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Risk of cancer from diagnostic X-rays: estimates for the UK and 14
other countries

Dr Amy Berrington de Gonzalez DPhil 2 FAE, Prof Sarah Darby PhD b

Summary

Background

Diagnostic X-rays are the largest man-made source of radiation exposure to the general population, contributing about 14% of the
total annual exposure worldwide from all sources. Although diagnostic X-rays provide great benefits, that their use involves some
small risk of developing cancer is generally accepted. Our aim was to estimate the extent of this risk on the basis of the annual
number of diagnostic X-rays undertaken in the UK and in 14 other developed countries.

Methods

We combined data on the frequency of diagnostic X-ray use, estimated radiation doses from X-rays to individual body organs, and
risk models, based mainly on the Japanese atomic bomb survivors, with population-based cancer incidence rates and mortality
rates for all causes of death, using life table methods.

Findings

Our results indicate that in the UK about 0-6% of the cumulative risk of cancer to age 75 years could be attributable to diagnostic
X-rays. This percentage is equivalent to about 700 cases of cancer per year. In 13 other developed countries, estimates of the
attributable risk ranged from 0-6% to 1-8%, whereas in Japan, which had the highest estimated annual exposure frequency in the
world, it was more than 3%.
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Journal of Epldemioiogy _ a Vol 12, Mo, 4 Juky

Life-style and Other Characteristics of Radiation Workers at Nuclear Facilities in
Japan: Base-line Data of a Questionnaire Survey

Motoi Murata,' Toshio Miyake,’ Yasushi Inoue," Sumio Ohshima,' Shin-ichi Kudo,'
Takesumi Yoshimura,? Suminori Akiba,® Toshiro Tango,* Yasuhiko Yoshimoto,® Yukiko Shimizu,*
Tomotaka Sobue,” Shizuyo Kusumi,' Tamiko Iwasaki,'* Chikao Yamagishi,' and Hiromichi Matsudaira’

To examine confounding on the risk assessment of the radiation workers at nuclear facilities in
Japan, a questionnaire survey of their characteristics such as life-style and occupational history was
performed for 54,369 male and 470 female workers who were currently engaged in the job and valid
answers were obtained from 48,281 males and 428 females. In order to know whether these character-
istics were different among different dose groups, the Mantel extension statistical test was performed
only for male respondents, with cumulative radiation doses stratified into 5 classes. Increasing trend
according 1o the increasing doses was statistically significant for the percentages of tobacco smokers
and of heavy smokers. It was also the case for heavy alcohol drinkers. Percentages of workers who
were engaged in jobs dealing with specific toxic materials were also increasing in the higher dose
groups. On the other hand, percentage of workers who underwent the X-ray examination of the upper
digestive tracts or other radiological examinations tended to be lower in higher dose groups. These
results indicate that characteristics of radiation workers such as life-style are different among dose
groups and thus may play a role as a confounding factor in the statistical relation between the radiation
doses and cancer mortalities. J Epidemig! 2002;12:310-319,

Key words: radiation worker, low dose radiation, cancer mortality, confounding factor, life-style.
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Table 4. History of tobacco smoking in male workers of different dose categones.

Dose categories (mSv)

Smoking history 3-9 10-19 20-49 50-99 100+ Total
Current smoker 18,382 3,237 4,080 2,277 1,687 29,663
(59.2) (64.0) {66.0) (65.5) (66.8) (61.4)
Past smoker 4,005 714 862 535 389 6,505
(12.9) (14.1) (13.9) (15.4) (15.4) (13.5)

Never-smoker 7.356 863 945 463 274 9,901
(23.7) (17.1) (15.3) (13.3) (10.9) (20.5)
Unknown 1,297 246 295 200 174 2,212
(4.2) (4.9) (4.8) (5.8) (6.9) (4.6)

Total 31,040 5,060 6,182 3,475 2,524 48,281

(100.) (100.) (100.) (100.) (100.) (100.)

percentages in parentheses.
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Figure 1. Percentages of current tobacco smokers in male workers by age class and dose category.
Interaction of age and dose classes on the percentage; p<0.001. Positive trend with increasing

doses; p<0.001 in all the age classes.
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Table 6. Alcohol drinking habit in male workers of different dose categories.

Dose categories (mSv)

Drinking habit 0-9 10-19 20-49 50-99 100+ Total
Current drinker 23,640 3934 4,726 2,661 1,895 36,856
(76.2) (77.7) (76.4) (76.6) (75.1) (76.3)
Past drinker 606 113 158 94 77 1,048
(2.0) (2.2) (2.6) (2.7) (3.1) (2.2)
Never-drinker 5,500 769 980 525 354 8,137
(17.7) (15.2) (15.9) (15.1) (14.0) (16.9)
Unknown 1,285 244 318 195 198 2,240
(4.1) (4.8) (5.1) (5.6) (7.8) {4.6)
Total 31,040 5,060 6,182 3,475 2,524 48,281

(100.) (100.) (100.) (100.) (100.) (100.)

percentages in parentheses.
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(Pierce and Preston, Radiat Res 154:178, 2000.)
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