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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






MDIS

(GLOBAL PREVALENCE OF IODINE DEFICIENCY DISORDERS

SECTION 1

INTRODUCTION & BACKGROUND
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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.




Section 1.

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.
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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
500= G'
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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.
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Infants are particularly vulnerable to IDD when mothers
have inadequate iodine stores and intake during

pregnancy and lactation
Photo: John Dunn

Similar to the pattern seen with children, the most
common manifestation of iodine deficiency in adults
is goitre. However, classical clinical hypothyroidism
is characteristically absent from most adults suffering
from endemic goitre, while sub-clinical
hypothyroidism (with reduced T4 levels,
accompanied by normal T3 levels) is common. Adults
do not reliably reflect the present iodine status in a
population due to the following reasons:

(i)  preformed nodules or goitres may have
occured in childhood or early adolescence,

(ii) adults are not suitable for follow-up
studies after iodine supplementation, since
many adult goitres will only partially
decrease in size,

(ii1) after long-standing iodine deficiency,
serum TSH levels fall or become
suppressed due to functional autonomy, i.e.
latent or overt thyrotoxicosis. Following
iodine supplementation TSH normalizes
in only a fraction of the adult population.

Sex

In reviewing the prevalence data on goitre throughout
the world, females from adolescence onwards
generally have a higher prevalence of goitre than
males, perhaps due to differences in the metabolism of
iodine during adolescent growth.

B. Environmental Factors

Most of the world's natural supply of iodine exists in
the ocean as iodide. Soil and inland bodies of water
may become deficient of iodine due to the leaching
effects of glaciation, snow, high rainfall, and floods.
Todine deficient environments commonly exist in
mountainous areas, the most severely deficient regions
historically being found in the Himalayas, Andes,
European Alps, and the mountains of China. Iodine
deficiency is also likely to occur in elevated regions
that are subject to high rainfall.

Populations living in high elevation areas are at increased
risk of IDD

Photo: Jonathan Gorstein

Iodine deficiency has also been observed in areas with
frequent flooding and in large river deltas such as
those of the Ganges, Yellow River, and Rhine.

Crops grown in iodine depleted soils will be low in
iodine. As a result, human and animal populations
which are dependent on foods grown in such
conditions become iodine deficient. However,
populations living in such areas may not necessarily
suffer from IDD as long as they consume foods with
sufficient iodine or foods which have been fortified
with iodine. Only sea foods (fish, shellfish and
seaweeds) are naturally rich in iodine; as are
occasionally some inland salt deposits.

Goitrogens

In addition to inadequate amounts of iodine in the
environment and soil, the consumption of goitrogenic
substances further reduces thyroid hormone
production through a variety of mechanisms. 11

I Ermans et al (eds). The Role of Cassava in the
Aetiology of Endemic Goitre and Cretinism.,
International Development Research Centre, Canada.
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Some staple foods in less developed countries,
particularly cassava, contain goitrogens which
exacerbate the iodine deficiency problem. Kale,
cabbage and some other foods such as millet also may
have goitrogenic effects. It is important to consider
the possible role that these goitrogenic foods may play
in the ctiology of endemic goitre when
implementing iodized salt programmes. It may be
necessary to discourage the consumption of
goitrogenic foods or increase the level of salt
iodization.

C. Ecology of IDD Endemicity

Because' low levels of environmental iodine and
associated dietary intakes of iodine exist in specific
geo-ecologic areas or zones, IDD are generally
localized in those zones. Within countries, the levels
of IDD often vary significantly from area to area and
therefore a single national estimate many times does
not reflect sub-national variability in the prevalence

of IDD.

While efforts are made to estimate average goitre
prevalences in this document, notes are included with
tables in Section II to highlight the distribution of
goitre within each country and to identify areas where
the prevalence of goitre is highest. Even within broad
zones of IDD endemicity, the prevalence of IDD is
often patchy, with contrasting high or low goitre rates
in adjacent localities.

2. IDD INDICATORS

Equipped with an understanding of the factors which
influence the distribution of IDD, the selection of
indicators for use in the assessment of IDD in a
population should include consideration of: a) social
acceptance of the assessment technique, b) technical
feasibility, c) costs, and d) performance.

A. Clinical Indicators

The two basic techniques in the measurement of
goitre are i) inspection and palpation, and ii)
ultrasonography.

Considerable difficulties have been associated with
the standardized measurement of goitre by inspection
and palpation: The classification process is prone to
observer variation, especially with small goitres
which are more difficult to detect and discriminate.

In order to address this issue and to facilitate field
work, a recent WHO/UNICEF/ICCIDD
Consultation on IDD Indicators recommended a
simplification of the classical goitre grading system.
While in the past, five grades of goitre were
recognized, it is now proposed to-.combine these into
three grades. .The previous grades 1A and 1B being
combined into a single grade (Grade 1), and the
previous grades 2 and 3 combined into a single grade
(Grade 2).12 The sum of these two grades is taken as
the Total Goitre Rate (TGR). - Table 4 illustrates the
simplified goitre classification.

TABLE 4
SIMPLIFIED CLASSIFICATION OF GOITRE

In past studies, some misclassification of IDD using
goitre rates has been associated with the existence of
fixed and nodular goitre among adults which are not
responsive to an improvement in iodine nutriture, and
consequently may not reflect current iodine status.

Unitil recently, goitre has been the most widely used
indicator of IDD, and consequently has been used in
the present document.

While the use of ultrasonography has been restricted
by the need for skilled technicians and expensive
equipment, the recent development of portable
ultrasound equipment has enhanced the possible role
of ultrasound in routine screening and monitoring.
Details on criteria used in ultrasonography are
provided in the Report of the
WHO/UNICEF/ICCIDD Consultation.

B. Biochemical Indicators

Before an individual develops goitre in response to
iodine deficiency, other important physiological
changes occur. These changes can be detected through

12 \WHO/UNICEF/ICCIDD (1992). - see ref. 5
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the use of biochemical indicators, including thyroid
hormones, TSH, and urinary iodine levels.
Furthermore, the complete elimination of IDD may
be confirmed only through the use of these more
sensitive biochemical parameters.

In order to perform biochemical analyses for IDD,
laboratory facilities and trained personnel are
necessary. The use of biochemical indicators is
becoming more common in IDD prevalence studies,
and it has been recommended that at least one
biochemical indicator be used in tracking progress
towards achieving IDD elimination.!3

As biochemical data on the status of IDD become
available from a wider range of countries, it is
planned that updates of this document will include
such information.

3. TRACKING PROGRESS TOWARDS
IDD ELIMINATION

The parameters recently recommended for use in
tracking national progress towards achieving the
World Summit for Children goal of virtual
elimination of IDD are displayed in Table 5.

13 1bid.

TABLE 5

Indicators for Tracking Progress Towards the
Virtual Elimination of lodine Deficiency Disorders

INDICATOR GOAL
IDD CONTROL PROGRAMMES
Salt iodine
% of population in iodine deficient areas | 95%

consuming adequately jodized salt
STATUS OF IODINE DEFICIENCY

Thyroid size in school-age children
(preferably 8-10 yrs, or 6-11 yrs)

Proportion of school-age children with

any grade of goitre by palpation (TGR)

Proportion of school-age children whose
thyroid volume (measured by

ultrasonography) > 97th centile
Biochemical

TSH - Percent newborns (cord blood or |
aged 3 days) having serum TSH levels > 5 | .
mlIU/L.

Urinary Iodine - Percent population
(school-aged children or general |.
population) with urinary iodine < 10

pg/dl




Section 1.

Introduction & Background

10

I.LE. ISSUES IN INTERPRETATION

Several issues in the analysis and presentation of IDD
prevalence data are important to ensure their proper
interpretation. Although publications are available
concerning the assessment of iodine deficiency, there
is considerable variation in the manner which IDD
prevalence surveys are conducted. These differences
have led to a lack of compatibility across studies that
employ different assessment methods or survey
different age groups.

1. SURVEY DESIGN

Depending upon the objectives for IDD surveillance,
distinct approaches have been used in the design of
surveys and the selection of samples to ensure the
greatest degree of representativeness. For most IDD
prevalence surveys, when data are collected at a single
point in time (i.e., a cross-sectional survey), it is
generally appropriate to use stratified sampling
techniques with sample sites being selected to provide
a representative impression of a population, by either
random, cluster or PPS (population proportional to
size) techniques.14 15 16

Practical and logistical considerations make it
appealing to minimize the number of sites sampled,
so for a national prevalence study, it may be possible to
combine provinces into strata on the basis of shared
characteristics, such as topography, rather than
examining each province in a country.

The MDIS has attempted to catalogue the sampling
methods used in surveys, including the design,
selection of sites, selection of individuals, and the
sample size. However, many documents which
summarize information from IDD prevalence surveys
do not provide complete information on the study
methodology.  The methodology used would
influence the interpretation of survey data in terms of
their representativeness and their statistical precision.

14 Kish, L. Survey Sampling. New York: John Wiley and
Sons, 1965.

15 Lwanga, S. and Lemeshow, S. Sample Size

Determination in Health Studies. Geneva: World

Health Organization, 1991.

16 World Health Organization. Epidemiological and
Statistical Methods of Rapid Health Assessments.
World Health Statistics Quarterly (1991) 44(3).

2. SUBJECT SELECTION

The MDIS has also included information on subject
characteristics: sex, age, and sub-national residence.
This information is particularly important for
generating estimates of the population at-risk, and to
compare prevalence estimates across studies.

There are important differences in the prevalence of
IDD in various age and sex groups, and direct
comparisons are difficult. It is imperative to detail
this information when presenting IDD prevalence
data.

3. DATA AGGREGATION

For purposes of global advocacy, there is a need to gain
an impression of the magnitude of IDD at the
national level. However, the aggregation of data to
derive a single national estimate limits the ability to
highlight the important differences in the IDD

prevalence distribution within countries.

It is well documented that IDD clusters within
certain regions of a country, and for this reason it is
critical to present information which may indicate
where the risk for IDD is greatest so that appropriate
intervention strategies may be directed towards those
populations.

In the sub-national tables presented in Section II, it is
clear that, even in those countries where IDD is no
longer a national public health problem, there
remain pockets of high IDD endemicity. This fact
underscores the need to maintain ongoing assessment
of the problem, and to ensure that control measures are
reaching all segments of the population.

4. LIMITATIONS

As it is clearly not possible to directly assess all of the
consequences of iodine deficiency from general
surveys, attempts have been made in the past to estimate
the magnitude of different manifestations of IDD in
populations through epidemiological models. One
such systematic approach was followed by Clugston et
al in 1987,'7 who developed a model of the

17" Clugston GA, Dulberg EM, Panday CS, Tilden RL.
Todine Deficiency Disorders in South East Asia. in:
The Prevention and Control of Iodine Deficiency
Disorders (Eds: BS Hetzel, JT Dunn, JB Stanbury). .
London: Science Publishers B.V., 1987.
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functional relationships between TGR and major
IDDs for countries in the Southeast Region of WHO.

This model estimated the magnitude of each of the
major consequences of IDD, including :

¢ Endemic cretinism
# ID-attributed neonatal hypothyroidism
¢ ID-attributed incidence of reproductive loss:
- ID-attributed reduced total birth rate (i.e.
reduction in the number of full-term births
interpretable as reduced fertility and increased
miscarriage);
- increased stillbirth rates;
- increased neonatal death rate.
¢ Milder ID-attributed handicaps:
- among the non-cretinous population, ID-
attributed reduced mental performance,
- motor retardation and deficit

The validation of such a model on a global scale
would require an intensive examination of available
survey data relating goitre rates with the incidence of
the other developmental IDDs, and in some cases
would require the collection of supplementary
information. Still, if such data could be gathered,
when coupled with information on population size
and general knowledge of IDD control activities, it
would be possible to derive relatively precise global
estimates for all the major consequences of IDD.

While such models are quite attractive and provide an
impression of the issues which need to be considered
in the generation of estimates of populations affected
by IDDs, they are not readily accessible given the data
requirements.

The data presented in this document are essentially
goitre prevalence rates based on an extensive literature
review and reports available to WHO, UNICEF and
the ICCIDD. These estimates will be updated as
more data become available. It is recognized that
some reports may have been missed because they are not
published, nor available through WHO, UNICEF or
the ICCIDD.

Surveys from small areas may provide a biased
prevalence estimate, especially if they were performed
in areas known to have a high prevalence of goitre.

This document makes no claims on the accuracy of
goitre grading performed in the different surveys, the
comparability of the grading across surveys, nor the
methods employed in the surveys. For more details of
the characteristics of individual surveys, the reader is
directed to original documents as specified in Section
IV (References). Surveys which were not population-
based or school-based were not included.
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The data presented\m the oll
- goitre prevalence

ocument, it is advisable to read the more detailed dtéscr
rate these estimates at the end of this section

II.LA. SUMMARY IDD PREVALENCE DATA

The following summary tables present estimates of
the current magnitude of IDD based on goitre
prevalences for each country in the world. These data
are accompanied by information on year of most
recent goitre survey, population size, population
affected by IDD, population at-risk for IDD, and
derailed notes regarding the status of IDD in each
country. These fields are described below, with a
more detailed discussion of the derivation of the
estimates following the tables.

Year

The year listed in the first column indicates the
period during which the most recent goitre prevalence
data were available for a country. In principle this
corresponds to the year(s) during which nationally-
representative prevalence surveys were undertaken, but
in some cases refer to the period when data from
several provinces or districts were gathered. For
countries where only small-scale local surveys are
available or where representative prevalence data are
not available, this column is left blank.

Population

The population data used in this document are mid-
year population figures (in thousands) for 1992 from
the United Nations Department of Economic and
Social Development.18 While figures are available
for almost all countries listed in the tables, at the time
of publication it was not possible to obtain
population figures for some of the newly independent
or emerging states of Eastern Europe or the former

18 Unpited Nations Department of Economics and Social

Development Population Division. World
Population - 1992. United Nations Publication
(ST/ESA/SER.A/132) New York: United Nations,
1992

Yugoslavia. The population figures refer to the
general population which includes persons of all ages.
Population data for those countries where it was not
possible to estimate a national goitre prevalence rate
are not included in regional summaries.

Total Goitre Rate (TGR)

This column presents the estimated Total Goitre Rate
{TGR) in the school-age population for each country.
School-age children have been selected for use in
tracking progress towards the goals of the World
Summit for Children as they most sensitively reflect
the current status of IDD in the general population.
While there is a very close association between the
school-age TGR and the general population TGR in
most cases, in some areas where there have been active
IDD control programmes, the school-age TGR may
be considerably lower than in the general population.
This issue is considered further in Section 1.D.1 and
Section I1.B.

This document employs three methods to derive
national goitre prevalence figures. Irrespective of the
method used, the derived goitre rate (TGR) is built
up, wherever possible, from local and regional goitre
prevalence data from within each country. Every
effort has been made to ensure that sub-national
variations in both population density and local goitre
rates are accounted for and weighted appropriately.
The TGR for each country is thus the best weighted
prevalence figure for school-age children that could
be obrained or derived from all information
available.
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1 Weighted average from population surveys of school-

age children.

In many countries where large-scale nationally
representative surveys of all school-aged children
(preferably 8-10 yrs, or 6-11 yrs) have been undertaken,
a population-weighted average goitre figure is
presented.  Where possible, these figures are
supplemented with information in the Notes column
pertaining to the distribution of IDD within
countries, and identification of areas considered to be
most endemic.

2 Calculated from general population prevalence

surveys

For some countries, goitre prevalence data have only
been collected from the general population. In order
to estimate the TGR in school-age children from
general population prevalence data, an algorithm was
developed from a regression model. A technical
description of the methodology followed is provided
in Section I1.B. All prevalence estimates derived from
general population TGR have been denoted with the
letter 'C’ in the tables.

3. Estimated from local surveys or where no data were

available

For many other countries, estimates were generated
when prevalence data were only available from small-
scale, local surveys. These estimates were based upon
assumptions detailed in Section IL.B. All prevalence
figures which have been estimated in this manner have
been denoted by an 'E' in the tables.

Population Affected

This column refers to the total number of persons
considered to be affected by goitre. The relationship
between the estimated population affected and the
estimated total goitre rate (TGR) is given by the
formula:

Number of persons affected = (Total Pop * TGR)

Methods and assumptions used in the calculation of
these figures are provided in Section II.B.

Population at-risk

The figures in this column correspond to the
population at-risk of iodine deficiency, although not
‘necessarily suffering or manifesting direct
consequences. Persons are considered to be at-risk of
IDD if they reside in a geographical region where the
TGR in school-age children is equal to or greater
than 5%.

Previous estimates of at-risk populations were based
on a TGR prevalence equal to or greater than 10%.
However, at a recent WHO/UNICEF/ICCIDD

consultation, it was agreed that a TGR of 5% or
greater in school-age children is associated with
functional impairment directly due to iodine
deficiency and therefore the 5% cut-off point has been

designated for classifying populations at-risk of
IDD.1?

While all people living in IDD endemic areas are not
necessarily suffering from ID to the same extent as
others, there is reasonable evidence that the entire
population living under such conditions are exposed
to some consequences of ID, including impaired
mental and intellectual development.20

For countries where national goitre prevalence surveys
have not been conducted, 2 model has been developed to
estimate populations at-risk of IDD. Details on the
derivation of the model and its implications are

described at the end of Section II.B.

19 WHO/UNICEF/ICCIDD (1992). - see ref. 5

20 Fierro-Benitez, R., Casar, R., Stanbury, J.B., et al. Long
Term Effects of Correction of Iodine Deficiency on
Psychomotor and Intellectual Development. in:
Towards . the Eradication of Endemic Goiter,
Cretinism and lodine Deficiency (eds: Dunn, J.T.,
Pretell, E.A., Daza, C.H. and Vitieri, F.E.). p. 182-199.
Washington, D.C.: World Health Organization, 1986.
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