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FOREWORD

Dr. Basil Hetzel

It is a pleasure for the International Council for the Control of Iodine Deficiency Disorders (ICCIDD), to be

associated with the World Health Organization (WHO) and the United Nations Children's Emergency Fund
(UNICEF) in presenting this global summary of the prevalence of iodine deficiency disorders (IDD). This is the
first publication derived from the WHO Micronutrient Deficiency Information System (MDIS).

It is really only in the last 15 years that IDD have been widely recognised as a major public health problem
throughout the world. Although in previous decades there was much biomedical research on endemic goitre and
thyroid disorders, public health action for the control of IDD was relatively limited in scope and less systematic than
should have been the case. This was due to inadequate awareness of the effects of iodine deficiency on the growth and
cognitive development of children and on human reproductive performance; the problem was too often seen as simply
one of goitre which was considered to be only of cosmetic significance. Iodine deficiency is now recognized as the
most common single preventable cause of mental defect in the world.

Growing awareness of the importance of the manifestations of IDD, and of their profound impact on socio-economic
development as well as on individual health and development, has led to a great acceleration of efforts to combat
iodine deficiency in every region of the world.

It is gratifying that a number of IDD experts have collaborated in compiling a global data bank on IDD, of which
this volume is a summary. The ICCIDD, WHO and UNICEEF are greatly indebted to the dedicated expert team
which has worked on and compiled the data bank and this volume in particular. Of particular merit in this regard is
the MDIS development group at Community Systems Foundation / University of Michigan headed by Dr. Jonathan
Gorstein, in close collaboration with WHO, notably Dr. Graeme Clugston, Chief of the Nutrition Unit and Dr.
Ken Bailey, Consultant to the WHO Nutrition Unit.

Data have largely been provided from countries through WHO Regional Advisors, who meticulously reviewed and
updated information included in the MDIS. ICCIDD has provided close collaborative support to the development
of the WHO IDD information system, notably through Dr. J.T. Dunn, Dr. F. Delange and Dr. M. Benmiloud. Data
have also been provided by the ICCIDD Regional and Sub-Regional Coordinators, by UNICEF Country and
Regional offices, and Dr. David Alnwick, Senior Micronutrient Advisor, UNICEF. WHO and ICCIDD are also
most grateful to UNICEF for financing the last steps in the finalisation and publication of this document.

The three organizations sponsoring this publication are greatly encouraged that not only they, but also all affected
countries have taken seriously the IDD problem and have committed themselves - through a number of Declarations
and Resolutions, notably of the World Health Assembly (1990), the World Summit for Children (1990 and the
World Declaration on Nutrition (1992) - to the elimination of IDD by the end of this decade. -

The publication of this volume is therefore very timely. It indicates the baseline prevalence of IDD in affected
countries at the beginning of the 1990s. It expresses the magnitude of the task and the great challenge before us, to
eliminate this ancient scourge, a mere 7 years from now. Mechanisms are already in place not only for accelerating
national programmes for IDD control in all affected countries, but also in due course for verifying that elimination
has been achieved.

The WHO, UNICEF, and ICCIDD are therefore happy to be associated together, while presenting this overview of
IDD in the world, in reaffirming their commitment to join with all IDD-affected countries in working towards
and achieving the elimination of IDD by the end of the decade.

Basil S Hetzel AC MD

Executive Director, ICCIDD
Adelaide, Australia

July 1993
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EXECUTIVE SUMMARY

Iodine deficiency is the world's greatest single cause of preventable brain damage and mental retardation

manifesting itself as goitre and a range of physical and mental handicap, collectively included in the term Iodine
Deficiency Disorders (IDD). IDD are primarily caused by an environmental deficiency of iodine in the soil and
hence, in locally grown foods.

This document provides an update of estimates on the magnitude and distribution of IDD in countries throughout the
world using newly established criteria designated by WHO, UNICEF and the ICCIDD for tracking progress
towards the elimination of IDD. It should be pointed out that the derivation of those estimates provided in this
document has involved a thorough epidemiological analysis of all goitre prevalence data available to the MDIS. As
such, these estimates are taken to reflect the present status of IDD and provide reasonable baseline figures from which
to monitor progress.

The estimates included in this document represent the first exact quantification of at-risk populations. It is now
evident, from detailed country-by-country counts, that the total numbers at-risk exceed 1,570 million people (29 % of
the world's population); whereas just two years ago, this estimate stood at 1,000 million. The difference is partly
explained by using the level of 5% toral goitre rate (TGR) as threshold, rather than the 10% cut-off point as used in
the past. This was one of the decisions taken by the WHO/UNICEF/ICCIDD Consultation on IDD prevalence and

programme indicators, Geneva, November 1992.

Globally, the prevalence of goitre is estimated to be 12%. The highest regional goitre prevalence is in the Eastern
Mediterranean Region (22.9 %), while over 42.5 % of the population is considered to be at-risk of iodine deficiency
in that Region. In absolute terms, Southeast Asia (which includes India, Bangladesh and Indonesia) and the Western
Pacific (which includes China) together account for more than 50% of the world's total population at-risk of IDD.

Moreover, there is still a non-negligible IDD problem in most countries in Europe (even Western Europe, including
10 million people at-risk in Germany), necessitating continuing control measures and vigilance. The ongoing risk
of IDD in European populations has been recently reemphasized by the publication of the report of the 1992
workshop “lodine Deficiency in Europe - a Continuing Concern”. There are some increases in the numbers of
persons at-risk and those affected by goitre in each of the WHO regions when compared with data presented to the
World Health Assembly in 1992, The largest increases in populations-at-risk are in the American, Eastern
Mediterranean, European and Southeast Asian Regions. The number of subjects affected by goitre is now estimated to
be 655 million, and at least 110 countries are known to have an IDD problem.

The Micronutrient Deficiency Information System (MDIS) was established two years ago by the Nutrition Unit of
the World Health Organization with one major goal being to provide updated estimates on the magnitude and
distribution of micronutrient malnutrition, and the state and progress in development of national micronutrient
control programmes. In addition, the MDIS aims to assist in the standardization of methodologies employed in the
assessment of micronutrient deficiencies, as well as to provide direct support to countries in the implementation and
monitoring of micronutrient deficiency control programme activities. This document represents the first
publication of the MDIS, and will be followed by updates on the global distribution of Vitamin A Deficiency and
Iron Deficiency Anaemia.

Graeme A Clugston MD Ph.D.
Chief - Nutrition Unit, World Health Organization
Geneva, Switzerland

July 1993
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SECTION I: INTRODUCTION & BACKGROUND

[.LA. INTRODUCTION

This document provides a detailed summary of the
most recent information available on the prevalence
of Iodine Deficiency Disorders (IDD), expressed in
terms of total goitre rates (T'GR), in countries
throughout the world. This information has been
catalogued by the Micronutrient Deficiency
Information System (MDIS) of the World Health
Organization, and furnishes baseline estimates of the
magnitude and distribution of IDD essential to track
progress towards the goal of IDD elimination as
adopted by the Conference on Ending Hidden Hunger
in 19911, the World Summit for Children in 19902,
the World Health Assembly in 19903 and in the
World Declaration and Plan of Action for Nutrition
(1992 International Conference on Nutrition)4.

In this report, national goitre prevalence estimates are
presented for more than 150 countries. While many of
these data are taken directly from nationally
representative prevalence surveys, other national
figures have been estimated from sub-national studies.

‘Where national data are not available, estimates of the
magnitude of IDD have been based on all IDD
prevalence information within each country, and in
some cases, from bordering regions of neighboring
countries where information on the status of IDD is
available.

The methods used to derive national goitre estimates
are presented in Section ILB. (Technical Notes:

1 World Health Organization and UNICEF.
Proceedings of Ending Hidden Hunger - A Policy
Conference on Micronutrient Malnutrition.
Montreal, Quebec October 19-21, 1991.

2 United Nations. World Declaration on the Survival,
Protection and Development of Children. United
Nations, New York, 30 September, 1990.

3 World Health Organization. Overcoming Iodine
Deficiency Disorders. World Health Assembly
Resolution, WHA 39.31. Geneva: World Health
Organization, 1990.

4

Food and Agriculture Organization (FAO) and
World Health Organization (WHO). International
Conference on Nutrition - World Declaration and
Plan of Action for Nutrition. December, 1992.
Rome, Italy: FAO & WHO, 1992.

Generation of IDD Estimates) and caveats on the
interpretation of these data are outlined in Section
LE. (Issues in Interpretation). National estimates
extrapolated from sub-national goitre prevalence
studies need to be interpreted with caution.

This document is organized in the following format:

1) Background - This first section outlines the
nature of iodine deficiency disorders (IDD),
summarizes the current estimated magnitude of
IDD on a global basis, reviews the
epidemiological issues involved in measuring
and interpreting IDD prevalence studies, and
discusses the methodology followed for
generating estimates of national IDD prevalence.

2) National IDD Prevalence Information- The
second section includes maps and summary tables
of national goitre prevalence rates, arranged
country by country for each WHO Region. The
tables provide the following information:

+ Population figures (1992 UN estimates)

+ Estimates of the goitre prevalence (%) in
school-age children

+ Estimates of the population (numbers)
affected by goitre

+ Estimates of the population (numbers)
living in areas at-risk of IDD

+ Notes providing more detailed
information about the distribution of

IDD and the status of IDD control

programmes within each country

The maps present the global distribution of IDD
(based on goitre rates), as well as the distribution
of IDD within each WHO Region of the world.
For these geographic presentations, the severity of
IDD is categorized according to the Total
Goitre Rate in school-age children (Table 1)
following recommendations of a recent
WHO/UNICEF/ ICCIDD Expert Consultation
on IDD indicators.

5  WHO/UNICEF/ICCIDD. Technical Consultation
on IDD Indicators. Report of a Meeting held in
Geneva, 3-5 November, 1992. Draft document.
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TABLE 1

Severity of IDD Based on the Total Goitre Rate
(TGR) in School-age Children

IDD Status TGR
Prevalence
No IDD/IDD Eliminated <5%
Mild IDD 5-19.9 %
Moderate IDD 20-29.9 %
Severe IDD >30%

3) Sub-National Goitre Prevalence Data -
These tables include the most recent detailed
IDD prevalence figures from studies conducted
in each country listed by WHO Region and,
where available, sub-national areas, thereby
highlighting the geographic variability of
goitre within countries.

4) References - Listing of complete reference
information for all data presented in the
document.

I.B. IODINE DEFICIENCY
DISORDERS

Iodine deficiency is the world's single most
significant cause of preventable brain damage and
mental retardation. The clinical and subclinical
manifestations of iodine deficiency are collectively
included in the term Iodine Deficiency Disorders
(IDD).6

Previous estimates in 1990 and 1992 by WHO 78
suggested that one thousand million people were at-

6 Hetzel, B. Iodine deficiency disorders .(IDD) and
their eradication. Lancet (1983) 2:1126-1129.

7 World Health Organization. National Strategies
for Overcoming Micronutrient Malnutrition -
Report to the Forty-Fifth World Health Assembly.
16 April 1992. Geneva: WHO, WHA45/17.

World Health Organization. Prevention and

. Control of lodine Deficiency Disorders: Recent
Progress. Report of the Director General, Forty
Third World Health Assembly, A43.4. pp. 11-18.
Geneva: World Health Organization, 1990.

risk of IDD, i.e. living in iodine deficient areas
where the goitre rate in the general population was
over 10%. It was also estimated that over 200 million
people worldwide had goitre. These estimates are
updated in this document.

In addition to goitre, ‘which is the most obvious
manifestation of IDD, iodine deficiency in pregnant
women may cause irreversible brain damage in the
developing fetus. Infants and young children exposed
to iodine deficiency may also suffer from brain
damage, psychomotor retardation and intellectual
impairment. Thus, IDD include a broad spectrum of
conditions that vary in severity. '

The more severe consequences of ID include
cretinism, mental retardation, deaf-mutism, squint,
spastic diplegia (spastic paralysis of the lower limbs),
coordination abnormalities, impaired learning
capacity, and dwarfism. lodine deficiency also affects

* reproductive function, leading to increased rates of

abortion, stillbirths, congenital anomalies, low birth
weights, and infant and young child mortality. The
1990 WHO Report also estimated that some 26
million people suffered from brain damage

associated with IDD, which included 6 million
cretins.

In light of the large number of individuals affected,
there has been a remarkable world awakening over the
last 10 years to both the magnitude of the problem and
the potential to eliminate IDD.  Almost all nations
of the world have now endorsed and supported the goal
of elimination of IDD from the world by the year
2000. Likewise, the international community has
expressed its determination to support governments in
their efforts to eliminate IDD, in the same way as
support was given for the elimination of smallpox
and for the Expanded Programme for Immunization

(EPI).

Prevention, control and eventual elimination of IDD
at the country level requires a long term, sustainable
action. For virtually all countries this requires the
establishment of an iodized salt programme in which
all salt for human and animal consumption is
fortified with iodine. Such a comprehensive,
sustainable effort requires the input of several sectors,
including health, transport, education and industry,
and many countries have formed coordinating groups
to oversee the implementation and monitoring of such

‘activities.
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lodized salt being packaged for distribution in Bolivia
Photo: Eileen O’Connor

In other countries, particularly where IDD are severe
and cretinism occurs, IDD control activities include
the administration of iodized oil, orally or by
injection, as a short-term intervention while efforts
are also taken to establish iodized salt programmes.
Iodized oil supplementation is only appropriate
where IDD is severe and it is not immediately
possible to iodize salt.

lodized oil being administered orally to young child
Photo: John Dunn

It has been demonstrated that if IDD control
programmes are to be sustained and successful, they
must be continually monitored. Only in this way can
a country ensure that salt is adequately iodized and is

reaching the entire population. Other key components
of national IDD control programmes are education,
social marketing, training and legislation.

While this document provides an up-to-date estimate
of IDD worldwide, it is also critical to assess the
current status and progress of national IDD control
programme development.  This document is
envisioned as the first of several steps to integrate data
on the magnitude of IDD with information
concerning the status of IDD control efforts.

MDIS

The data presented in this document have been
catalogued in the WHO Micronutrient Deficiency
Information System (MDIS). The MDIS was
established in 1991 by the Nutrition Unit of the
World Health Organization with the primary goals
of providing updated estimates on the magnitude and
distribution of micronutrient malnutrition, as well
as to assess the status of national micronutrient control
programmes.

The data in the MDIS are extracted from both
published and unpublished references and make
accessible more prevalence information than has ever
been previously assembled.

In the MDIS, data are available down to the lowest
administrative level for which information has been
presented in publications, and in some cases those data
have been further processed by additional analysis. In
addition to disaggregation by administrative areas, the
MDIS maintains data categorized by individual
characteristics including age, sex, ethnicity,
topography, etc. in order to identify high-risk
population groups.

While this document presents data on goitre
prevalence, the MDIS has also compiled data on the
prevalence of IDD using ultrasonography and several
biochemical parameters including thyroid hormones,
TSH, and urinary iodine.

It should be noted that the information in this
document represents only a subset of all information

catalogued by the MDIS.

The MDIS further aims to promote the
standardization of methodologies employed in the
assessment of micronutrient deficiencies and provide
support to countries in the implementation and
monitoring of micronutrient deficiency control
programme activities.
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I.C. PRESENT STATUS OF IODINE DEFICIENCY DISORDERS

This document provides estimates of the magnitude of
IDD based on all available goitre prevalence data for
countries throughout the world.

There are a number of differences between the figures
estimated in this document and previous global IDD
estimates.  Apart from increasingly better IDD
surveillance in many countries, several other factors
help to explain why the present figures differ
somewhat from those in the past.

First, the population data used in this document are
updated projections for 1992 taken from the United
Nations. These figures represent the expected growth
in the population since previous IDD estimates were
made.

Second, previous estimates of populations at-risk of
IDD have been generated on the basis of whether or
not a population group lived in a geographic area
where the Total Goitre Rate (TGR) was greater than
10%. In this document, new criteria for classifying
populations-at-risk, i.e. TGR >5% (in
schoolchildren) have been applied. Due to this
lowered cut-off criteria, estimates of at-risk
populations are higher than earlier projections.

Third, this document presents prevalence data for
many countries where no information was available
for previous global projections, and has documented
the magnitude of IDD in certain areas where the
actual prevalence of IDD had not previously been
known. This is especially true for many countries in
Eastern Europe, including the independent and
emerging states of the former Soviet Union.

In the 1992 Report to the World Health Assembly, it
was projected that just over 1,000 million persons
lived in areas considered to be at-risk of iodine
deficiency based on the previous classification, while
the updated projections now estimate that over 1,570
million persons are living in areas where they are at-
risk of iodine deficiency.

Tables 2A and 2B summarize these revised estimates
of populations living in areas at-risk of IDD, and

those affected by goitre, for the WHO and UNICEF

Regions respectively.

From Table 2A, it is noted that globally the
prevalence of goitre is estimated at 12%. The highest
regional prevalence is in the Eastern Mediterranean
Region (22.9%), while over 42% of the population is
considered to be at-risk of iodine deficiency in that

Region. In absolute terms, Southeast Asia (which
includes India, Bangladesh and Indonesia) and the
Western Pacific (which includes China) together
account for more than 50% of the world's total

po_pulation at-risk of IDD.

It should be pointed out that in the UNICEF
classification of countries presented in Table 2B, the
developed and industrialized nations have

considerably lower proportions of the populations
which are at-risk of and affected by IDD.

The countries Jocated in this group include the newly
independent and emerging states of the former Soviet
Union where IDD are still a severe public health
problem in many areas. There is still a non-
negligible IDD problem in most countries in Europe
(even ‘Western Europe, including 10 million people
at-risk in Germany), necessitating continuing control
measures and vigilance.

There are some increases in the numbers of persons at-
risk and those affected by goitre in each of the WHO
regions when compared with data presented to the
World Health Assembly in 1992. The largest
increases in populations-at-risk noted are in the
American, Eastern Mediterranean, European and
Southeast Asian Regions. The number of subjects
affected by goitre is now estimated to be 655 million,
and at least 110 countries are known to have an IDD
problem.

These revised data are further illustrated in Figure 1

~ which presents graphically the distribution of the

total global IDD problem located in each of the six
WHO Regions, and in Figure 2 which displays the
average school-age TGR in each of the WHO

Regions.



Introduction & Background

TABLE 2

Total Number of People and Percent of Regional Population Living in Areas At-Risk of
Iodine Deficiency Disorders (TGR > 5%) and Affected by Goitre

2.A. WHO Regions

WHO Region * Population Population At-Risk Population Affected by Goitre
(millions) (millions) % of (millions) % of of

Region Region
Africa 550 181 32.8 86 15.6
Americas 727 168 23.1 63 8.7
Eastern Mediterranean 406 173 426 93 22.9
Europe 847 141 16.7 97 114.
Southeast Asia 1,355 486 35.9 176 13.0
Western Pacific 1,553 423 27.2 141 9.0
Total 5,438 1,572 28.9 655 12.0

2.B. UNICEEF Regions

UNICEF Region * Population Population At-Risk Population Affected by Goitre
(millions) (millions) % of (millions)
Region
Eastern and Southern Africa 261 0 343 51
Central and Western Africa 271 8 32.5 34
Middle East and North Africa 338 143 42.3 71
Fast Asia and the Pacific 1,724 557 32.3 212
South Asia 1,183 410 34.7 149
Americas and the Caribbean 444 168 37.8 @3
Developed /Industrialized 1,217 116 95 76
Total 5,438 1,572 28.9 655

* For list of countries in each WHO & UNICEF Region, please see tables in Section IL.C.

Figure 1 Figure 2
Total Number of People At-Risk of IDD and Affected by Goitre Average Total Goitre Rate in School-age Children
By WHO Region By WHO Region
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I.D. MEASURING THE PREVALENCE & DISTRIBUTION

OF IDD

1. EPIDEMIOLOGY OF IDD

An understanding of the epidemiology of IDD is
essential both for the design and interpretation of
IDD prevalence surveys, as well as for the development
of appropriate intervention strategies. In some
situations, where resources for IDD control are
limited, it is important to identify populations at
highest risk so that activities may be targeted to
produce the greatest possible impact.

While most goitre is attributable to a lack of iodine
in the diet, other factors also contribute to iodine
deficiency and lead to distinct epidemiological
patterns of IDD in different populations.

A. Host Factors

Age

Where iodine deficiency is endemic, it may affect the
entire population with different age groups
manifesting different physiological and pathological
consequences. lodine deficiency in the fetus, due to
an inadequate iodine status of the mother, is associated
with a greater incidence of stillbirths, spontaneous
abortions, congenital abnormalities, and may lead to
cretinism.

As a significant degree of neurological development
occurs within weeks of conception, and especially
during the first month of fetal growth, it is
imperative that women have adequate iodine stores
during the first trimester of pregnancy. Therefore, it
is critical to target IDD control efforts to all women
of reproductive age, not only to women who are
pregnant.

Neonatal hypothyroidism due to jodine deficiency
may cause impaired physical and mental development,
and has been recorded in areas where IDD are
endemic. A correlation has been observed between the
incidence of neonatal hypothyroidism and general
population median urinary iodine levels.

Iodine deficiency in children is. characteristically
associated with goitre, the prevalence of which
increases with age.? School-age children are an

9 Hetzel, B. lodine Deficiency: An International
Health Problem. in: Present Knowledge in
Nutrition - Sixth Edition. (edited by Myrtle L.

especially useful population group for the assessment
of IDD, both because of their physiological
vulnerability and their accessibility through schools.
Furthermore, the measurement of goitre in school-age
children is important for public health
considerations as this group effectively reflects the
current status of IDD in the general population, as
well as the extent to which IDD control measures have
had an impact. It is for this reason that the Total
Goitre Rate measured in school-age children is the
recommended clinical indicator for IDD
surveillance and for tracking progress towards the
elimination of IDD.

lodine requirements for children increase with age.
The minimum mean iodine intakes sufficient to meet
normative requirements for different age group
populations are shown in Table 3.

TABLE 3

RECOMMENDED DAILY INTAKE OF IODINE 10

AGE INTAKE (ug/day)
0-6 months 40 ug
6-12 months 50 ug
1-10 years 70-120 ug
11 years-Adulthood 120-150 pg
Pregnancy 175 pg
Lactation 200 pg

To fulfill the added needs of the developing fetus, the
recommended minimum daily iodine intake for
pregnant and lactating women increases. The
increased biological needs for iodine in pregnant
women also implies a greater risk of becoming
iodine deficient and developing goitre.

Brown). p. 309. Washington, DC: International Life
Sciences Institute, 1990.
10 World Health Organization. Trace Elements in
Human Nutrition. Geneva: World Health
Organization. In press.



