
EXECUTIVE SUMMARY 
 

Iodine – Oral Risk Assessment   
PARAMETER LEVEL UNITS CALCULATED FOR: 

NOAEL                                       
(no-observed-adverse-effect level)  0.03 mg/kg-day 70 kg Adult 

Oral RfD 
(oral reference dose) 0.01 mg/kg-day  

TAC 
(total allowable concentration) 0.3 mg/L 70 kg Adult 

SPAC 
(single product allowable concentration) 0.1 mg/L 70 kg Adult 

STEL 
(short term exposure level) 0.3 mg/L 10 kg Child 

KEY STUDY Freund et al. 1966. Effect of iodinated water supplies on thyroid function. J 
Clin Endocrinol Metab 26: 619-624. 

CRITICAL 
EFFECT 

Non-adverse decreases in radioactive iodine uptake (RAI) and increases in 
serum protein-bound iodine (PBI) by the thyroid. 

UNCERTAINTY  
FACTORS 

Factors applied in calculating the oral RfD: 
1x   for interspecies extrapolation 
3x   for intraspecies extrapolation 
1x   for short-term to long-term exposure extrapolation 
1x   for extrapolation from a LOAEL to a NOAEL 
1x   for database deficiencies 
 
The total uncertainty factor is therefore 3x. 

TOXICITY 
SUMMARY 

Longer-term exposure to excess iodine shows little visible effect on thyroid 
function in the normal individual due to the highly effective regulatory 
mechanisms, although excess iodine may induce some degree of thyroid 
dysfunction in susceptible individuals. Tolerance to iodine is highly variable, 
with the vast majority of the population able to handle exposure to large 
quantities of iodine without adverse responses (Dunn, 1998). While 
individuals with preexisting thyroid conditions, including goiter, Hashimoto’s 
thyroiditis, and cancer, as well as children and aged individuals can be 
significantly more susceptible to elevated iodine levels, the presence of 
underlying thyroid disease and/or the age of an individual does not guarantee 
that the individual will react adversely to elevated iodine concentrations.  
Likewise, a clinically euthyroid individual may respond atypically to iodine 
levels at which the general population does not respond. 

CONCLUSIONS Because the response to excess iodine is highly individual, it is necessary for 
risk managers to consider the risk versus benefit of adding iodine to the water 
supply in any given region of the country or world.  Consequently, it is 
suggested that the calculated risk values be used with caution and only after 
consideration of the environment into which the iodine supplementation is 
being introduced.   
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