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Health and environmental
effects of vltraviolet radiation

Introduction

A monograph entitled Environmental Health Criteria 160 «Ul-
traviolet Radiation» was published in 1994 by the World Health Or-
ganization, the United Nations Environment Programme (UNEP) and
the International Commission on Non-lonizing Radiation Protection
(ICNIRP). The monograph was the result of an in-depth review of
the scientific literature and was primarily concerned with the effects
of ultraviolet (UV) radiation exposure on human health and the envi-
ronment. The penultimate draft was subjected to a WHO Task Group
for final peer review prior to publication, Such a publication was con-
sidered particularly timely in view of the consequences of increasing
levels of UV at the surface of the earth resulting from depletion of
stratospheric ozone.

The purpose of this document is to provide a summarised form
of the monograph, allowing a more general readership to have access
to the information, and to provide an update on activities that have
resulted from the recommendations of the Task Group that reviewed
the monograph.

Exposure to UV occurs from both natural and artificial sources.
The sun is the principal source of exposure for most people. Solar
UV undergoes significant absorption by the atmosphere. With deple-
tion of the stratospheric ozone people and the environment will be
exposed to higher intensities of UV, The consequences of this added
UV exposure are considered so serious that it was a major topic for
discussion at the United Nations Conference on Environment and
Development, held in Rio de Janeiro in 1992. Agenda 21, adopted by
the Conference, specifically recommends to «undertake, as a matter
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of urgency, research on the effects on human health of the increasing
ultraviolet radiation reaching the earth’s surface as the consequence
of depletion of the stratospheric ozone layer.» It is this issue that
underscores the current need to better understand the potential health
and environmental risks of UV exposure and the changes in hfe—style
needed to reduce UV exposure,

The scientific evidence shows that ozone depletion is caused by
human-made chemicals and will persist till chlorine and bromine levels
are reduced. The world community has in response to this evidence
agreed, nnder the auspices of UNEP, on the Vienna Convention for
the protection of the Ozone Layer in 1985 and on the Montreal Pro-
tocol on substances that deplete the ozone layer in 1987 (and amended
in 1990 and 1992). The thrust of these agreements is to phase out the
ozone depleting substances. 150 nations have ratified these agree-
ments. A consumption of a million tonnes (in 1986) of the developed
countries will be almost completely phased out by 1996 and the de-
veloping countries will phase out their consumption of about 200,000
tonnes before the year 2010, However, the long life of the chemicals
already released will cause further ozone depletion for the next few
years and the ozone layer is expected to fully recover in about 50
years,

INTERSUN, a global UV project, is UNEP and WHO's response
to the need to disseminate information about the health and environ-
mental hazards of excessive UV exposure. INTERSUN has developed
a document entitled «UV Protective Measures» in response to the
need to educate the public and particularly workers exposed to UV,
on measures they can take to reduce their UV exposure. It has been
involved in the development of a Solar UV Index, an index related to
daily UV exposure, reported with the news and weather, that facili-
tates a continuing educational process about possible health effects
and measures to reduce UV exposure. More details on these pro-
grammes are given at the end of this text.
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Summary of the major health concerns

Skin cancer and cataracts are important public health concerns.
The social cost of these diseases, such as death, disfigurement, blind-
ness, and weakening the immune system can be overwhelming both
in terms of human suffering and the financial burden. Solar UV expo-
sure is known to be associated with various skin cancers, accelerated
skin ageing, cataract of the lens of the eye and other eye diseases, and
possibly has an adverse effect a persons ability to resist infectious
diseases, Most of these health concerns could be avoided by reducing
exposure to solar UV

UNEP estimates that over two million non-melanoma skin can-
cers and 200,000 malignant melanomas occur globally each year. In
the évent of a 10% decrease in stratospheric ozone, with current trends
and behaviour, an additional 300,000 non-melanoma and 4,500
melanoma skin cancers could be expecied world-wide.

Some 12 10 15 million people in the world are blind because they
have cataracts, According to WHO, up to 20% of cataracts, that is
three million per year could be due to UV exposure to the eye. Expert
believe that for each 1% sustained decrease in stratospheric ozone
there would be an increase of 0.5% in the number of cataracts cansed
by solar UV (van der Leun et al 1989). In the United States alone, it
costs the US Government $US 3.4 billion for 1.2 million cataract op-
erations per year. Substantial savings in cost to health care can be
made by prevention or delay in the onset of cataracts.

Ultraviolet radiation

UV is one of the non-ionizing radiations in the electromagnetic
spectrum and lies within the range of wavelengths 100 nm to 400
nm. The short wavelength limit of the UV region is often taken as the
boundary between the ionizing radiation spectrum (wavelengths
< 100 nm) and the non-ionizing radiation spectrum. UV can be clas-
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sified into UVA (315 -400 nm), UVB (280 -315 nm) and UVC (100-
280 nm) regions, althongh other conventions for UVA, UVB and UVC
wavelength bands are in use.

The sun is the strongest source of UV in our environment. As
sunlight passes through the atmosphere, all the UVC is absorbed and
all except a small percentage of the UVB is absorbed by atmospheric
components such as ozone, water vapour, oxygen and carbon diox-
ide. Figure 1 shows how the optical emissions of the sun are absorbed
by various components of the earth's atmosphere. Stow is a particu-
larly strong reflector of UV (almost 80% of the incident UV is re-
flected).

 Most artificial sources of UV, except {or lasers, emit a spectral
continuum of UV containing characteristic peaks, troughs and lines.
These sources include various lamps used in medicine, industry, com-
merce, research and the home.
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