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Electromagnetic radiation

Higher 
energy

[200–290nm][290–320nm] [320-400nm]



UV (UVC UVB UVA) UV on earth

https://www.pranaair.com/blog/ultraviolet-radiation/

At earth surface: 
- 95% UVA
- 5% UVB 



Impact of UV on skin erythema and sunburn, tanning, skin aging, photosensitivity, and 
carcinogenesis (nonmelanoma skin cancer [NMSC] and cutaneous 
malignant melanoma).
Tanning : According to recent evidence, the tanning response means 
that DNA damage has occurred in skin.[3]

UVA : 

- skin aging
- DNA dommage
- sun allergy

UVB : 
- Skin cancer 
- Can cause sunburn 1000 

times faster than UVA !!

https://www.aimatmelanoma.org/fr/melanoma-101/prevention/what-is-ultraviolet-uv-radiation/ [1] [2] [3] [4] 



Impact on eyes
 oxidative stress

https://idoleyes.com.au/our-blog/how-uv-damages-eyes/

[5]

To the cornea : 

- pterygium

- pinguecula

- keratites 

To the lens: 

- cataracts

2-5% UV from 320nm 
can reach retina 

1% of UV or less can 
reach retina 



 UVB contribute to creation of Vitamin D: 
   Skin (cholecalciferol)  → Liver (hydroxycholecalciferol (25(OH)D3))
   → Kidneys and other cells (dihydroxycholecalciferol (1,25(OH)2D3))

 
 

Positive impact

 UVR has been used for decades to treat skin diseases, especially psoriasis

[6] [2]

 Role of Vitamin D:
- enhancing the intestinal absorption calcium → Particularly important for children’s 

bones formation
- strengthening our immune system
- helps regulate cell growth



Risk factors

Type of skin

Time of the day Month of the year

Altitude

Latitude

https://simple.wikipedia.org/wiki/Earth%27s_orbit

Cloudiness

Reflection of snow, 
water and sand



Dose depending on latitude

SED = Standard Erythemal Dose ; skin type independent

1 SED / day : safe for most people [7]

Comparison between :

Annual erythemally effective 
dose

Summer period

Winter period

Durham (UK)

3600 - 4000 SED

2280 SED

186 SED

Townsville (AUS)

14 000 SED

6620 SED

3940 SED
[8]



In Switzerland

Recommended value : 0,3 SED / day

Study on 120 children :

Average annual exposure to the chest : 

160 - 260 SED

[9]

Figure :  Image of a child wearing the strap containing the 
two dosimeters. The UV dosimeter is on the left, with the 
two sensors that measure UVA and UVB radiation.

Comparison with fruit and vegetable 

gardeners : 648 SED



- According to studies : ~ 25% of lifetime exposure occur before age 18 [10]  or 
40-50% of total solar UV received to age 60 occur 
before 20 [11]

- Vellus hair follicles closer to the skin surface 
   → greater risk of melanoma 

- Vitamin D production reduces with age 
   → the need is higher during childhood

- Skin is thinner and has less pigmentation
- Lenses filtre less UV

Why are children more impacted ?

Overall → children’s skin and eye are more sensitive to UV radiations
[12]



Childhood Sun Exposure

[4]



Limitations of the data

- Exposure values difficult to measure

- Study on children are quite difficult → lack of studies

- Pretty old studies



Table 1. Combined duration of exposure to the sun in the morning 
from 9am (summer time: 10am), in the middle of the day from 
12.30pm (summer time: 1.30pm), and in the afternoon from 3pm 
(summer time: 4pm), after which solar erythema may appear on 
exposed parts of the body in a standing position.[13]

Table 2. Duration of exposure to the sun in the morning from 
9am (summer time: 10am), in the middle of the day from 12.30pm 
(summer time: 1.30pm) and in the afternoon from 3pm (summer 
time: 4pm), to produce afternoon from 3pm (summer time: 4pm), 
to produce 600 international units of vitamin D (standing, face, 
hands and arms exposed 
to the sun) [13]

Recommendations

Federal Office of Public Health (OFSP)



Behavioural rules 

Avoid the sun between 11 am and 3 pm

Ware closes and hats

Suncream

Sunglasses

Daily intake of 400 IU of vitamin D will prevent vitamin D deficiency 
rickets in infants.

[14]



Thank you for your attention  !

Any questions ? 
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