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behavioural, environmental and socioeconomic. UVR exposure could fit into any of the first 
three of these categories: 
 
Environmental toxicity for most environmental risk factors increases monotonically with 
increasing exposure, so that the theoretical minimum would be the lowest physically 
achievable level of exposure. Although solar UVR is an environmental exposure, there is 
clearly not a monotonic association between health risks and UVR exposure. 
Physiological (e.g. vitamin D levels) and behavioural (sun exposure patterns) risk factors may 
demonstrate U or J shaped exposure response relationships. UVR exposure is best considered 
within this type of exposure-disease association. 
 
Some UVR exposure is required for induction of synthesis of vitamin D, which is essential for 
musculo-skeletal health. Clearly, the minimum burden of disease for UVR exposure would 
thus not occur under a scenario of no UVR exposure (see Figure 2.1). Such a lack of exposure 
to UVR would lead to vastly increased disease load due to the increase in vitamin D 
deficiency. Conventionally we view this as causing only rickets, osteomalacia and 
osteoporosis, but recent research suggests that vitamin D may also have an extremely 
important role in the immune system, such that even subclinical hypovitaminosis D may have 
a causal role in the development of several cancers and contribute to the development of 
autoimmune disorders such as multiple sclerosis and type 1 diabetes (19). The theoretical 
minimum risk is therefore the turning point of the exposure-response curve. For UVR 
exposure this would equate to the minimum population distribution of UVR exposure that 
maintains vitamin D sufficiency, given the current diet. This distribution is, as yet, undefined, 
and varies by age, sex and skin type. 
 

 
 
 
Holick et al (20) estimate that exposure of the whole body in a bathing suit to 1 (individual) 
MED is equivalent to ingesting 10,000 IU of vitamin D. Thus exposure of 6-10% of the body 
surface to 1 MED is equivalent to ingesting 600-1000 IU. The current recommended daily 
intake of vitamin D for children is 400 IU and for adults is 200 IU (21, 22), although recent 

Figure 2.1 Schematic diagram of the relation between ultraviolet radiation 
(UVR) exposure and the burden of disease 

 
 
Points A and C represent inappropriate UVR exposure. Fair-skinned populations in Australia with 
high outdoor UVR exposure typify point A. Point C represents people with insufficient UVR 
exposure, whose dietary vitamin D intake  will also be important in determining their vitamin D 
status. Point B represents optimal UVR exposure: a person with careful titration of correct UVR 
dose for skin type. 
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