Nevertheless,
ovet one third of ail women in the world suffer from anaemia. In developing countries the equivalent
figure ig ag high as 44% (very slightly more if China is excluded), and 13% in developed countries.

The sitzation is particularly acute in paris of Asia. In Southern Asia, a populous area
including Afghanistan, Bangladesh, India and Pakistan, which accounts for 29% of the world's births,
there are over 24 million women who are both pregoant and anaemic. This indicates that three
quarters of all pregnant women in the region, are at an increased risk of obstetric comphications and
hence of maternal death. Not surprisingly, 58% of these same women are anaemic even when not
pregnant. In 1985-86 a national study of nearly 4 000 pregnant women in India 7, found a mean Hb
level of 90g/L, with 88% of pregnant women having a Hb level below the norm of 110g/L. In Sri
Lanka the sitnation is particularly acute among women working on the tea estates.

In Africa as a whole, one half of all pregnant women are anaemic, as are over 40% of non-
pregnant women. Westerm AfTica is the most affected. The prevalence there is estimated to be 56%
for pregnant and 47 % for non-pregnant women. Southern Africa, on the other hand, has the lowest
rates of all the subregions of the developing world due, according to some observers, to the
widespread use of iron cooking pots by indigenous peoples. (Prevalence among South Africans of
Indian origin is much higher.) The remaining regions of Africa have a fairly uniform prevalence of
between 47% and 54% for pregnant women and 41% and 43% for non-pregnant women.

In Latin America overall prevalence is somewhat lower, at nearly 40% for pregnant women
and 30% for non-pregnant women. The highast levels are t0 be found in the Caribbean; studies in
JTamaica and Trinidad and Tobago and elsewhere found over 60% of pregnant women to be anaemic,
In South America prevalence is somewhat lower, In Bolivia, Chile and Colombia fewer than 30%
of pregnant women are anaemic. The highest fipures in this region were found in Guyana, with two
thirds of pregnant women anaemic,

Levels in the developed countries are also surprisingly high, with an average of 18% of
pregnant women and 12% of non-pregnant women anaemic. The highest levels are to be found in
Eastern Europe, but even in the USA almost one fifth of all pregnant women are affected. By
comparison, only 8% of pregnant women in Denmark are classified as anaemic,

6.2 Comparison with previous estimates

Comparisons of the present estimates with those made earlier must be treated with caution,
because it is not apparent which of the changes are real and which are due to better information which
has become available in the meantime . Moreover, the global estimates made ten years ago
excluded China, for which no data were available at that time,
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Table 2.
Estimated prevalence of anaemia in women
{around 1988)
—— — e =
REGION Pregnant women Non-pregnant women ‘ All women
Hb below norm Hb belaw norm Hb below norm
% (0005) % (0005) % 0003)
WORLD 51 58_2_70 35___ 399 250 B 37 457;371_
DEVELOPING 56 55?50 43"""_ 363 800 - 44 419 550==
COUNTRIES . ) . 1
DEVELOPED MTS 2 5“1"-6— 12 7460 “1-3— 37 970
COUN"I‘IHIES" N B
AFRICA_ B 52 11 450 42 I 47 940 44 59 400
Eastern 47 3 380 41 I3 540 42 16 920
Middle 54 1290 43 5 330 45 6 620
Northern 53 2240 43 11 450 45 13 690
Southern 35 380 30 2 500 30 2 880
Western 56 4170 47 | 15 120 48 19 290
ASIA* 60 ) 40 140 4T 294 560 =45‘ 335 100
Eastern* 37 7 290 3 105 760 33 113 060
South-eastern 63 6 300 49 47 230 50 53 530
Southern 75 24 760 58 133 180 - 60 157 940
Westerrl _ 50 1790 N 36 8 790 I 33 10 570
LATIN AE\(IERICA ) 39 4 030 - 30 28 640 K| 32 670
Caribhean 52 340 36 2790 37 3130
Central 42 1210 39 9 550 39 10 760
South 37 2 480 - 16 310 26 18 750
NORTHERN 17 570 T 10 7 050 11 7 620
AMERIC“@L L L ‘
EUROPE_ o 1"_{ 920 T 10_ 12 100 11 13 020
OCEANIA* N 7; 130 | 66_ 780 &7 210
USSR** L B 15 L 640 T_ 12 7770 12 I 8 420 ||

* lapan, Australia and New Zealand have been excluded from the regional estimates, but are included in the total for developed countries.
Figures may not add to totals duc to rounding,

*¥ Data collected prior to recent political changes.
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7.1 ALL COUNTRIES WITH MORE THAN 300 000 INHABITANTS OR WITH DATA IN ANAEMIA DATABASE, BY REGION

AFRICA
EASTERN AFRICA
Burundi

Comoros

Djibouti

Ethiopia

Kenya

Madagascar

Maulawi

Mauritiusg
Mozambique
Reunion

Rwanda

Somalia

Uganda

United Rep. of Tanzania
Zambia

Zimbabwe

MIDDLE AFRICA
Angola

Cameroon

Central African Republic
Chad

Congo

Equatoriul Guinea
Gabon

Zaire

NORTHERN APRICA
Algeria

Biypt

Libyan Arab Jamahirya
Morocco

Sudan

Tuniziz

SOUTHERN AFRICA
Botswana

Lesatho

Namibia

South Africa
Swaziland

WESTERN AFRICA
Benin

Burkina Fazo
Cape Verde
Cote d'Ivoire
Gambia
Ghana

Guinca
Guinea-Bixsan
Liberia

Mali
Mauritania
Niger

Nigena
Schegal

Sierra Leone
Togo

LATIN AMERICA
CARIBBEAN
Antigua and Barbuda
Bahamas

British Virgin [slands
Cuyman Islands
Cuba

Daominica

Dominican Republic
Grenada

Guadeloupe

Haiti

Jamaica

Martinique

Montserrat

Pucrto Rico

Saint Kitte and Nevis
Saint Lucia

5t. Vincent & the Grenadines
Tridad & Tobago
Turks and Caieos [slands

CENTRAL AMERICA
Belize

Costa Rica

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

SOUTH AMERICA
Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Guyana
Paraguay
Peru
Suriname
Uruguay
Venezuela

NORTHERN AMERICA
Canada
United Statez of America

ASIA

EASTERN ASIA

China

Dem. Peo. Rep. of Korea
Hong Kong

Japan

Mongolia

Republic of Korca

SOUTH-EASTERN ASIA
Cambodia

East Timor

Indonesia

Lao People's Dem. Rep.
Malayzija

Myenmar

Philippines

Singapore

Thailand

Viet Nam

SOUTHERN ASIA
Afghanistan

Bangladesh

Bhutan

India

Iran (Islamic Republic of)
Nepal

Pakistan
Sri Lanka

WESTERN ASIA
Bahrain

Cyprus

Iraq

Isracl

Jordan

Kuwait

Lebanon

Oman

Quatar

Saudi Arabia

Syrian Arab Republic
Turkey

United Arab Emiratcs
Yemen

EUROFE
EASTEREN EUROFE
Bulgaria
Czechoslovakia
Hungary

Poland

Romania

NORTHERN EUROPE
Denmark

Finland

Ieeland

Ireland

Norway

Sweden

United Kingdom

SOUTHERN EUROPE
Albania

Greece

Italy

Malta

Portugal

Spain

Yugoslaviz
WESTERN EUROPE
Austria

Belgium

France

Germany
Luxembourg
Metherlands
Switzerland

OCEANIA
Australia

Fiji

Kiribati

New Zealand
Papiza New Guinea
Samon

Solomon Islands
Vanuatu

USSK -

“ Data collected prior to recent political

changes




7.2 ALPHABETICAL LIST OF COUNTRIES

Afghanistan
Albanis
Algeria
Angola
Antigus and
Barbuds
Argentina
Australia
Austria
Buhamas
Bahrain
Bangladesh
Barbados
Belgtum
Belize
Benin
Bhutan
Bolivie
Botswana
Brazil
British Virgin
Islands
Bulgaria
Burkinu Fuso
Burundi
Cambodia
Cameroqn
Canada
Cape Verde
Cayman Islands
Central Alrcan
Republie
Chad
Chile
China
Colombia
Comoros
Congo
Costa Rica
Cote d'lvoire
Cubs
Cyprusa
Ciechoslovalkia
Dem, Peo, Rep.
of Korea
Denmark
Djibout
Dominica
Dominicun
Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Ethiopia
Fiji
Finland
Frunce
Gabon
Gambia
Germany
Ghana
Gresoo
Grenada

Hb

page

k]
1%
41
41

27
44
n

25
19
4%
36
38

22
38
22
37
41

Serum

Page
50
63
53
35
65

a7
T
x]
a3
60
61
5]
a3
65
53
3]
&7
56
67

62
34
52

55
0
54

55

58
o8
53

56
52
T
62
63
56
54

54

Guadeloupe
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hong Kong
Hungary
{celand
India
Indonesia
Iran (Islamic
Republic of)
fraq
Irelund
Israel
Italy
Tamaica
Japan
Jordan
Kenya
Kiribati
Kuwait
Lao People's Dem.
Rep.
Lebanon
Lesotho
Liberia
Libyan Arab
Jamahiriya
Luxembourg
Madagascar
Malawi
Malaysis
Mal
Malta
Martinique
Mauritania
Mauritius
Mexico
Mongolia
Montserrat
Moroces
Mozambigue
Myanmar
Namibia
Nepal
Netherlands
New Zealand
Micaragua
MNiger
Nigeria
Norway
Oman
Pakistan
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Puerto Rico

Qatar

HE

rage
41

22
22
43

30
a7
36
33
27
34

31
36
31
37
41
30
31
19
48
3l
27

Serum

page

54

2agen

62
62
6]
58
61

62

63

59

52
n

58

53
2

56
61

71

34
3%
62

61
65
n
68

58
62

288

Republic of Korea

Reunion

Romarntia

Rwanda

Saint Lucia

Samt Kittz and
Nevia

Samoa

Sandi Arabia

Senegnl

Sierta Leone

Singaporc

Solomon Islands

Somalia

South Africa

Spain

Sri Lanka

St. Vincent & the
Grenadines

Sudan

Suriname

Swaziland

Sweden

Switzerland

Syrian Arab
Republic

Thailand

Togo

Tonga

Trinidad &
Tobago

Tunisia

Turkey

Turks and Caicos

Islands

Uganda

United Rep. of
TFanzania

United Kingdom

United Arab
Etnirates

United States of
America

Uruguay

USSR *

Vanuatu

Venezuela

Viet Nam

Yemen

Yugoslavia *

Zaire .

Zambia

Zimbabwe

* Data collected
prior to recent
political changes

WHO/MCH/MEM /52,2
Page I§

Hb Serum
page page
3 59
19 52
7 63
19 52
42 06
42 &6
49 T
3z &l
24 55
24 53
28 58
49 7
19 52
25 1)
37 63
35 61
42 &6
21 53
45 &8
26 57
36 62
39 &d
32 &l
28 58
24 55
49

42 ot
21 53
az &l
43

20 52
20 52
36 62
32 &
46 70
45 69
50 72
49 71
45 [
29 50
32 &0
37 &3
25 1]
20 52
20 52
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7.3 Abbreviations

-

=

&

21-25
adol.

all w.

E

EP

ethn.

f

FEP

G

g g/L
gest,

h

Hb

het

i

ind.
irondef,
lact, w.
M

m

MCV
mg, mg/L
mo

ng, ng/ml
non-p.w,
n.k.

P

pg, pg/mi
part.
PCV
pOSt-p.
prego.
p.w.
RCP

RS

SF

81
SocEe
SUP
TIBC
teim.

TS

ug, ug/L
underest,
v

var.

veg.

W

wks

YIS

more than, above

less than, below

gee note section

age range in years
adolescent/s

alt women

estimate

erythrogyte porphyrin
ethnic

note refers to serum folate
free erythrocyte porphyrin
geometric mean

gramg, grams per litre
pestation

note refers to haemoglobin
haemoglobin ¢ongentration
haematocrit

note refers to serum iron
indicator/s

iron deficient

lactating women

median

metres

mean corpuscular volume
milligrams, milligrams per litre
month/s

nanggrams, nanograms per millilitre
non-pregnant women

not known

year of publication
picogram, picogram per millilitre
parturient, at delivery
packed cell volume

pOost pactutn

pregnancy, pregnant
pregnant women

red cell protoporphyrin
random sample

serum ferritin

gerum iron
50CIO-2CONOMIC status
supplement/ed

total iron binding capacity
trimester

trangferrin gaturation

(ig) micrograms, micrograms per litre
underestimate

note refers to vitamin B,
various

vegetarian

women

weeks

years
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ANAEMIA IN WOMEN

TABULATIONS OF AVAILABLE INFORMATION
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7.5

ANAEMIA IN WOMEN

TABULATIONS OF AVAILABLE INFORMATION

SERUM IRON, SERUM FOLATE AND SERUM VITAMIN B,,
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ANAEMIA IN WOMEN
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