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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 FHE2, 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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Environmental Gonsequences

of the Chernobyl Accident
and their Remediation:; I A EA p u b . 1 2 3 9

Twenty Years of Experience

Figure VIIl. Thyroid cancer incidence rate in Belarus for children under 10 years old at diagnosis
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TABLE 5.6. DISTRIBUTION OF INDIVIDUAL THYROID DOSES FOR AGE GROUPS OF
CHILDREN AND ADOLESCENTS FROM THE KIEV, ZHYTOMYR AND CHERNIGOV REGIONS

OF UKRAINE, BASED ON IODINE-131 IN THYROID MEASUREMENTS [5.45]

Per cent of children with thyroid dose (Gy) in interval

Category and age group Number of measurements
<02 =021 >1-5 =5-10 =10
Settlements not evacuated
Rural areas
14 years 9119 40 43 1.7 m
5-9 years 13 460 fh2 31 h. 0.44 (1.1
10-18 years 26 904 73 23 37 (.16 <0.01
Urban areas
1-4 years 5147 58 33 15 1.0
5-9 years 11 421 82 15 2.6 (.23 0.04
10-18 years 24 442 91 N 14 (.12 <0.01
Evacuated settlements
1-4 years 1475 30 45 22 2.1
5-9 years 2432 55 36 84 0.6 (.03

1018 years 4732 73 23 36 (.13 0.02
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VII. GENERAL CONCLUSIONS

— The contamination of milk with ™I, for which
prompt countermeasures were lacking, resulted in
arge doses to the thyroids of members of the general
public; this led to a substantial fraction of the more

than 6,000 thyroid cancers observed to date among
people who were children or adolescents at the time

of the accident (by 2005, 15 cases had proved fatal);

— To date, there has been no persuasive evidence of
any other health effect in the general population
that can be attributed to radiation exposure.

Environmental Consequences

of the Chernobyl Accident
and their Remediation: I A EA p u b . 1 2 3 9

Twenty Years of Experience
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SOURCES AND EFFECTS OF

|ONIZING RADIATION

United Nations Scientific Committee on the

Effects of Atomic Radiation

UNSCEAR 2008
Report to the General Assembly
with Scientific Annexes

VOLUMEII
Scientific Annexes C, D and E

New York, 2011

Table 2. Summary of updated dose estimates for the main population groups exposed

Population group Size Average thyroid dose [l Average effective dose [l Collective thyroid dose Collective effectie
fthousands/ in 1566 in 1586 doze in 1986-2005
imEy {man Gyl fiman v/
Recovery operation warkars B30 — — &1 200
Bvacuses 115 490 57000 3600
Inhiabitants of contaminated areasd of & 400 102 650 000 28 500
Belanus, Russia and Ukraine
Inhabrtants of Belarus, the Russan 98 000 16 1600 000 175 000%
Federztion and Ukraine
Inhabitans of dstant countries” 500 000 13 660 000 130 000F

& Thymid doses only exist for a very small number of wirkers; it is not possible to give & valid average value for the whale group.
b Bffective dose estimates for the workers includs anfy the doses from extemal imadiation, defivered essentizlly from 1386 to the end of 1990 It is assumed that the reconded

dose in mGy is numesicaly equal to the effective dose in miw.
C Effactive dose estimates ars the sum of the contrbubons from extaral and intsmal iradiation, excludng the thyroad dose.

d The contaminated arsas ware defined arbeirzrily in the former Sowiet Union a5 areas where the (s levels on sol werz greater than 37 kBg/m?.

€ The tot! dose will continue o accumulate to be perhaps 25% higher for the whole Hetime.
T Al the European counfries except the three republics, Turkey, countries of the Caucasus, Andorra and San Merno.
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