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Dr H. Mahler 
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1211 Geneva 27 

Switzerland 

Dear Dr Mahler 

Thank you for your agreement to submit a proposal on the control of iodine deficiency 
disorder as an agenda item at the 39th World Health Assembly. 

Please find enclosed a background paper pertaining to Item 29 of the Provisional Agenda 
entitled: 

'Toward a global strategy for the prevention and control of iodine deficiency disorders'. 

I would be most grateful if it would be possible for you to arrange for its general 
distribution at the forthcoming session of the Assembly, as an official document. 

Yours sincerely 

(signed) Robert Cumming 

Robert Cumming 
International Health 
Principal Adviser and Secretary 
National Health and Medical Research 

Council of Australia 
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TOWARD A GLOBAL STRATEGY FOR THE PREVENTION AND CONTROL OF 
IODINE DEFICIENCY DISORDERS 

Submission by the Delegation of Australia 

1. Recent evidence indicates a wide spectrum of disorders resulting 
from severe iodine deficiency which puts at risk more than 
400 million people in Asia alone as well as millions in Africa and 
South America. These iodine deficiency disorders (IDD) include 
goitre at all ages; endemic cretinism characterized most commonly 
by mental deficiency, deaf mutism and spastic diplegia and lesser 
degrees of neurological defect related to fetal iodine deficiency; 
impaired mental function in children and adults with goitre 
associated with reduced levels of circulating thyroxine; increased 
stillbirths, perinatal and infant mortality. 

2. Adequate evidence is now available both from controlled trials and 
successful iodization programmes that these IDD can be successfully 
prevented by correction of the iodine deficiency. 

3. The social impact of IDD is very great. Prevention will result in 
improved quality of life, and productivity, and improved educability 
of children and adults who are suffering from IDD. 

4. Total prevention and control of IDD as a public health problem by 
reduction of goitre rates to below 10% is feasible within the next 
10 years. It will make a significant contribution to the health for 
all programme by the year 2000. 



А39 /INF.DOC. /1 
page 4 

Annex 

REPORT ON A GLOBAL STRATEGY FOR THE PREVENTION AND CONTROL OF 
IODINE DEFICIENCY DISORDERS (IDD) 

CONTENTS 

Page 

1. Introduction 4 

(The feasibility of total prevention and control of IDD as a public 

health problem) 

2. IDD - The nature of the problem 5 

3. Prevalence of IDD with particular reference to Asia 6 

4. Methods for iodine supplementation 7 

4.1 Iodized salt 7 

4.2 Iodized oil by injection 7 

4.3 Iodized oil by mouth 8 . 
д 

5. The Assessment of IDD 8 

6. The control of IDD - a model of a national IDD control programme 10 

7. Strategy for global eradication of IDD 12 

(Total prevention and control of IDD as a public health problem) 

7.1 Global considerations 12 

7.2 Regional considerations 13 

8. The International Council for the Control of Iodine Deficiency 

Disorders (ICCIDD) 13 

9. Conclusion 14 

Summary 15 

Appendix - References 17 

1. INTRODUCTION 

Total prevention and control of goitre and cretinism (now included in the more general 

term "iodine deficiency disorders (IDD) "1 has been raised at a number of international 

meetings over the past decade. These include the World Food Council which was followed by 

recommendations to the General Assembly of the United Nations in December, 1978, and the 

International Nutrition Congress (Rio de Janeiro, 1978). Subsequently, the Regional 

WHO /UNICEF Committee for South -East Asia (1981,1982), the Asia and Oceania Thyroid Congress 

(Tokyo, 1982), the Fourth Asian Congress of Nutrition (Bangkok, 1983) and the PAHO /WHO 

Meeting on Endemic Goiter, Cretinism and Iodine Deficiency (Lima, 1983) have all followed 

with similar recommendations.1,2 

The goal of eradication of IDD as a public health problem is a challenging one. The 

recent WHO triumph of the eradication of smallpox raises other possibilities. In the field 

of international nutrition, such an objective appears to be appropriate for both iodine 

deficiency and vitamin A deficiency. In both these problems, certain basic requirements for 

successful prevention have been satisfied. These are: 

(1) a significant problem of sufficient magnitude; 
(2) effective preventive measures for mass use; 

(3) an available delivery system; 
(4) practical measures for surveillance. 
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If these basic requirements are satisfied then the necessary resources need to be made 

available so that plans can be prepared, implemented and evaluated. This is a political 

process in which the goal of eradication of IDD as a public health problem has to compete 
with other health goals for budgetary support at international level. 

A detailed report3 on a global strategy for the eradication of IDD was submitted to 

the United Nations agencies by the Australian Government in March 1985. This current report 

is a shortened and updated version of that statement. 

So far the problem of iodine deficiency has been seen essentially as "goitre ". 'This is 

no longer an adequate reflection of present knowledge of the effects of iodine deficiency. 

These now include a spectrum of preventable effects on growth and development,' including 
particularly brain development in the fetus, neonate and child, which now justify a much 

higher priority for this goal than in the past. This can now be stated in political and 

social terms in terms of improved educability of schoolchildren and greater productivity and 
quality of life. 

Increasing momentum has been generated by the demonstrable initial success of major 
national iodization programmes in the big iodine -deficient populations of Indonesia4 aid • China.5 Earlier success in smaller countries, e.g. Guatemala and Papua New Guinea, had 
been achieved.6 These big programmes have used a combination of iodized salt and iodized 
oil injections. The suitability of both these methods for mass use has been established. 
The convenience and effectiveness of iodized oil in correcting severe iodine deficiency, as 

originally shown in Papua New Guinea, has made prevention a much more feasible goal because 
of its suitability for use in communities living in systems of subsistence agriculture who 

may or may not use salt in their diet. 

This report indicates the nature and global magnitude of the IDD problem, the 

availability of suitable technology for mass use for the many millions at risk of IDD, and a 

model for implementation of a national IDD control programme. Other recent developments, 

such as the establishment of the International Council for Control of Iodine Deficiency 
Disorders (ICCIDD), are also briefly reviewed. 

2. IDD - THE NATURE OF THE PROBLEM 

The term IDD was introduced in 1983 and has since become generally accepted. IDD 

include the wide spectrum of effects of iodine deficiency on growth and development:1 
goitre at all ages; endemic cretinism characterized most commonly by mental deficiency, deaf 
mutism and spastic diplegia and lesser degrees of neurological defect related to fetal iodine 
deficiency; impaired mental function in children and adults with goitre associated with 
reduced levels of circulating thyroxine; increased stillbirths, perinatal and infant 
mortality. 

Substantial evidence is now available that these conditions can be prevented by 

correction of iodine deficiency. These include endemic goitre and endemic cretinism. In the 

case of both conditions, the results of controlled trials have been supported by the results 

of iodization programmes. This applies to controlled trials both with iodized salt (Akron, 
Ohio, Guatemala,° Kangra Valley, India) and with iodized oil (Papua New Guinea). In 

addition, a controlled trial with iodized oil in Zaire10 has shown the reduction of 
perinatal mortality, infant mortality and improvement in birth weight. In a number of 
iodization programmes a reduction in stillbirths has also been reported.11 

Improvement in intellectual performance in schoolchildren has been shown in a controlled 
trial with iodized oil in Bolivia.12 Similar studies are in progress in China and 
Zimbabwe.13 

An important new dimension to IDD has been provided by recent experimental work with 

animal models.14 Severe iodine deficiency has been established prior to and during 
pregnancy and then the effects on fetal development, particularly fetal brain development, 
have been studied. The results indicate definite retardation of fetal brain development with 

reduced brain weight and DNA at the end of gestation in sheep and the marmoset monkey.15 
In China, retardation of brain development has also been shown in the rat both at the end of 

pregnancy and during the first 30 days after parturition.15,16 There was evidence of 
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varying degrees of fetal hypothyroidism in these animal models. This was most severe in 
sheep, which lacked wool growth and showed retarded skeletal development. In all cases, 
severe reductions in both maternal and fetal thyroxine levels were achieved.14'15 

These findings establish the necessity of iodine for normal development of the fetus. 

In further extended studies in sheep it has been shown that the effects of severe iodine 
deficiency can be reproduced by a combination of maternal and fetal thyroidectomy, i.e. the 

fetus is subjected to low levels of maternal T4 consequent on maternal thyroidectomy some 
six weeks prior to pregnancy and a fetal thyroidectomy at 98 days gestation (150 days being 
the full term for sheep). 1' These findings strongly suggest that the effects of iodine 
deficiency on fetal development result from reduced maternal and fetal thyroid function. 
This is supported by recent evidence of the transfer of maternal thyroxine across the 
placenta early in pregnancy in the rat.18,19 

A further important finding from recent experimental work is the demonstration in the 

iodine -deficient rat of the dependence of brain Тз levels on serum Т4 and not serum Тз 
and the restoration of normal brain Тз by restoration of normal serum T4 by correction of 
the iodine deficiency.20 

This work indicates that a low brain Тз will accompany a low brain T4 in the 
goitrous subject. This low level will account for the impaired intellectual function and its 

improvement with iodization as a result of restoration to normal. Low levels of circulating 
thyroxine are often seen in goitrous subjects and the bigger the goitre, the lower are the 
levels. They are restored to normal by iodized salt and iodized oí1.21 

The social benefits of iodization have been well described by the observations of 

Professor Li and his group in the north -east Chinese village of Jixian, near Jamusi, in 
Heilongjiang Province.22 

In 1978 there were 1313 people with a goitre rate of 65 %, with 11.4% cretins. The 

cretins included many severe cases which caused the village to be known locally as "the 
village of idiots ". The economic development of the village was retarded - for example no 

truck -driver or teacher was available. Girls from other villages did not want to marry and 
live in the village. The intelligence of the student population was known to be low - 
children aged 10 had a mental development equivalent to those aged 7. 

Iodized salt was introduced in 1978, after which the goitre rate by 1982 had dropped 

to 4 %. No cretins had been born since 1978. The attitude of the people had changed 
greatly - they were much more positive in their approach to life in contrast to their 

attitude before iodization. The average income had increased from 43 yuan per head in 1981 
to 223 yuan in 1982 and 414 yuan in 1984 which was higher than the average per capita income 
in the district. In 1983 cereals were exported for the first time. Before iodization, no 
family had a radio, but now 55 families have a television set. Now 44 girls have come from 
other villages to marry boys in Jixian. Seven men had joined the People's Liberation Army 
whereas they had been rejected before due to goitre. These effects are mainly due to the 

correction of hypothyroidism by iodized salt. 

This review indicates a great variety of effects of iodine deficiency - much more 

extensive than goitre even though this familiar feature is the obvious one. The designation 
of the effects of iodine deficiency by the term "goitre" is clearly no longer an adequate 

reflection of current knowledge. The term "iodine deficiency disorders (IDD)" denotes the 
range of disorders described in this section all of which can be prevented by correction of 
iodine deficiency.1 

IDD exists as a public health problem if the goitre rate in schoolchildren exceeds 
10 %.1,2 The objective for control of IDD as a public health problem is therefore reduction 
of goitre rate below 10%. 

3. PREVALENCE OF IDD WITH PARTICULAR REFERENCE TO ASIA 

In the 1960 WHO monograph,23 Kelly and Snedden estimated a population of 200 million 
in the world to be suffering from goitre. More recent estimates greatly exceed this figure 
in spite of extensive iodization programmes. 
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In the South -East Asia Region eight countries - Bangladesh, Bhutan, Burma, India, 

Indonesia, Nepal, Sri Lanka and Thailand - all have significant IDD problems. Altogether in 

these eight countries, it has been estimated, in the light of extensive surveys, that 

277 million are at risk of IDD, some 102 million have goitre, perhaps 6 million are cretins, 

and another 36 million suffer from some degree of mental or motor impairment as a result of 

iodine deficiency.2 

In China, it has been estimated that some 300 million are living in iodine deficient 

regions and therefore exposed to the risk of IDD. Only one -third of this population has been 

adequately covered by control programmes.3,5 

Much fewer data are available from Africa, but the indications are that the IDD problem 

is widespread.3 In Latin America the problem persists in Bolivia, Peru, Ecuador, 

Venezuela, and in many other countries, in spite of attempts at control with iodized salt.3 

IDD persists in many European countries, including the German Democratic Republic, 

Federal Republic of Germany, Romania, Poland, Spain, Portugal and Italy.3 

4. METHODS FOR IODINE SUPPLEMENTATION 

4.1 Iodized salt 

Iodized salt has been the major method used since the 1920s when it was first used in 

Switzerland. Since then, successful programmes have been reported from a number of 
countries: Guatemala and Colombia, for example, in Central and South America, Finland in 

Europe, and China in Asia. 

The difficulties in the production of iodized salt, and maintenance of its quality for 

the millions that are iodine deficient, especially in Asia, are vividly demonstrated in 
India, where there has been a breakdown in supply. The difficulties have been discussed in a 

detailed report prepared by the Nutrition Foundation of India.26 

In Asia, the cost of iodized salt production and distribution at present is of the order 
of 3 to 5 US cents per person per year (UNICEF, 1984).27 This must be considered cheap in 
relation to the social benefits that have been described in the previous section. 

However there is still the problem of the salt actually reaching the iodine -deficient 
subject. There may be a problem with distribution or the preservation of the iodine 
content - the salt may be left uncovered or exposed to heat (in particular, it should be 
added after cooking to reduce the loss of iodine). 

Finally there is the difficulty of actual consumption of the salt. While the addition 
of iodine makes no difference to the taste of the salt, the introduction of a new variety of 
salt to an area where salt is already available and familiar and much appreciated as a 

condiment is likely to be resisted. In China, the strong preference of the people in the 

autonomous regions of Inner Mongolia and Xinjiang for desert salt of very low iodine content 
led to a mass iodized oil injection programme in order to prevent cretinism.5 

4.2 Iodized oil by injection 

The value of iodized oil injection in the prevention of endemic goitre and endemic 
cretinism was first established in New Guinea with controlled trials involving the use of 
saline injection as a control. These trials established the value of the oil in the 
prevention of goitre28 and in the prevention of cretinism.29 Experience in South 
AmericaЗO has confirmed the value of the measure. The quantitative correction of severe 
iodine deficiency by a single intramuscular injection (2 -4 ml) has been demonstrated.21 

The injection of iodized oil can be given through local health services, where they 

exist, or by special teams. In New Guinea31 the injection was administered to a population 
in excess of 100 000 by public health teams, along with the injection of triple antigen. 

Iodized oil is singularly appropriate for the isolated village community so 

characteristic of mountainous endemic goitre areas. The striking regression of goitre 
following iodized oil injection ensures general acceptance of the measure. 
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In a suitable area the oil should be administered to all females up to the age of 

40 years and all males up to the age of 20 years. A repeat of the injection would be 
required in 3 to 5 years depending on the dose given and the age. In children the need is 

greater than in adults and the recommended dose should be repeated in 3 years if severe 
iodine deficiency persists.32 

Iodized walnut oil and iodized soya bean oil are new preparations developed in China 
since 1980. They are cheaper than the Western products which means they could have wider 
application. Preliminary reports on the use of these preparations are availaЫe. 

It is now clear that iodized oil is suitable for use in a mass programme. In 

Indonesia35 some 1 036 828 injections were given between 1974 and 1978, together with the 
massive distribution of iodized salt. A further 4.9 million have been given by specially 
trained paramedical personnel in the period 1979 -1983. In China in Xinjiang, 
707 000 injections were given by barefoot doctors between 1978 and 1981 - and a further 
300 000 to 400 000 were being given in 1982. There are considered to be advantages to the 

use of injections because of the association of injections with the recent successful 
smallpox eradication campaign. 

The disadvantages to the use of injections are the immediate discomfort produced and the 
infrequent development of abscesses at the site of injection. Sensitivity phenomena have not 
been reported. These side -effects are not serious. 

However, the major problem of injections is their cost, although this has been reduced 
with mass packaging to a similar order of magnitude to the costs of iodized salt, especially 
if the population to be injected is restricted to women of reproductive age and children, and 
the primary health care team is available. 

4.3 Iodized oil by mouth 

There is evidence available of the effectiveness of a single oral administration of 

iodized oil for 1 -2 years in South America,36 and more recently in Burma.37 

More recent unpublished studies in India and China reveal that oral iodized oil lasts 

only half as long as a similar dose given by injection. 

Oral administration of iodized oil to children could be carried out through the baby 

health centres and schools - periods of 18 months could be covered at present (2 ml dose). 
This may well be increased as a result of further research investigation. Cheaper production 

of iodized oil is readily achievable39 and should be provided in India and other countries 
with large populations at risk. 

The use of other methods of iodization such as iodized bread and iodized water has been 

reviewed elsewhere.1,3'7 These methods may be indicated in special situations. But the 

major alternatives for mass use are iodized salt and iodized oil. 

The main hazard of iodization is transient thyrotoxicosis seen mainly over the age of 

40. It is caused by autonomous thyroid function resulting from long -standing iodine 

deficiency. It can be minimized by withholding iodization from those over the age of 

40.1,32 

5. THE ASSESSMENT OF IDD 

The assessment of iodine nutritional status is important in relation to public health 
programmes in which iodine supplementation is carried out. The problem is therefore one of 

assessment of a population or group living in an area or region that is suspected of being 
iodine deficient. 

The data required include: 

(1) the total population including the number of children under 15 years of age where 

the effects of iodine deficiency are so important; 
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(2) the goitre rate including the rate of palpable or visible goitre classified 
according to accepted criteria; 

(3) the rates of cretinism and cretinoids in the population; 

(4) the urine iodine excretion; 

(5) the level of iodine in the drinking -water; 

(6) the determination of the level of serum thyroxine (T4) in various age -groups. 
Particular attention is now focused on the levels in the neonate because of the 

importance of the level of T4 for early brain development. 

1. Basic population data are usually available and make a reference point of obvious 
importance in developing an iodization programme if it is to be comprehensive. There are 
difficulties in reaching the whole iodine- deficient population, especially due to the 

remoteness of many of these communities. Observations of schoolchildren have obvious 
advantages of access and convenience and have been extensively reported. 

2. A classification of goitre severity has been adopted.41 There are still minor 
differences in technique between different observers. In general visible goitre is more 
readily verified than palpable goitre. However, the extensive assessment of goitre rate, 
while desirable, is not essential. It is time consuming and costly and limited samples of 

the population sufficient to verify its presence may be adequate. 

3. The rates of cretinism and cretinoids may be difficult to determine. Observations of 
schoolchildren will not detect those most severely affected who are likely not to be 
attending school. Studies of IQ provide additional important evidence justifying programmes. 

4. The determination of urine iodine excretion. This can be carried out appropriately on 
24 -hour samples. However the difficulties of such collections may be insurmountable. For 
this reason, determinations are carried out on casual samples from a group of approximately 
30 subjects.42 The iodine levels are expressed in micrograms per gram creatinine excretion 
and the range plotted out as a histogram. This provides a reference point for the level of 
iodine excretion which is also a good index of the level of iodine nutrition. The 

availability of modern automated equipment (autoanalyser) is making the analysis of large 
numbers of samples quite feasible. Methods have been recently improved so that reliable 
results can be obtained.43,44 

ïhere are three grades of severity of IDD in a population based on the urinary iodine 
excretion.45 These are as follows: 

(1) mild IDD - with goitre prevalence in range 5 -20% (schoolchildren) and with median urine 
iodine levels in excess of 50 јzg /g creatinine. Mild IDD can be controlled with iodized 
salt at a concentration of 10 -25 mg /kg. It may disappear with economic development. 

(2) moderate IDD - with goitre prevalence up to 30 %, some hypothyroidism with median urine 
iodine levels in the range 25 -50 )g /g creatinine. Moderate IDD can be controlled with 
iodized salt (25 -40 mg /kg) if it can be effectively produced and distributed. 
Otherwide, iodized oil either orally or by injection should be used through the primary 
health care system. 

(3) severe IDD - indicated by a high prevalence of goitre (30% or more), endemic cretinism 
(prevalence 1 -10 %), median urine iodine below 25 »g /g creatine. Severe IDD requires 
iodized oil either orally or by injection for complete prevention of central nervous 
system (CNS) defects. 

5. The level of iodine in drinking -water indicates the level of iodine in the soil which 
determines the level of iodine in the crops and animals in the area. Iodine levels in 
iodine -deficient areas are usually below 2 ug /l. 
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6. The determination of the level of serum thyroxine (T4) provides an indirect measure of 
iodine nutritional status. The availability of radioimmunoassay methods with automated 
equipment has greatly assisted this approach. Particular attention should be given to levels 
of T4 in the neonate - levels below 4 зg /d1 have to be regarded as prejudicial to brain 
development.46 

In the developed countries of the world, where iodine deficiency in humans normally does 

not exist, all babies born are screened to ensure they have adequate thyroid hormone levels. 
These screening programmes use blood from heel -pricks of neonates, spotted onto filter -paper 

which is dried and sent to a regional laboratory. Blood levels of either T4 or TSH or both 
are measured by immunoassay techniques. The detection rate of neonatal hypothyroidism 
requiring treatment is about 1 per 3500 infants screened. This rate varies little among 
developed countries.46 

Neonatal hypothyroid screening has been initiated in several less developed 
iodine -deficient regions. Observations in India47 and in Zaire48 have reported severe 
biochemical hypothyroidism (Т4 concentrations less than 2 jig /d1) occurred in 4% and 10% of 

neonates respectively. It is evident from this and from other reports that within an 
iodine- deficient population, serum T4 levels are lowest at birth and lower in children than 
in the adult population. In addition goitrogens such as cassava seem to be much more potent 
at reducing serum T4 levels in neonates and children than in adults.49 This may be a 
critical factor since Т4 levels are lowest at the most crucial time of development, 

especially brain development. There is a strong case then to extend neonatal hypothyroid 
screening beyond the developed countries to regions where it is considered that iodine 
deficiency may be a problem. 

To summarize, the most critical evidence is that available from measurement of urine 
iodine and from the measurement of T4 in the neonate. The results of these two 
determinations indicate the severity of the problem. They can also be used to assess the 
effectiveness of remedial measures. A goitre rate in excess of 10% in schoolchildren 
indicates that IDD is a public health problem. 

6. THE CONTROL OF IDD - A MODEL OF A NATIONAL PROGRAMME 

A social process cyclical model has been previously su gested6 and has now been 
updated following experience in the South -East Asia Region. 0O The model includes a series 

of six steps: 

(1) assess situation; 

(2) disseminate the findings; 

(3) develop or update plan of action; 

(4) achieve political will and support; 

(5) implementation; 

(6) monitoring and evaluation. 

Then the process begins a further cycle with new data and the dissemination of the results of 

the programme and the development of a modified new programme to correct the deficiencies of 
the previous effort. 

It has to be emphasized that prevention and eradication of IDD requires continued 

vigilance by regular feedback of epidemiological data including particularly estimates of 
iodine content of salt, iodine content of urine of iodine- deficient subjects (especially 

schoolchildren who are readily available through school attendance) and levels of Т4 in 

neonates. 

(1) Assess situation. As already discussed the relevant data are substantial aid a 
comprehensive collection may not be feasible. Multiple regional measurements are usually 
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necessary. Special emphasis should be placed on the estimation of total populations living 

in an iodine -deficient area and the determination of urine iodine and levels of serum T4 in 

neonates. Comprehensive and time -consuming goitre surveys are no longer essential. 

Laboratories providing suitable equipment for determination of urine and water iodine (and 

salt iodine) are essential. The determination of Т4 can now be conveniently carried out by 

radioimmunoassay (RIA) from spots of blood on filter -paper - these samples can be sent by 

post to central laboratories for processing. Automated equipment permits large numbers of 

samples to be processed at very moderate cost.7,46 

(2) Disseminate the findings of the situation analysis to administrators, politicians, 

health professionals and the community. There is a need to state the significance of the 
findings in operational terms with reference to the concept of IDD and prevention by 

iodization programmes. These include improved educability in schoolchildren, increased work 
productivity in adults and better quality of life, as well as total prevention of cretinism 
and other effects of neurological damage in the fetus. 

These recent findings regarding the impact of iodine deficiency on human growth and 
development are not well known among health professionals. This indicates the need for much 
more education. Particular areas include nutrition, family planning and mental health. 

This dissemination process also includes increasing awareness in the community which 
provides the essential "ground swell" for a successful preventive programme. 

There have been few attempts to inform iodine -deficient populations regarding the 

effects of iodine deficiency on human growth and development. Here the concept of "IDD" 

rather than that of "goitre" should be helpful. This applies both to health professionals as 
well as the population as a whole - the level and means of education will differ, but the 

message is the same. Iodine deficiency causes a variety of effects - IDD - which are totally 
preventable. This is the message that requires broadcasting through all the means available 

including the media with the benefit of modern understanding of the communication 
process.51 Sporadic efforts to produce more widely acceptable booklets and pamphlets have 
been made (e.g., in Nepal) but much, much more could be done. 

(3) Develop or update a plan of action. This is primarily the responsibility of the 
ministry of health. However adequate consultation with other departments such as those of 
industry or commerce is essential in the case of an effective iodized salt programme. In 

Indonesia responsibility for the programme has now been given to the Ministers of three 
departments, Health, Welfare and Commerce. 

Iodized salt remains the major technology for most programmes, but its limitations have 
now become apparent. In areas of severe iodine deficiency in China, effective iodized salt 
production or distribution has not always been possible for the populations of mountainous 
areas affected by severe iodine deficiency. In these circumstances mass administration of 
iodized oil by injection or by mouth has been shown to be feasible. Such a measure has been 
carried out through the primary health care system in China. 

(4) Achieve political will and support. The resources required for major iodization 
programmes have to be provided by the decision of politicians. It is important that evidence 
of support by "ground swell" in the community be obvious in order to secure such support. In 
Indonesia political and community support was secured through operational data indicating the 
significant effects of severe iodine deficiency on brain function. The new concept of. IDD 
with emphasis on the effects of iodine deficiency on brain function should also help to 
communicate the nature and urgency of the problem. 

The need to state the nature of the disability caused by IDD in operational terms of 

loss of productivity, and quality of life, due primarily to the CNS manifestations is obvious. 

The concept of eradication of IDD with its attendant disabling effects in afflicted 
populations is likely to have political appeal if appropriately presented and supported by 
the detailed situational analysis. 



А39 /INF.DOC. /1 
page 12 

Annex 

A decision on allocation of resources from an already strained health budget clearly 
requires a clear presentation and perception of what can be offered by an iodization 
programme. 

(5) Implementation. The implementation of the iodization programme can follow once the 
necessary political support and allocation of resources has been made, according to the plan 
that has already been developed by the ministry of health in consultation with the other 
relevant departments. The major technologies are iodized salt and iodized oil, in view of 
their proven success in various regions with different ecological conditions. 

Implementation also involves discussion, planning and coordination by various sections, 

such as those concerned with nutrition, family planning and mental health. Training 

programmes are required for staff from these sections as well as for the personnel actually 
carrying out these programmes. 

(6) Monitoring and evaluation. This provides the basis for the assessment of success 
or failure in terms of correction of iodine deficiency. The most direct method is by 

determination of urine iodine as carried out in the initial situation analysis. This can in 
due course be supported by evidence of regression of goitre rates, and the prevention of 
cretinism. If laboratory services permit, determination of neonatal thyroxine in cord blood 
samples will provide an early indication of the correction of severe iodine deficiency. 

An evaluation of the programme in Central Java using both iodized salt and iodized oil 
injections has been recently reported.4 Determination of urine iodine excretion in 1981 
revealed a normal range compared to the low levels observed in 1972 prior to iodization. 
Disappearance of cretinism in children under the age of 7, i.e. born since 1974 when 

iodization was introduced was demonstrated in contrast to a 7% incidence in children in the 
age range 7 -16. Monitoring and evaluation are essential for iodization programmes. This 
arises particularly because of the need to ensure quantitative correction of iodine 

deficiency in order to prevent fetal damage and reduce impaired mental function in children. 

As already indicated, the details of implementation will inevitably vary by country and 

by region within a country. Target populations need to be specified and then sampled before 
the programme and then monitored after the programme. The extent of population covered by 
the programmes, by comparison with the total iodine -deficient populations, will give some 
indication of the gap that still has to be met to achieve eradication of IDD. However, the 
evidence of satisfactory cover can only be indicated by monitoring data which must also be 
available in assessing the gap. 

These various steps are all quite feasible and practicable. They are the steps that 

need to be repeated and are essential to achieve eradication of IDD. This ultimate aim is a 

challenge that must be accepted as one definite target for health for all by the year 2000. 

7. STRATEGY FOR GLOBAL ERADICATION OF IDD 

The reviews of the nature of the problem of IDD, its wide prevalence, the availability 

of suitable preventive measures for mass use and a delivery system through primary health 
care (for iodized oil) - all provide the necessary basis for a global eradication strategy. 

The model for a national IDD control programme provides the "unit" of function of a 

global strategy. Other aspects to be considered are the global and regional measures which 
are required to bring about effective national (country) IDD control programmes. 

These measures can be most usefully considered in the light of WHO experience of other 

programmes, including particularly the one described in the recently circulated document 

entitled Prevention and control of vitamin A deficiency, xerophthalmia and nutritional 
blindness: proposal for a ten -year programme of support to countries.52 

7.1 Global considerations 

The following steps at the global level are included in the WHO proposal which seem to 

be quite appropriate for global strategy for the eradication of IDD: 
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(1) Preparation of background documentation, launching the programme and meeting 

prospective donor agencies; 

(2) Coordinating financial, technical, and material inputs with other organizations, 

bodies and sectors; 

(3) Collecting and disseminating information to interested parties; 

(4) Preparing training materials; 

(5) Establishing a reporting system and identifying areas where additional research may 

be required; 

(6) Ensuring interregional cooperation. 

These functions will clearly require a special secretariat. 

7.2 Regional considerations 

The WHO document on vitamin A deficiency prevention and contro152 calls for the WHO 
regional offices to be responsible for: 

(1) Determining government interest and participating in the support programme; 

(2) Providing technical support in the conduct of surveys, in the formulation, 
implementation, monitoring, and evaluation of national prevention and control programmes 
and in assessing the training needs of various categories of health workers; 

(3) Organizing regional training activities concerning technical and managerial aspects 
of national programmes; 

(4) Encouraging and supporting technical cooperation among developing countries in 
prevention and control; 

(5) Supporting national efforts at research and development. 

These functions are appropriately seen to be those of the WHO regional offices and this would 

apply to the IDD programme as well. There would be a need for the appointment of special 
staff at regional office level to discharge these responsibilities. 

8. THE INTERNATIONAL COUNCIL FOR THE CONTROL OF IODINE DEFICIENCY DISORDERS (ICCIDD) 

An important recent development has been the establishment of the International Council 
for the Control of Iodine Deficiency Disorders (ICCIDD). 

The ICCIDD is acting as an expert resource on all aspects of IDD and IDD control 

programmes. Its primary function is to bridge the great knowledge -application gap which is 
so obvious in this field. Its prime purpose is to help WHO and other international agencies 

and national governments with significant IDD problems to develop effective programmes. 

It has established a multidisciplinary global network of 200 members who will act as a 

resource on all aspects - including communication, planning and economics, as well as 
technical expertise on iodinated salt and iodinated oil, and thyroid pathology, physiology 
and biochemistry. New technology will be fostered. Adequate monitoring arid evaluation 
procedures will be promoted. 

Six regional IDD coordinators have been appointed who will be responsible for general 

surveillance of the countries with major IDD problems in the various WHO regions. This will 
include the gathering of prevalence data, and programme development. The regional 

coordinator will also be able to develop a regional multidisciplinary team to be available 
for consultation in the Region. 
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Consultations with national governments and international agencies (WHO and UNICEF) have 
already taken place. 

Policy is determined by a Board and implemented through an Executive Committee. WHO, 

UNICEF and the World Bank are represented on the Board. Initial financial support has been 
provided by UNICEF (New York) and the Australian Government through the Australian 

Development Assistance Bureau. A secretariat has been established in Adelaide, Australia 
(Dr B. S. Hetzel is Executive Director: C/- CSIRO Division of Human Nutrition, Kintore 

Avenue, Adelaide 5000, Australia). The ICCIDD publishes a quarterly newsletter (Editor: 
Dr J. T. Dunn, Box 511, University of Virginia Medical Center, Charlottesville, Virginia 
22908, USA. 

9. CONCLUSION 

The problem of IDD is one that has already been largely, though not completely, 
eliminated in most Western countries. Adequate technology exists for successful prevention 
in the developing countries. It is hoped that a new era of active prevention and control 
will be initiated by WHO in collaboration with other international agencies and national 
governments. Such an effort would be a major step towards health for all by the year 2000. 
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SUMMARY 

TOWARD A GLOBAL STRATEGY FOR THE PREVENTION AND CONTROL OF 
IODINE DEFICIENCY DISORDERS 

1. Recent evidence indicates a wide spectrum of disorders resulting from severe iodine 
deficiency which puts at risk more than 400 million people in Asia alone as well as millions 

in Africa and South America. These iodine deficiency disorders (IDD) include goitre at all 

ages; endemic cretinism characterized most commonly by mental deficiency, deaf mutism and 
spastic diplegia and lesser degrees of neurological defect related to fetal iodine 
deficiency; impaired mental function in children and adults with goitre associated with 
reduced levels of circulating thyroxine; increased stillbirths, perinatal and infant 
mortality. 

2. Adequate evidence is now available both from controlled trials and successful iodization 
programmes that these IDD can be successfully prevented by correction of the iodine 
deficiency. 

3. The social impact of IDD is very great. Prevention will result in improved quality of 

life, and productivity, and improved educability of children and adults who are suffering 
from IDD. 

4. Iodized salt and iodized oil (by injection or by mouth) are suitable for the correction 
of iodine deficiency on a mass scale. Guidelines for the more efficient production and 
distribution of iodized salt need to be established. 

5. A single injection of iodized oil can correct severe iodine deficiency for periods of 
3 to 5 years. Iodized oil offers a satisfactory immediate measure using primary care 
services until an iodized salt programme can be effectively implemented. Greater production 
of different varieties of iodized oil and more experience can be anticipated to greatly 
increase the effectiveness of iodization for the millions living in regions where iodized 
salt cannot be used effectively. Special attention should be given to the use of oral 
iodized oil on an increasing scale. 

6. In general, IDD in a local area can be categorized at three levels of severity: 

(1) mild IDD with goitre prevalence in range 5 -20% (schoolchildren) and with median 
urine iodine levels in excess of 50 ug /g creatinine. Mild IDD can be controlled with 
iodized salt at a concentration of 10 -25 mg /kg. It may disappear with economic 
development. 

(2) moderate IDD with goitre prevalence up to 30 %, some hypothyroidism with median 
urine iodine levels in the range 25 -50 ug /g creatinine. Moderate IDD can be controlled 
with iodized salt (25 -40 mg /kg) if it can be effectively produced and distributed. 
Otherwise, iodized oil either orally or by injection should be used through the primary 
health care system. 

(3) severe IDD indicated by a high prevalence of goitre (30% or more), endemic 
cretinism (prevalence 1 -10 %), median urine iodine below 25 ug /g creatinine. Severe IDD 
requires iodized oil either orally or by injection for complete prevention of central 
nervous system defects. 

7. IDD exists as a public health problem if the goitre rate exceeds 10% in schoolchildren. 

8. A global strategy for the eradication of IDD requires an effective national iodization 
programme which is the basic functional unit. 
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9. The availability of suitable technology, while the basic requirement for a national 
iodization programme, is only one element. The reasons for success or non -success in various 
programmes have been investigated and political, social and economic factors have all been 
found to be relevant. 

10. The nature of the social process involved includes a series of six elements or steps 
which make up the objectives of the programme. 

These six objectives are as follows: 

(1) situation analysis 

(2) dissemination 

(3) plan of action 

(4) political support 

(5) implementation 

(6) monitoring and evaluation 

epidemiological data on IDD with data on 
water iodine and urinary iodine levels 
and if possible neonatal thyroxine (T4) 
levels. 

operational data to health professionals, 
and the public with the assistance of the 
media. 

to be developed by the ministry of health 
(based on (1) with options dependent on 
cost considerations, including 
consultation and assistance from 
international agencies and bilateral 
support. 

to be developed following (1), (2) and 

(3), Concept of IDD expressed in social 
terms essential. 

organization of staff and resources, 
training, and establishment of 

cooperation with region. 

measurement of effects on urinary iodine 
(salt iodine) and neonatal г4. 

Evaluation by surveys of IDD incidence. 

11. Global and regional measures are required to bring about effective national programmes. 
A list of these measures has recently been drawn up by WHO for prevention and control of 

vitamin A deficiency, xerophthalmia and nutritional blindness. These appear to be quite 
appropriate for the prevention and control of IDD. 

12. There is a need for better coordination of research and iodization programmes focused on 
the objective of prevention and control of IDD. Particular attention needs to be given to 
mass communication techniques, the social impact of IDD, further studies of the effects of 

iodine deficiency on brain development and new iodine replacement technologies. 

13. The establishment of the International Council for the Control of Iodine Deficiency 
Disorders provides an expert resource for international agencies and national governments on 
all aspects of IDD and IDD control programmes. 

14. Total prevention and the eradication of IDD as a public health problem by reduction of 
goitre rates below 10% in schoolchildren is feasible within the next 10 years. It will make 
a significant contribution to health for all by the year 2000. 
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