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Uncertainties About Health Effects of Radon

he Environmental Protection Agency is preparing to launch a nationwide campaign

to increase public concern about dangers arising from exposure to indoor radon.

This will represent an intensification of an ongoing program. Homeowners are
discovering that potential buyers are insisting on radon inspections before agreeing to
purchase a home. Some owners have already incurred costs of $1000 to $2000 to decrease
radon levels to current EPA recommended action levels (4 pCi/liter). But EPA may
promulgate more demanding standards. In late 1988, Congress passed the Indoor Radon
Abatement Act setting for EPA the goal of reducing indoor levels to those of outdoor air.
On average the cost to homeowners would be on the order of $10,000 each.

Health physicists have become increasingly critical of what they deem to be EPA
overestimates of indoor radon concentrations and of their effects on producing lung cancer.
For screening measurements, EPA has recommended locating monitoring devices in
basements and making measurements during the winter. In homes, a principal source of
radon is from beneath the basement floor. During the winter householders tend to ventilate
the home less than in other seasons. The recommended screening procedure yields results as
much as four times those obtained in yearlong observation of areas in which residents actually
dwell. The screening data have been used by EPA to estimate the number of homes needing
remediation and the risk of incurring lung cancer from exposure to indoor radon.

The EPA has indicated that annually as many as 20,000 lung cancers would be due to
exposure to radon. EPA Administrator William K. Reilly stated at a press conference that
people living in a house with an indoor air level of 4 pCi/liter of radon would incur a risk
of lung cancer greater than that created by smoking half a pack of cigarettes a day.

To justify its statements about radon, EPA leans heavily on studies of the incidence of
lung cancer in miners. The most recent is a 1988 report issued by the National Research
Council (1). The relevant committee made an analysis of data available from four different
cohorts of miners. The majority of excess lung cancer deaths of the total occurred among
uranium miners of the Colorado Plateau. There, smoking habits were known, and it was
possible to show that the risks of lung cancer for smokers were substantially increased by
large exposures to radon. Hard data concerning large exposures to miners during the late
1940s and early 1950s are sparse, and the committee had to rely on estimates. Conditions
in many mines at that time were cramped and primitive, and there was often no ventilation.

The NRC report included the following statement: “In summary, a number of sources
of uncertainty may substantially affect the committee’s risk projections; the magnitude of
uncertainty associated with each of these sources cannot readily be quantified. Accordingly,
the committee acknowledges that the total uncertainty in its risk projections is large” (1, p.
47). In its projections to low exposures the committee made the conventional assumption
that risk is a linear function of dose. That is, one can extrapolate from high-dose effects to
predict those at low doses. This is an assumption that has never been proved.

Uncertainties in a foundation document (1) on which EPA bases its policies create a
great need for an epidemiological approach. Such an effort is fraught with the difficulties of
trying to measure a small effect due to radon in the presence of a large effect due to smoking.
In addition confounding variables are possible. Information is available concerning possible
confounders. The electronic computer makes it feasible to store the relevant data and to
subject it to multivariate analysis. Bernard L. Cohen at the University of Pittsburgh has
accumulated a data set that provides substantial coverage of about a third of the counties of
the United States. He has performed a large-scale analysis of the data and concludes that at
low doses found in the average home, radon does not have an adverse effect (2). Were his
findings to be confirmed by further studies costing some millions of dollars, the public might
be saved not only needless anxiety but many billions of dollars as well.

Instead of efforts directed at all homeowners, EPA should give priority to identifying
rare circumstances (including high soil permeability and radium content) where elevated
levels of radon prevail and encourage remediation there.—PHILIP H. ABELSON

1. Health Risks of Radon and Other Internally Deposited Alpha Emitters, BEIR IV (National Academy Press, Washington,
DC, 1988). 2. B. L. Cohen, “Multi-stratified multiple regression tests of the linear-no threshold theory of
radon-induced lung cancer,” unpublished paper.
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