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IDD: Iodine Deficiency Disorders

• The world’s most common endocrine problem

• The most preventable cause of mental retardation 

• The easiest of the major nutritional deficiencies to 
correct



Iodine

• Iodine is a chemical element  occurs in a variety of chemical 
forms

• Iodine is an essential trace element for the human   

• Iodine is an essential part of the chemical structure of thyroid 
hormones

• Total quantity (15-20 mg) present in the body, mostly in 
thyroid gland

• Iodine contributes 65% of T4 and 59% of T3 molecular 
weight
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Figure 1 

The Lancet 2008 3721251-1262DOI: (10.1016/S0140-6736(08)61005-3) 

Copyright © 2008 Elsevier Ltd Terms and Conditions

http://www.elsevier.com/termsandconditions


Classification of Goiter (WHO classification)



Recommended daily intake of Iodine

Preschool children 90 g 

Schoolchildren (6-12 y) 120 g 

Adult (>12 y) 150 g 

Pregnant & Lactating women 250 g 



Iodine sources

• Most of the iodine ingested by humans comes from food of animal and 
plant origin

• This iodine in turn, is derived from the soil 

• Only a relatively small fraction is derived from drinking water

• Worldwide soil distribution of iodine is extremely variable & food 
grown in areas of low iodine does not contain enough of the mineral to 
meet requirements



Iodine Deficiency:

• Has multiple adverse effects on growth and development in humans, 
collectively termed as the 'Iodine Deficiency Disorders' (IDDs) 
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Adaptation to iodine deficiency

• Increased thyroid clearance of plasma inorganic iodine 

• Hyperplasia of the thyroid and morphologic abnormalities

• Changes in iodine stores & Tg synthesis

• Enrichment of thyroid secretion in T3

• Enhanced peripheral conversion of T4 to T3

• Increased TSH production 



Thyroid hormone concentrations

• Thyroid hormone concentrations are poor indicators of iodine status( adults)

• In iodine-deficient populations, serum T3 increases or remains unchanged, 
and serum T4 usually decreases

• The changes are often within the normal range, and the overlap with iodine-
sufficient populations is large enough to make thyroid hormone levels an 
insensitive measure of iodine nutrition

• TSH is a sensitive indicator of iodine status in the newborn period 

• Assessment of the iodine deficiency disorders and monitoring their elimination. Geneva: World Health Organization, 2007.

• Zimmermann MB,etal. Am J Clin Nutr 2005



The spectrum of IDD

Fetus • Abortions

• Stillbirths

• Congenital anomalies

• Increased perinatal mortality

• Neurologic creatinism

• Psychomotor defects

Neonate • Neonatal goiter

• Neonatal hypothyroidism

Child & adolescent • Goitrous juvenile hypothyroidism

• Impaired mental function

• Retarded physical development

Adult • Goiter with its complications

• Hypothyroidism

• Impaired mental function

Assessment of the iodine deficiency disorders and monitoring their elimination. Geneva: World Health Organization, 2007.



Endemic Goiter

• More than 5% of 

the pre-adolescent 

(6-12 years) school 

age children  have 

enlarged thyroid 

glands

Simple (nontoxic goiter)



Three women of the Himalayas with typical endemic goiters.



Huge Multinodular goiter
Zimmermann MB,etal. Am J Clin Nutr 2005



Iodine deficiency in the fetus

• Mental retardation:

Is the result of iodine deficiency in the mother

Insufficient supply of TH to the developing brain may result in mental 
retardation

Zimmermann MB,etal. Am J Clin Nutr 2005



Endemic Cretinism

• Neurologic form

Deafness (Cochlear lesion)

Motor spasticity (spastic diplegia)

 Proximal rigidity of both lower and upper extremities and the trunk 

Goiter

• Myxedematous form

Less sever degree of mental retardation 

Sever growth retardation

Puffy features

Myxedematous and dry skin

Delayed sexual maturation 

No goiter



Endemic cretinism
A 40 years old man, deaf-mute, unable to stand or walk

Zimmermann MB,etal. Am J Clin Nutr 2005



Myxedematous endemic cretinism in the Democratic Republic of Congo. Four inhabitants aged 15-20 years : a normal male 
and three females with severe longstanding hypothyroidism with dwarfism, retarded sexual development, puffy features, dry 
skin and hair and severe mental retardation.



Iodine Deficiency in the Child

Zimmermann MB,etal. Am J Clin Nutr 2005



Iodine deficiency in the adult

• Severe iodine deficiency causes goiter and hypothyroidism

• Mild-to-moderate iodine deficiency, increased thyroid activity can 
compensate for low iodine intake and maintain euthyroidism in most 

• Chronic thyroid stimulation results in an increase in the prevalence of 
toxic nodular goiter and hyperthyroidism in population

Zimmermann MB,etal. Am J Clin Nutr 2005





• Clinical indicators 
Goiter size  ( palpation, US )

 Cretinism

• Biochemical indicators
 Urinary iodine level

 Blood constituents (TSH, Tg)

Indicators of IDD status



Conclusion

• IDDs are the most important cause of preventable mental retardation 
worldwide

• The consequence can be seen a fetus, a child and adults

• Indicators of iodine status are chemical and biochemical indi


