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Abstract

Cataract figures may differ between races and environmental conditions including climate, but
only a few studies with a reliable approach have been made to confirm it.  Since the early 1990s,
the influence of solar UV rays to human eye diseases, cataract in particular, has becomea global
concern. However, in order to clarify the scenario of UV-induced cataract formation in human
eyes, further experimental and epidemiological studies have been required.  Based on the above
concept, epidemiological studies of cataracts have been carried out in two palces in Japan ( Noto and
Amami ) and three places overseas ( cities of Reykjavik, Iceland, Singapore, and Melboume
Australia for preliminary survey ). The number of subjects in Noto, Amami, Reykjavik and
Singapore was 615, 339, 1,045 and 517 respectively, all over 50 years old except for the Amami
subjects. All of the surveys were population based studies. The applied methodology in each surve
was the same as that of Noto study.  The examiners ( for documentation of lenses, diagnosis of
cataract classification and grading , data analysis ) were the same through out each survey. Among
the examined items, decrease of physiological lens transparency with ageing, prevalence of cataract

including whole types, pterygium and the preventative effect of wearing sunglasses against
pterygium formation were discussed in this report.
Although the decrease of lens transparency with ageing was different in each group, there were

similarities between the Icelanders and Noto and Amami and Singapore, respectively.  However,
there were clear differences between the former two and latter two in the 60s and 70s age groups.
Common risk factors for decreasing lens transparency might exisit in both the former and latter two
subjects groups.  Although the clinical definition of cataract generally includes types of cortical,
nuclear and subcapsular lens opacification, their cataract formation mechanisms are not the same.
This is why data analysis by cataract type is also important. The comparison of cataract prevalence (
including whole types ) with rather progressed stages between the Noto, Singapore and Reykjavik
groups showed a significant relationships with irradiation dose of solar UV-B. Progression of
cataract noticed in the Noto subjects seems to appear about 10 years earlier than that in Reykjavik and
that in Noto seems to appear more than 10 years after that in Singapore. Among three types of lens
opacification, cortical is the type most frequently seen. The prevalence of cortical cataract in the
Reykjavik subjects was significantly lower than in Noto, Amami and Singapore. =~ However the
prevalence of nuclear cataract in the Amami and Singapore subjects was significantly higher than in
Noto and Reykjavik. At present, no proof has been epidemiologically found to support UV-B
induced nuclear cataract.  From this study, the authors would like to consider that the scenario of
UV-induced cataract is acceptable for at least cortical type of cataract.  Formation of pterygium is
also influenced by long term chronic solar UV exposure. The prevalence of it in Noto, Amami,
Singapore and Reykjavik was 6.4 %, 25.4%, 11.2% and 0,2%, respectively.  These prevalences
were well related to the UV-B irradiation dose of each place. The preventative effect of wearing
sunglasses against pterygium formation was noticed in the subjects of Singapore by a case and
control study.

The comparative cataract epidemiological study carried out in Japan, Iceland and Singapore may
reveal basic but new information for the study of UV-induced cataract in the future.
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