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IONISING RADIATION is a well-established risk factor for 
human cancer [1]. Studies of the atomic bomb survivors in 
Japan [2], of populations of patients treated with ionising 
radiation, of uranium and other miners [3] have revealed 
excess  cancer risks of several sites, particularly leukaemia, 
lung and solid-tissue tumours [4]. All the data, which may 
be used for human risk estimates, are reviewed and sum- 
marised regularly by the United Nations Scientific 
Committee on the Effects of Atomic Radiation 
(UNSCEAR) [5-7], United States National Academy of 
Sciences Committee on the Biological Effects of Ionizing 
Radiation [11, and other national and international organis- 
ations. 

Data obtained from observations on humans are strongly' 
supported by data from biological studies. The biological 
effect of ionising radiation results in the modification and 
destruction of cellular components [7]. Ceils from different 
tissues vary markedly in radiosensitivity. It is generally 
accepted that incorrect or unrepaired modification of DNA 
are the main causes of radiation-induced damage in cells 
and hence  organs and tissues. The radiation-induced malig- 
nancies are the most important long-term effects of ex- 
posure to ionising radiation in human populations. 

Because ionising radiation has been shown to cause can- 
cer in humans, occupational exposures are carefully moni- 
tored and controlled. The International Commission on 
Radiological Protection (ICRP) has developed recommen- 
dations for limits on occupational exposure to radiation [8]. 

In many countries radiation doses experienced by people 
working in environments where they may be exposed to 
ionising radiation through their occupation are carefully 
monitored. This may be done using personal dosimeters, 
bioassay or area monitoring. These measurements provide 
the basis for assessing compliance to established dose limits. 

Although it is known that ionising radiation is a human 
carcinogen [5 7], there are still a number of important 
research questions unanswered. These primarily relate to 
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the effects on different tissues of the body and the effects of 
exposure to radiation at low doses. This latter issue remains 
of great importance since the majority of human exposure 
to ionising radiation (such as from iatrogenic sources) falls 
into this categow. Unfortunately, any such risk is difficult to 
identi~' and quanti~" principally due to the fact that no 
single national cohort is large enough to investigate the 
putative effect in a statistically meaningful manner. Thus, 
there appears to be the need for international co-operation 
in this area with the sharing and pooling of datasets.  This 
will have several advantages. Aside from increasing the 
expected number of cases (and hence increasing the statisti- 
cal power of the study and reducing the observation period) 
the pooling of data from different cohorts could also serve 
to extend the range of exposures over those found in any 
one of the existing cohorts. A necessary prerequisite for this 
pooling of the datasets would be to determine that there 
were enough similarities in the individual datasets available 
to ensure that they could be pooled. 

A recent application of the dose registry,- data has been 
reported bv Kendall and associates [91 who used the 
National Register of Radiation Workers in the United 
Kingdom to conduct a large-scale epidemiological study of 
the mortality experience of workers in the registw in relation 
to occupational exposure to radiation. The International 
Agency lbr research on Cancer is currently co-ordinating an 
international study of cancer risk among nuclear industw 
workers that involves carwing out studies with common 
protocol in 11 countries and eventually combining the data 
[101. 

In order that centralised radiation dose registers be of 
maximum value for both exposure monitoring and epide- 
miological investigation, the information to be included in 
the registw requires careful consideration. Thus, it was 
decided to hold a workshop intended primarily for persons 
involved in the development and operation of national regis- 
ters of occupational radiation dose records and their use in 
epidemiological studies of occupational radiation carcino- 
genesis. This workshop was convened principally to review 
the use of centraliscd dose registers t\)r epidemiological 
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investigations and exposure monitor ing,  and had the follow- 

ing specific objectives: 

• to review on-going epidemiological studies in Canada,  
Japan, Sweden and the Uni ted  Kingdom using centralised 

registers; 
• to review existing and p lanned  centralised dose registers 

in different countries; 
• to make recommenda t ions  on the optimal design of cen- 

tralised dose registers for epidemiological purposes;  and 
• to de termine  the comparabil i ty of existing data records in 

the various cohorts  to evaluate the possibilities for their 

pooling. 

Fur ther  background on occupational  radiation cancer 
risks, an overview of the formal presentat ions made  at the 
workshop,  and the specific r ecommenda t ions  concerning the 
deve lopment  of centralised dose registers formulated by the 
participants at the workshop are presented  in this sup- 
p lement  of  the European Journal  of  Cancer (see article by 
J.M. Zielinski et al., pages $3-$6) .  It is clear that possibili- 
ties exist at the level of international co-operat ion,  which 
could help improve our unders tanding  of  the carcinogenic 

effects of ionising radiation. 

1. US National Academy of Sciences Comminee on the 
Biological Effects of Ionizing Radiation. BEIR V. Heahh Effects 
of Exposure to Low Levels of Ionizing Radiation. Washington DC, 
National Academy Press, 1990. 

2. Shimizu Y, Kalo H, Schull "~'J. Studies of thc mortality of A- 
bomb sur~,ivors 9. Mortally' 1950-1985: Part 2, cancer mor- 
tality based on the recently revised doses. Radiat Res 1990, 121, 
120-141. 

3. US National Academy of Sciences Committee on the 
Biological Effects of Ionizing Radiation. BEIR IV. Health Risks 
qf Radon and Other Internally Deposited Alpha-emitters. 
Washington DC, National Academy Press, 1988. 

4. United Nations Scientific Committee on Atomic Radiation. 
Genetic and Somatic EfJect of Ionizing Radiation. New York, 
United Nations, 1986. 

5. United Nations Scientific Committee on Atomic Radiation. 
Ionizing Radiation: Sources and Biological k~ects. New York, 
United Nations, 1982. 

6. United Nations Scientific Committee on Atomic Radiation. 
Sources and Effects of Ionizing Radiation. New York, United 
Nations, 1994. 

7. Kiefer J. Biological Radiation Eflects. Berlin, Springer, 1990. 
8. International Commission on Radiological Protection. 1990 

Recommendations of the International Conzmission on Radiological 
Protection. ICRP Publication 60. Oxford, Pergamon, 1991. 

9. Kendall GM, Muirhead CR, MacGibbon BH, et al. Mortality 
and occupational exposure to radiation: first analysis of the 
National Registry for Radiation workers. Bdt M e d J  1992, 304, 
220 225. 

10. Cardis E, Gilbert ES, Carpenter L, et al. Effects of low doses 
and low dose rates of external ionizing radiation: Cancer mor- 
tality,' among nuclear industry workers in three countries. 
Radiat Res 1995, 142, 117-132. 

11. Zielinski JM, Krewski D, Ashmore JP, Cardis E. The use of 
national registers of radiation exposure in occupational radi- 
ation risk assessment. E u r y  Cancer 1997, 33(Suppl. 3), $3 $6. 


