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Abstract  The mortality and morbidity of skin malignancies and their precursor
lesions were studied in relation to the ultraviolet exposure. The prevalence of solar
keratosis was found to be higher in Ieson Okinawa, where the ultraviolet exposure is
among the highest in Japan, as compared to Kasai city, Hyogo, with medium ultraviolet
exposure. This suggests that the ultraviolet radiation in Japan can cause skin cancer,
and further studies are needed for the prevention of skin cancers due to ozone depletion.
The mortality rate of skin malignancies was found to be not a good indicator for the
change in skin malignancies due to ozone depletion. A good system to monitor the
incidence of skin cancers should be developed.
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1. Introduction

The health effect of ultraviolet radiation is one of the most important health
problems in Japan, since the knowledge on how the increase in exposure to ultraviolet
radiation due to ozone depletion might give harmful health effects to Japanese is far
from adequate. This project focuses on the risk of skin malignancies and their
precancerous lesions as the health effects of UV radiation in relation to different
exposure levels in different regions. Special dermatological surveys have also been
conducted to evaluate the prevalence of solar keratosis in different lesions.

2. Research objective
This project aims at evaluating the risk of skin malignancies and precancerous
lesions, using epidemiological methods. Specific objectives are;

(1) Epidemiological analyses of mortality due to skin cancers. Time trend analysis and
geographical correlation analysis are conducted.

(2) Survey of prevalence of skin cancer and solar keratosis. Special dermatological
surveys are conducted to estimate the prevalence and incidence rates of skin cancers




and precancerous lesions.

(3) Geographical correlation analysis of ultraviolet exposure and mortality of cancers
other than skin cancer.

(4) Building a research protocol for case-control study of skin cancer.

3. Research Methods

(1) Epidemiological analyses of mortality due to skin cancers. For the time trend
analysis, the age-specific mortality rates of malignant melanoma and non-melanoma
skin cancer are analyzed for males and females separately. For the geographical
correlation analysis, the country is divided into 11 regions, the ultraviolet B
exposure levels are estimated for these regions, and then the correlations between
UV-B exposure level and skin cancer mortality are analyzed for malignant
melanoma and non-melanoma skin cancer separately.

(2) Survey of prevalence of skin cancer and solar keratosis. Two areas are selected for
special dermatological surveys, Kasai city in Hyogo prefecture, where the
ultraviolet exposure lies in the medium range and leson in Okinawa prefecture,
where the ultraviolet exposure is among the highest. The dermatological surveys
are conducted annually to estimate the prevalence and incidence rates of skin
cancers and precancerous lesions.

(3) The standardized mortality ratios of various cancers other than skin cancer are
analyzed in relation to the ultraviolet B exposure level in 11 different regions
mentioned in (1).

(4) Building a research protocol for case-control study of skin cancer. The index for
the cumulative lifetime exposure to ultraviolet radiation is investigated.

4. Results
(1) Epidemiological analyses of mortality due to skin cancers

As a result of time trend analysis of skin cancer mortality during the period 1975
to 1995, the malignant melanoma was found to increase during this period in both males
and females. On the other hand, the mortality rate (per 100,000) from non-melanoma
skin cancer was found to decrease from 3.5 in 1975 to 1.6 in 1995 among males, and
from 2.8 in 1975 to 1.4 in 1975 among females, respectively.

The geographical correlation analysis for the mortality during the period 1983 to
1992 revealed that there was no significant correlation between estimated ultraviolet
exposure level and skin cancer mortality measure by the standardized mortality ratio.
This result suggested that the mortality rate may not be a good indicator for the skin
cancer risk, in light of relatively good survival.

(2) Survey of prevalence of skin cancer and solar keratosis.

By the special dermatological surveys, the prevalence rate (per 100,000) of solar
keratosis was estimated to be 281.5 and 120.4 in males and females of Kasai city,
whereas that in Ieson was estimated to be 808.3 and 876.7 in males and females,
respectively.  The differences were statistically significant.  Interestingly, the




prevalence of solar keratosis was found to correlate with the number of seborrheic
keratoses. Furthermore, the prevalence of solar keratosis was found to be lower
among sun-screen users than non-users.

(3) Geographical correlation analysis of cancers other than skin cancer.

The standardized mortality ratio for leukemia and uterine cancer showed positive
geographical correlations with ultraviolet B exposure. Further studies are needed to
investigate the biological relevance of this observation.

(4) Building a research protocol for case-control study of skin cancer.

The number of wrinkles and degree of pigmentation on the facial skin were
investigated in relation to the cumulative lifetime exposure to ultraviolet radiation. As
a result, the number of skin wrinkles was found to be a good indicator.

5. Discussion

In this study, the prevalence rate of solar keratosis in Ieson, Okinawa, was found
to be four times as high as that in Kasai city, Hyogo. This finding suggests that the
skin cancer in Japan could increase as a result of the increase in ultraviolet radiation.
The correlations between the prevalence of solar keratosis and other skin factors such as
skin types and the number of seborrheic keratosis indicate that the high risk group of
sun-exposure related skin malignancies might be identifiable.  Furthermore, the
difference in the prevalence of solar keratosis between sun-screen users and non-users
could give us a suggestion on the prevention of skin cancers in Japan.

In our study, the mortality rate of non-melanoma skin cancer was found to have
decrease in the recent decades in Japan. This might suggest that other factors such as
improved survival and change in diagnostic criteria should be taken into consideration.
We should develop a systematic way to monitor the change in skin cancer incidence in
Japan.
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