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DURING the last 20 y, epidemiological studies of the in-
cidence of malignant melanoma of the skin have suggested
an etiologic role of ultraviolet radiation (UVR) (Anaise
et al. 1978; Beral and Robinson 1981; Dubin et al. 1986;
Fears et al. 1976; Gallagher et al. 1987; Green et al. 1986;
Holman et al. 1986; Klepp and Magnus 1979; Kripke
1979; Lee 1985; MacKie 1987; Sober 1987).

More recently, some concern has arisen regarding
the potential role that UVR emitted from fluorescent
lighting could play in the etiology of malignant melanoma.
This concern developed from published reports of epi-
demiological studies of the incidence of malignant mel-
anoma in various occupations. An initial study, conducted
in Australia by Beral et al. (1982), indicated that indoor
office workers who reported working for many years under
fluorescent lights had a higher incidence of malignant
melanoma than those who reported they did not and those
who worked outdoors. Further epidemiological studies
specifically designed to test the hypothesis that exposure
to UVR from artificial sources correlated with malignant
melanoma incidence have shown either a positive cor-
relation (Elwood 1986; English et al. 1985; Pasternack et
al. 1983) or no significant correlation (Pasternack et al.
1983; Rigel et al. 1983; Sorahan and Grimley 1985; Swer-
dlow et al. 1988). The results of these studies and problems
in their methodologies have been reviewed (Muel et al.
1988).

Despite the fact that Beral’s original reported cor-
relation was greatest for malignant melanoma occurrences
on the trunk, which is normally covered by clothes, it has
been speculated that the weak UVR emissions of flu-
orescent lamps could explain the correlation. This hy-
pothesis would require an indirect mechanism, such as a
general UVR effect upon the immune system (Kripke
1979).

An obvious difficulty in all of the above studies has
been the estimation of indoor vs. outdoor exposure to
UVR and reliance on the recollections of both patients
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and matched controls of the characteristics of indoor
lighting. In an ongoing study in Queensland, Australia,*
very poor correlation was found between the recollections
of patients and controls about the types of artificial lighting
to which they had been exposed and the descriptions pro-
vided by a lighting engineer familiar with the buildings
where the patients and controls had worked. It is therefore
likely that one cannot completely rely upon the results
found in such studies. From a theoretical point of view,
it is far more likely that alternative theories are more valid
to explain the clear increase in incidence of malignant
melanoma of the skin among these indoor workers.

Recreational and social habits of indoor workers may
increase the likelihood that they would sustain severe,
acute overexposure to sunlight on untanned, normally
covered regions of the skin (Carlton-Foss 1982; Holman
et al. 1986; MacKie and Aitchison 1982). The very low
incidence of melanoma lesions on least-exposed areas of
the skin (e.g., buttocks and women’s breasts) and the high
incidence of appearance on normally covered areas of the
body (e.g., the trunk) argues for the hypothesis of an
etiology related to acute overexposure to sunlight and
against the hypothesis of an etiology related to direct flu-
orescent light exposure. The role of UVB in an indirect
photochemical mechanism remains unresolved (Wiske-
mann et al. 1986).

The very low contribution of UVB (280-315 nm)
and UVC (100-280 nm ) radiation (CIE 1983; Cole et al.
1985; Diethelm 1970; Muel et al. 1988; Sliney and Wol-
barsht 1980; Whillock et al. 1988) to the emissions from
fluorescent lighting also argues against this exposure as a
major or very significant etiology. Plastic diffusers serve
as shields and will further attenuate UVB and UVC emis-
sions (Cole et al. 1985; Whillock et al. 1988). Even if
individuals were exposed to the UVR from unshielded

* Private communication (1988), R. MacLennan, Queensland,
Australia.
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fluorescent lamps, the exposure from these would be only
a small fraction of exposure to solar UVR (Muel et al.
1988).

At least one health authority has suggested that where
people are concerned about the UVR emiitted by fluores-
cent lamps, absorbing plastic diffusers may be fitted to
effectively remove it (FDA 1988). However, the reported
health benefits of low-level exposure to UVB (e.g., vitamin
D production, adaptation to further exposure ) have been
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used to argue in favor of people regularly receiving a small
amount of UVB (Health Council of the Netherlands
1986). .

Considering all of the above arguments, INIRC con-
cludes that UVR exposure from indoor fluorescent light-
ing should not be considered a malignant melanoma risk,
Lamp manufacturers should be aware of this issue and
not allow the current low levels of emission of UVB from
fluorescent lighting to increase.
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