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The Boice Report #42

John D. Boice, Jr., NCRP President
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UNSCEAR U.S. Alternate Representative
Vanderbilt Professor of Medicine

Human Health Studies and Radiation Protection 
Human studies of radiation health effects substantially influence the committees that provide guid-
ance on radiation protection. This is in contrast to other environmental and occupational exposures, 
such as chemical carcinogens, where human data are sparse and protection guidance is based 
mainly on cellular or animal studies and a healthy dose of judgment. 

Radiation is unique in having standing committees and organizations continually reviewing and 
assessing the health effects literature, including the United Nations Scientific Committee on the 
Effects of Atomic Radiation (UNSCEAR), the International Commission on Radiological Protection 
(ICRP), the National Council on Radiation Protection and Measurements (NCRP), and the National 
Academy of Sciences Committee on the Biological Effects of Ionizing Radiation (BEIR). NCRP has 
embarked upon a new review and Scientific Committee (SC) 1-25 (photo on next page) will ad-
dress “Recent Epidemiologic Studies and Implications for the Linear Nonthreshold Model” as used 
in radiation protection.

Purpose. The aim of SC 1-25 is to prepare a commentary reviewing recent epidemiologic studies 
and to evaluate whether the new observations are strong enough to support, modify, or alter the 
linear no-threshold (LNT) model as used in radiation protection today. The major recent studies, 
within the past two or three years, will be reviewed and strengths and limitations discussed. The 
approach will follow generally the patterns of the recent UNSCEAR 2013 Annex B coverage of 
childhood exposures to computed tomography (CT) exams and risks, as well as the UNSCEAR 
2006 coverage of radiation and cancer that provides a format for systematically reviewing, describ-
ing, evaluating, and concluding. The NCRP commentary will be in support of the ongoing Council 
Committee (CC) 1 report being developed, “Radiation Protection Guidance for the United States.” 
A comprehensive evaluation of LNT is not envisioned but just an evaluation of the recent health 
studies. There will be only a brief summary of current understanding of new radiation biology, rec-
ognizing that NCRP will soon publish the commentary “Health Effects of Low Doses of Radiation: 
Integrating Radiation Biology and Epidemiology” (SC 1-21). 

Background. The LNT model as currently used in radiation protection relies heavily on human 
epidemiology, with support from radiobiology. There is a need to carefully review the recent stud-
ies on workers, patients, children, atomic bomb survivors, and environmental circumstances. The 
scientific underpinnings of the LNT model were briefly reviewed in my September 2015 Health 
Physics News Boice Report—which incidentally received more comments than any column I’ve 
written! NCRP Report No. 136 provides a comprehensive evaluation of the LNT model as used in 
radiation protection. The U.S. Nuclear Regulatory Commission has requested public comment on 
three petitions that recommend a new look at radiation guidance, including suggestions that thresh-
old models be considered. The review of recent epidemiology will address dose response models 
in general, including threshold.

So what will be considered? We do not plan to re-review studies that have been comprehen-
sively evaluated in previous NCRP (Report No. 171, 2012), UNSCEAR (2006), BEIR VII (2006), 
or other reports, but to focus on relatively recent studies that have methodological and statistical 
strengths. These will include, but will not be limited to, studies of: atomic bomb survivors, Cher-
nobyl cleanup workers, CT exams of children, international workers (INWORKS), Massachusetts 
tuberculosis-fluoroscopy patients, Mayak workers in Russia, atomic veterans, populations on the 
Techa River, U.S. radiological technologists, and U.S. radiation workers. In addition, recent com-
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mentaries, editorials, and reviews will be considered and circulatory disease will be touched upon. 
One of the committee charges will be the comparison of exposures with high and low dose rate 
(for similar doses) to evaluate the so-called dose-rate effectiveness factor (DREF). It is not entirely 
clear whether the risk at low doses depends strongly or at all on dose rate. Dose uncertainties are 
important and studies will be evaluated with regard to their approaches to measurement error.

Path forward. The committee plans to meet initially this December and to complete its report within 
15 months. A concise but informative document of approximately 100 pages is envisioned. It will be 
considered by CC-1 members who will be recommending guidance on radiation protection issues 
for the United States within the next few years. Stay tuned!
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Members’ Points of View

More LNT
Geoffrey G. Eichholz, PhD

There is a certain unreality surrounding the continuing debate regarding the validity of the linear no-

threshold (LNT) theory for the relation between radiation dose and health effects at low dose levels, 

John Boice’s article (Health Physics News, September 2015), here referred to as the Boice graph 

(though it has been around since the 1950s). That graph, which purports to extrapolate health ef-

fects to near zero dose, and the historical discussion regarding its theoretical shape perpetuate a 

number of myths, most of which have actually been addressed by research over the past 50 years.

Those myths and associated concerns include the following (in no particular order):

-

cer involved. This is clearly misleading (remember iodine and thyroid cancer) and different 

curves could be drawn for different “health effects.”

2. Radiation effects are assumed to be independent of dose rate. The graph makes no distinc-

tion between acute exposures and prolonged low-level exposure, nor do proposed regula-

tions.

3. The effect of background radiation can be disregarded. Actually, as has often been pointed 

out, additional radiation exposures below about 10 mSv would usually be statistically unde-

tectable and of correspondingly low effectiveness, making any speculations regarding health 

effects at such low levels moot or irrelevant.
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