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Hormesis is defined as the stimulating effect of low doses of agents that cause an 
inhibiting effect at high doses. The hormesis hypothesis states that most chemical 
and physical agents may stimulate biological effects at doses lower than a threshold, 
while they are toxic at doses higher than this threshold. Since the eighties of the 19th 
century multiple evidences of hormetic responses have been reported in the scientific 
literature. 
 
The theory of radiation hormesis states that low doses of ionizing radiation are not 
only harmless, but they have beneficial effects by stimulating the immune system and 
repair mechanisms. The theory of radiation hormesis is in conflict with the LNT 
(Linear No-Threshold) hypothesis and therefore it became controversial and holds a 
marginal position. 
 
In the radiation protection community the dominant approach in the last four decades 
is that no radiation dose is safe and ionizing radiation is harmful at any dose. The 
LNT hypothesis, first put forward as a precautionary and practical approach by the 
scientific community and the regulatory authorities, was elevated with time to the 
status of a principal theory supported by leading organizations, as the International 
Commission on Radiological Protection (ICRP).   
 
The United Nations Scientific Committee on the Effects of Atomic Radiation 
(UNSCEAR) recognized in its 1994 Report [1] the existence of adaptive responses to 
radiation in cells and organisms following exposure to a low radiation dose. On the  
other hand, the Committee believes that adaptive responses, occurring in specific 
experimental conditions, do not necessarily prevent cellular damage and it states that 
it is too early to draw conclusions for radiation protection purposes. 
 
Evidence of the radiation hormesis phenomenon is presented. Some evidence is 
derived from experiments conducted on animal and vegetal unicellular organisms 
and on laboratory animals. There are also some reports derived from epidemiological 
studies that exposure to low doses is linked to a reduced cancer mortality or 
incidence. The studies refer to the survivors of the atomic bombings in Japan, to 
people who live in the vicinity of the 1957 nuclear accident in the Urals (Russia) and 
to different cohorts of workers in the nuclear industry and of radiation workers. 
 
Some studies that are controversial in the analysis of their results or in their 
interpretation are also presented. The hormesis proponents claim that the analysis of 
the results of some studies which were designed to verify the LNT hypothesis is 
biased, since their authors ignored results which showed beneficial effects. They also 
bring some examples, in which respected scientific bodies, such as the BEIR 
(Biological Effects of Ionizing Radiations Committee of the U.S. National Research 
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Council) and UNSCEAR Committees, ignore results that show, to their opinion, 
hormetic effects. 
 
The study by Bernard Cohen from the University of Pittsburgh on the influence of 
radon in U.S. homes shows a clear tendency of decrease of the lung cancer mortality 
rate with increase of the radon concentration in the studied range (0-260 Bq/m3), as 
opposed to the expected increase according to the LNT hypothesis [2]. This study 
has been much criticized, and most of the criticism concentrates on the 
methodological aspects: it is an ecological study, which links the average risk for 
each U.S. studied county to the average exposure in that county. The assumption 
that the average exposure determines the average risk is not necessarily correct. 
 
Although hormesis could influence the philosophy of radiation protection to a large 
extent, it has not gained a serious position within the radiation protection community 
for the following reasons [3]: the evidence in humans is limited and is mostly based 
on a re-analysis of epidemiological data which served to test another hypothesis; It is 
difficult to validate or invalidate hormesis, LNT or any other theory to predict the 
effects of low doses; Hormetic effects are weak, non-consistent and are subject to 
large statistical uncertainties (as is the case for carcinogenic effects at low doses); 
The biological mechanisms are not well understood; It is not clear how hormesis is to 
be taken into account in the regulatory framework. 
 
The controversy about beneficial effects of low doses will probably continue, unless 
radiation hormesis is systematically evaluated by the scientific community. This 
necessitates an agreed definition of hormesis to permit its quantification, a 
systematic analysis of the Life Span Study (LSS) data base (the follow-up of the 
Hiroshima-Nagasaki survivors) by a balanced scientific committee in which all the 
theories about the effects of low doses would be represented, and a study of the 
biological mechanisms at the organism level [3].  
 
Validation (or invalidation) of the hormesis theory has far-reaching economic and 
social aspects. The LNT theory implies huge money expenses on protection against 
low doses. The assumption that any radiation dose is harmful is one of the causes of 
radiophobia by the public. 
 
Concerning the implications of the subject in Israel, we recommend to continue to 
base practical radiation protection on the LNT hypothesis, but to be aware of its 
limitations, and to follow up developments on hormesis and especially the 
consideration of the international bodies (ICRP and UNSCEAR) and the leading 
national authorities (such as NRPB and NCRP). 
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