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INTRODUCTION
A recent study of health records of the workforce at the Lucas Heights Science and
Technology Centre1, operated by the Australian Nuclear Science and Technology
Organisation (ANSTO), has shown that radiation workers have lower mortality rates from all
causes and from all cancers than the general population [1]. The Lucas Heights data cover
more than 7000 past and present employees, from 1957-1998. This study was part of a
research programme being carried out in conjunction with the International Agency for
Research on Cancer (IARC) in France and its results add to the much larger pool of data
already held by IARC.

This finding of the Australian study is similar to the findings of epidemiological studies of the
health of workers who have been exposed to low levels of ionising radiation in the course of
their occupations elsewhere in the world, and has often been explained as the “healthy
worker” effect. According to this argument, it is reasonable to expect that any group of
workers should be more healthy than an average group (with the same age and sex
distribution) from the general population. After all, they must at least be healthy enough to get
out of bed regularly and go to work. The purpose of the present paper is to ask whether this is
the whole story.

WHY WOULD RADIATION WORKERS BE MORE HEALTHY?
Another possible explanation for “healthy radiation workers” is that aspects of the work or
working conditions of radiation workers contribute to making them healthier, for example:

� medical screening before and during employment

� congenial and salubrious work environments

� specialised training

� exposure to radiation.
The proposition that beneficial effects from exposure to radiation could be a major factor
contributing to the health of radiation workers may be regarded as controversial by many
people. From a scientific point of view, it is difficult to understand why this controversy still
exists. The possibility of beneficial effects from low doses was recognised by the ICRP in
1990, although the available data were considered to be insufficient to be taken into account
in radiological protection [2]. The available data were reviewed by UNSCEAR in 1994 [3]

                                                
1 Including records from the time that it was formerly the AAEC Research Establishment.



and the existence of biologically positive effects of radiation was confirmed, even though
their mechanisms were not fully understood. Since 1994, further work has been published
(e.g. at IRPA-10) which helps to elucidate these effects and the ways in which they occur.

THE NSWS STUDY
UNSCEAR [3] discussed several studies of the health of workers who were occupationally
exposed to gamma-radiation. Significant evidence of beneficial health effects was found in
the results of the US nuclear shipyard workers study (NSWS) [4]. Other studies were
considered to be inconclusive. In the NSWS, carried out between 1980 and 1988, the death
rates of –

� 28,542 nuclear workers, having cumulative occupational doses greater than 5 mSv
(collective occupational dose ~1,450 man-Sv), were compared with

� 10,462 nuclear workers, having cumulative occupational doses less than 5 mSv (collective
occupational dose ~26 man-Sv), and with

� 33,352 non-nuclear workers, having the same age distribution but no occupational
exposure.

The total database for this study covered almost 700,000 shipyard workers, including about
108,000 nuclear workers. The three study groups were selected to represent workers doing
identical work and given the same health care. Although the title of the report [4] implies that
this was a study of the general health effects of exposure to radiation, it was primarily directed
toward adverse health effects – risks – and it did not find any. In fact, the data show that
mortality rates from all causes and from all cancers were lower for the workers with the
higher exposures, although this was not identified as a finding of the study [4,5].

It is not clear why the reduction of mortality rates was not recorded as a beneficial health
effect of radiation in the report of the NSWS [4]. Apparently, such an effect was not expected
when the study was undertaken and perhaps it was not considered relevant to the purpose of
this study. However, the effects are clearly indicated by the data [5]. UNSCEAR [3]
recognised and drew attention to the reduction in mortality rate from all causes, concluding
that it “cannot be due to the healthy worker effect alone”.

THE IARC STUDY
The author of the present paper had always assumed that the NSWS data were pooled (with
similar data from other sources) into the much larger IARC study (published in 1995) of
cancer mortality among workers who had protracted occupational exposures in the nuclear
industries of the US, UK and Canada [6]. Why would they not be? Advice from the author of
reference [5] and a rereading of reference [6] has left him in some doubt on this matter. In any
case, the purpose of the IARC study was to look only for significant dose-related increases in
mortality; data showing significant dose-related decreases were effectively excluded. With
this vital limitation, the IARC study found that there is “no evidence of an association



between radiation dose and mortality from all causes or from all cancers”, for individual doses
up to 100 mSv. 

BRITISH RADIOLOGISTS
A more recently published paper [7], examining the causes of death of 2,698 British
radiologists over a period of 100 years, contains some of the most interesting and revealing
information on the health effects of working with radiation. This is despite the fact that the
subject group is relatively small and, again, the findings of the study are somewhat clouded by
its main aim of looking primarily for evidence of increased cancer risk. The data are clearly
summarised in the paper, as follows.

Male radiologists who first registered in the period 1897-1920 incurred individual lifetime
doses of the order of 20 Sv (20,000 mSv) and experienced substantially higher rates of cancer
mortality than other male medical practitioners and members of the public. Radiological
protection measures, introduced from 1920, led to the progressive reduction of lifetime
occupational doses to around 100 mSv by 1955-1979, and to the reduction of cancer
mortality. For radiologists who first registered in the period 1955-1979, the total cancer
mortality rate was substantially lower than for other medical practitioners and for members of
the public. Furthermore, the radiologists had a lower rate of non-cancer mortality than other
medical practitioners, over the whole 100-year period covered by this study.

The low cancer and non-cancer mortality rates in the group of radiologists who first registered
in the period 1955-1979, compared with other medical practitioners, is explained in the report
of the study as “likely to be at least partly owing to the healthy worker effect”. However,
although there may be various reasons for medical practitioners being healthier than the
general public, this does not explain the apparently beneficial effects of exposure to ionising
radiation. When a group of medical practitioners who work with radiation is shown to be
healthier than the rest of the medical profession, it seems likely that this is because they work
with radiation.

CONCLUSIONS
Beneficial health effects of occupational exposures to radiation are indicated by studies of US
nuclear shipyard workers and British radiologists. The same may be true for others who work
with radiation and radioactive materials. Clearly, high levels of occupational exposure should
be avoided, but low levels of radiation (up to, say, 100 mSv in a working life) appear more
likely to be beneficial than harmful.
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