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The seriously damaged Chernobyl nuclear power plant is
located in the Ukrainian war zone. Intentional or accidental
release via detonation of radionuclides from the plant site
could pose serious health risks to the nearby population.
Cancers in different organs are the main risk of concern for
low radiation doses; however, the manner of assessing
cancer risks is now controversial in that the linear-no-
threshold (LNT) model used by epidemiologists (e.g., 1,2)
contradicts current knowledge of the chemico-biological
interactions3 that occur in the body after low radiation
doses and also promotes radiation phobia.4 Which other
model to use is unclear. The previous Low Dose Radiation
Research Program in the United States that partly focused
on radiobiological research that was linked to improving
health-risk-assessment approaches was unfortunately
canceled about 10 years ago. In establishing an approach to
use in addressing health risks for low radiation doses to
humans, researchers need to take into consideration that
unlike animal-studies data, epidemiologic-studies data for
humans are very noisy (wider stochastic error distributions)
5 so that any risk estimates generated using such data likely
involve large errors.5,6 Animal-studies data with smaller
errors (for radiation doses and biological effects) than
epidemiologic-studies data could be used in improving
modeling methods employed in epidemiologic studies and
in testing reliability of cancer risk predictions for low ra-
diation doses.

Regarding the risks of specific life-threatening deter-
ministic effects of large radiation doses (unlikely to occur
for most individuals in the Ukrainian war zone), the acute
lethality and morbidity risks can be approximated us-
ing endpoint-specific, nonlinear, hazard-function (HF)7

models. These models feature dose and dose-rate-related
thresholds and allow for external exposure to gamma ra-
diation in combination with internal exposure via alpha-
particle-, beta-particle-, and gamma-ray-emitting radio-
nuclides. The HF models also address the complex dose-
rate patterns that are associated with internal radionuclides
and can be implemented using existing computer code
systems developed in the United States and in Europe for
assessing expected health consequences of nuclear power
plant accidents for given populations7; however, parame-
ters for the endpoint-specific HF models were estimated
using deficient data that were available at the time the
models were developed (i.e., prior to 1995). Thus, pa-
rameters for endpoint-specific HF models need to be up-
dated using now-available data and the updated parameter
estimates (and related uncertainties) need to be incorpo-
rated into computer codes used in assessing risks (and
related uncertainties) of radiation deterministic health ef-
fects that include specific morbidity types and lethality
modes.

ORCID iD

Bobby R. Scott  https://orcid.org/0000-0002-6806-3847

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE

and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

1 Lovelace Biomedical Research Institute, Albuquerque, NM, USA

Received 3 March 2022; accepted 4 March 2022

Corresponding Author:
Bobby R. Scott, Lovelace Biomedical Research Institute, 2425 Ridgecrest
Drive SE, Albuquerque, NM 87108-5129, USA.
Email: bscott@lovelacebiomedical.org

https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/15593258221090091
https://journals.sagepub.com/home/dos
https://orcid.org/0000-0002-6806-3847
https://orcid.org/0000-0002-6806-3847
https://orcid.org/0000-0002-6806-3847
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
mailto:bscott@lovelacebiomedical.org


References

1. Leuraud K, Richardson DB, Cardis E, et al. Ionising radiation and
risk of death from leukaemia and lymphoma in radiation-
monitored workers (INWORKS): an international cohort study.
Lancet Haematol. 2015;2(7):E279-E281. doi:10.1016/S2352-
3026(15)00094-0.

2. Boice JD Jr. The linear nonthreshold (LNT) model as used in
radiation protection: an NCRP update. Int J Radiat Biol. 2017;93:
1079-1092. doi:10.1080/09553002.2017.1328750.

3. Scott BR, Tharmalingam S. The LNT model for cancer induction
is not supported by radiobiological data. Chem Biol Interact.
2019;301:34-53. doi:10.1016/j.cbi.2019.01.013.

4. Calabrese EJ. On the origins of the linear no-threshold (LNT)
dogma by means of untruths, artful dodges and blind faith.
Environ Res. 2015;142:432-442.

5. Scott BR. Epidemiologic studies cannot reveal the true shape of
the dose-response relationship for radon-induced lung cancer.
Dose Response. 2019;17(1):1559325819828617. doi:10.1177/
1559325819828617.

6. Scott BR. Vanishing by design of cancer risk uncertainty for low
radiation doses is misleading and unscientific.Dose Response. 2022;
20(1):15593258221078387. DOI: 10.1177/15593258221078387.

7. Scott BR. Health risks from high-level radiation exposures from
radiological weapons. Radiat Protect Manage. 2004;21(6):9-25.

2 Dose-Response: An International Journal

https://doi.org/10.1016/S2352-3026(15)00094-0
https://doi.org/10.1016/S2352-3026(15)00094-0
https://doi.org/10.1080/09553002.2017.1328750
https://doi.org/10.1016/j.cbi.2019.01.013
https://doi.org/10.1177/1559325819828617
https://doi.org/10.1177/1559325819828617
https://doi.org/10.1177/15593258221078387

	Potential Radiological Problems in the Ukrainian War Zone and Challenges for Related Health Risks Assessments
	ORCID iD
	References


