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= Abstract =
Prediction of the risk of skin cancer caused by UVB radiation exposure
using a method of meta-analysis

Shin DC, Lee JT, Yang JY?

Dept of Preventive Medicine and Public Health, College of Medicine, Yonsei University, Seoul, Korea,

Institute for Environmental Research, Yonsei University, Seoul, Koreal

Under experimental conditions, UVB radiation, a type of ultra violet radiation, has
shown to relate with the occurrence -of skin erythema (sun-burn) in human and skin
cancer in experimental animal. Cumulative exposure to UVB is also believed to be at
least partly responsible for the “aging” process of the skin in human. It has also been
observed to have an effect of altering DNA (deoxyribonucleic acid). UVB radiation is
both an initiator and a promotor of non-melanoma skin cancer.

Meta-analysis is a new discipline that critically reviews and statistically combines
the results of previous researches. A recent review of meta-analysis in the field of pub-
lic health emphasized its growing importance.

Using a meta-analysis in this study, we explored more reliable dose-response rela-
tionships between UVB radiation and skin cancer incidence. We estimated skin cancer
incidence using measured UVB radiation dose at a local area of Seoul {Shin
chon—dong).

The studies showing the dose-response relationships between UVB radiation and
non-melanoma skin cancer incidence were searched and selected for a meta-analysis.
The data for 7 reported epidemiological studies of three counties (USA, England, Aus-
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tralia) were pooled to estimated the risk. We estimated rate of incidence change of
skin cancer using pooled data by meta-analysis method, and exponential and power

models.

Using either model, the regression coefficients for UVB did not' differ significantly
by gender and age. In each analysis of variance, non-melanoma skin cancer incidence
after removing the gender and age and UVB effects was significant (p)0.01). The coef-
ficients for UVB dose were estimated 2.07 X 10° by the exponential model and 2.49 by
the power model. At a local area of Seoul (Shinchon-Dong), BAF value were estimated
1.90 and 2.51 by the exponential and power model, respectively. The estimated BAF
value were increased statistical power than that of primary studies that using a

meta-analysis method.

Key words : UVB radiation, non-malanoma skin cancer, meta-analysis method
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Meta - Analysis Method

‘Literature Search
- Language : English
+ Year : 1950 ~1995
- Subject words :
'UVB radiation
Skin cancer

Selection Criteria
- Quality of paper
- Human studies

Incidence / UVB dose
- Type of Skin Cancer :
Non-melanoma

Pooling and Weighting
of Selected Data
+ Weighting : Quality

Bias

Sample size
- Pooling of data

Selected of Models
- Exponential model

- Power model

- Matching of Data : —

Analysis and
alysis an Validation of

Estimates and

Estimation
using Pooled

Limitation
Data )

Figure 1. Schematic diagram of the study
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Table 1.

Reported ranges of skin cancer incidence (non-melanoma) and UVB dose based on selected

epidemiological studies of three countries (USA, England, and Australia)

UVB dose .
) # of Incidence range
Countries Year . range .5 - Reference
regions (10” persons)

(Mcounts)
USA 1959 10 1.10 - 1.59 23.3- 1534 Dorn & Culter
(2nd survey) ' (1959)
USA 1971-1972 4 1.07 - 1.61 174.4 - 1261.1 Fear et al. (1977)
Australia 1972 3 1.21 - 1.90 59.5 - 383.0 Gordon (1972)
USA 1974 5 1.52-1.70 96.8 - 199.3 MacDonald (1974)
(Texas)
England 1974 9 0.81 - 0.90 26.0 - 41.0 Leach (1974)
USA 1969-1972 4 0.97 - 1.47 128.5 - 399.0 Culter & Young
(3rd survey) (1975}
UsA 1977-1978 8 1.01 - 1.97 267.8 - 1524.3 Fear & Scotto

(1983)
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Figure 2. Observed and estimated the skin cancer risk in relation to the UVB exposure in the three
countries
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Figure 3, Relationship between skin cancer incidence and UVB radiation by age-specific subgroup
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Table 2. Summary of regression analysis by
exponential and power models

Variation i
K Estimated Standard .
Model explained . Estimated BAF
Coefficient(8) Error

by Model
Exponential  635%  207X10%* 2.9X107 exp(2.07X10°xU)
Power 621% 2.49* 0.36 0.025
*p-value<0.01
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Table 3. Estimated percentage increase in skin
cancer incidence at three locations
amounts of annual UVB increase dose

uve  Estimated risk changes(%)

Current UVB

counts{ X 106) Increase  Exponential

Power model

(%) model

1 1.69 2.51

0.81 5 8.74 12.92
{Leeds, England) 10 18.25 26.78
20 39.84 57.46

1 1.90 251

0.91 5 9.88 12.92
(Seoul, Korea) 10 20.73 26.78
20 45.75 57.46

1 4.01 251

1.90 5 21.73 12.92
(Townsville, Australia) 10 48.19 26.78
: 20 119.59 57.46
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* Background value estimated 11 persons perrl'O6 persons using the réports published
by Son et al. (1995) and Ministry of Health and Welfare Republic of Korea (1995)

Figure 4, Estimated of skin cancer incidence to amount of annual UVB increase dose in Seoul
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Figure 5. Comparisons of estimated BAFs and their 95% confidence intervals in different studies by the

power model
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