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Radiophobia: 

7 Reasons Why Radiography Used in Spine and Posture Rehabilitation 
Should Not Be Feared or Avoided 

 
Dose-Response: An International Journal 

April-June 2018. pp. 1-10 
 
Paul A. Oakley and Deed E. Harrison. This article cites 114 references. 
 
BACKGROUND: 
 
The scientific unit of measurement for radiation dose, commonly referred to as 
effective dose, is the millisievert (mSv). 
 
A millisievert (mSv) is defined as “the average accumulated background radiation dose to an 
individual for 1 year, exclusive of radon, in the United States.” 
 
This is a PubMed indexed published commentary by the authors. It is the second 
article on this topic this year by these authors in this journal this year. 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) “Radiophobia stems from decades of scientifically erroneous extrapolations 
from high-dose atomic bomb survivor data assumed to be linear down to a zero 
exposure, the so-called “linear no-threshold” (LNT) hypothesis or model.”  
 
• Atomic bomb exposure data are used to theoretically calculate supposed 
 radiogenic cancers from low doses of radiography. 
 
• No data has ever supported the LNT model for low-dose radiation exposures 
 as used in radiography. 
 
 •• No model is justified in the estimation of radiogenic health risks at  
  doses less than 100 mSv. 
 
• Cancer deaths estimated using the LNT model for low doses (<100 mSv) are 
 “speculative, unproven, undetectable, and ‘phantom’.” 
 
• Typical radiation exposures from common spinal imaging: 
 
 •• AP and Lateral Cervical X-rays: 0.2 mSv 
 
 •• AP and Lateral Thoracic X-rays: 1.0 mSv 
  
 •• AP and Lateral Lumbar X-rays: 1.5 mSv 
 
 •• AP and Lateral Full Spine X-rays: 2.7 mSv 



 2 
2) “There is a strong push from the scientific community for the termination of 
the LNT model as used in radiation protection standards for the low-dose range (ie, 
radiography).” [4 references]: 
 
• Siegel JA, Sacks B. Eliminating use of the linear no-threshold assumption in 
 medical imaging. J Nucl Med. 2017;58(6): 1014-1015. 
 
• Siegel JA, Sacks B, Welsh JS. Time to terminate LNT: radiation regulators 
 should adopt LT. J Radiol Oncol. 2017;1:49-53. 
 
• Siegel JA, Sacks B, Welsh JS. Time to eliminate LNT: The NRC needs to adopt 
 LT and eliminate ALARA. Nucl Med Biomed Imaging. 2017;2:1-5. 
 
• Siegel JA, Sacks B, Pennington CW, et al. Dose optimization to minimize 
 radiation risk for children undergoing CT and nuclear medicine imaging is 
 misguided and detrimental. J Nucl Med. 2017;58(6):865-868.  
 
• The corollary of the LNT model is the “As Low As Reasonably Achievable” 
 (ALARA) concept. 
 
3) “There is demand within the scientific community to abandon the ALARA 
concept.” [5 references]   
 
• Andronikou S. Letting go of what we believe about radiation and the risk of 
 cancer in children. Pediatr Radiol. 2017;47(1): 113-115. 
 
• Doss M. Should the ALARA concept and the image gently campaign be 
 terminated? Paper presented at: International Pediatric Radiology; May 17, 
 2016; Chicago, IL.  
 
• Doss M. Disavowing the ALARA concept in pediatric imaging. Pediatr Radiol. 
 2017;47(1):118. 
 
• Cohen MD. Reply to Dr. Andronikou: disavowing the ALARA concept in 
 pediatric imaging. Pediatr Radiol. 2017;47(1):116-117. 
 
• Siegel JA, McCollough CH, Orton CG. Advocating for use of the ALARA 
 principle in the context of medical imaging fails to recognize that the risk is 
 hypothetical and so serves to reinforce patients’ fears of radiation. Med Phys. 
 2017;44(1):3-6. 
 
4) “Evidence-based contemporary spinal rehabilitation often requires 
radiography. Use of radiography should not be feared, avoided, or have their 
exposures lessened to decrease patient dose possibly jeopardizing image quality.”  
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5) “All fears of radiation exposures from medical diagnostic imaging are based 
on complete fabrication of health risks based on an outdated, invalid linear model 
that has simply been propagated for decades.” 
 
6) These authors present 7 arguments for the use of radiography for routine use 
in spinal rehabilitation and biomechanical analysis, including these 5:  
 
#1 The linear no-threshold model for radiation risk estimates is invalid for low-
 dose exposures.  
 
#2 Low-dose radiation activates the body’s adaptive response mechanisms,  
 radiation hormesis. 
 

Linear no-threshold (LNT) model versus hormesis model of cancer 
incidence 

 

        
 
 
 •• “The body responds to stress (including radiation) by overcompensating 
  for any damage caused during the exposure.”  
 
 •• “Low radiation doses stimulate health benefits, and high radiation doses 
  are detrimental to health.” 
 
 
#3 An X-ray radiation induces only 1 one-millionth the amount of cellular 
 damage as compared to breathing air for a day.  
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 •• Cellular damage occurs on a second-by-second basis by normal  
  metabolism (breathing).  
 
 •• “Every cell in the body has about 10 billion reactive oxygen species  
  (ROS) produced per day.” “Most ROS molecules are produced from  
  normal breathing.” 
 
 •• Each cell exposed to a medical/chiropractic x-ray will produce   
  approximately 150 ROS molecules, literally less than “a micro-  
  percentage (150/10,000,000,000) of the daily cellular ROS burden that 
  occurs mostly from breathing air.” “This deems radiogenic cancer risks 
  from the occasional radiograph examination irrelevant.” 
 
#4 X-ray radiation is below natural annual background radiation levels.  
 
• “Radioactive materials are found throughout nature and include radon, soil, 
 rock, water, food, air, and cosmic radiation from outer space, collectively 
 known as ‘background’ radiation.”  
 
• “Exposure to radiation from natural sources is an inescapable feature of 
 everyday life.”  
 
• “The average exposure to background radiation levels in the United States 
 (not including medical imaging) is 3.1 mSv per year.” 
 
• Higher background radiation levels are incurred by residents living at higher 
 altitudes. The Colorado plateau is about 6 mSv per year. 
 
• There are specific regions in the world where background radiation levels are 
 much higher than average. In Ramsar, Iran, locals may be exposed up to 80 
 times the worldwide average natural background radiation exposure (260 
 mSv per year). 
 
 •• “In populations residing in these super high background radiation levels, 
  there has never been any ill health effects ever documented to humans 
  anywhere in the world.” 
 
#5 The Risk to Benefit Ratio is Always Beneficial for Routine Radiography. 
 
• “Discovery of ‘incidental findings’ (IFs) or previously undiagnosed medical 
 conditions that are discovered unintentionally during radiography alone may 
 confer a favorable risk–benefit balance.”   
 
• Approximately 10% of chiropractic spinal x-rays show “absolute 
 contraindication to spinal manipulation, including bone fracture, malignant 
 tumor, abdominal aortic aneurism, and atlantoaxial instability.” 
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7) “Radiography is a safe imaging method for routine use in patient 
assessment, screening, diagnosis, and biomechanical analysis and for monitoring 
treatment progress in daily clinical practice.” 
 
8) “Since all mammals possess adaptive response mechanisms to 
overcompensate for radiation exposures in the levels given by routine radiography 
and that these levels are not only within and below background radiation levels but 
also lower than optimal hermetic health-enhancing levels, thus, radiation exposures 
to our patients only present a zero risk—the equivalent of a ‘benefit to benefit 
ratio’.” 
 
9) “All cancer risk estimates and dose minimizing campaigns including the 
ALARA concept are underpinned by the LNT hypothesis and are deceitful and fear-
mongering.” [Key Point] 
 
10) “Radiography is a safe imaging method for routine use in patient assessment, 
screening, diagnosis, and biomechanical analysis and for monitoring treatment 
progress in daily clinical practice.”  
 
COMMENTS FROM DAN MURPHY: 
 
The common argument against taking spinal x-rays for biomechanical purposes are: 
 
• The findings on such x-rays are commonly found in healthy, asymptomatic 
 individuals. 
 
• The x-ray findings do not change the clinical treatment approach. 
 
• Taking x-rays or not does not change the clinical outcome. 
 
• The radiation from x-rays is harmful. 
 
These authors argue that none of these are true, especially from a chiropractic 
clinical approach perspective. Their main emphasis argues against the common 
belief that exposure to radiation from medical/chiropractic x-rays is harmful to 
health. 
This is our fourth Article Review on this topic: 
 
Article Review #32-03: A Catalog Of Risks 
 
Article Review #50-16:  
Subjecting Radiologic Imaging to the Linear No-Threshold Hypothesis 
 
Article Review #28-18:  
X-Ray Imaging is Essential for Contemporary Chiropractic and Manual 
Therapy Spinal Rehabilitation: Radiography Increases Benefits and 
Reduces Risks 


