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TG 124, Application of the Principle of 

Justification

Why we need to reinforce and actualize the 

principle of justification in medical setting?
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B. Challenges and Opportunities since 

Pub103

C. Measuring Patient Outcomes

• NCRP Commentary 13 (1995)

D. Considerations across populations 

and generations: ethics and 

sustainability concerns

• Knowing the science

• appropriate education and training 

throughout career 

• Learning from experience 

• Use of QA/QI (e.g., Pub135, TG108)

• Ethics training 

• RP in medicine (TG109)

3 Pillars of ICRP 

Science, Experience, Ethics

Courtesy of K Applegate



Improving RP in Medicine: Iterative Steps Over Time

 ICRP Publication 73 (1996) set out stronger guidance in medicine than 

elsewhere for both justification and optimization:

3 levels of justification

2 levels of optimization

 Pub 73 also established DRLs

 Since Pub 103 (2007), 25 Annals publications on medical RP:

 Clarify guidance, e.g., how to develop DRLs (Pub 135)

 Mainly topical, systems integration, teamwork, continuous improvement in 

complex environments (TG 108)

 Recommend education and training in RP (Pub 113; collaborations with 

IAEA) Courtesy of K Applegate



Principle of Justification

Any decision that alters the radiation exposure situation 

should do more good than harm. [P103, para.203]

Challenges

 More than scientific and technical rationality

 Societal and ethical values increasingly important

Application of the Principle of Justification

ICRP Task Group 124



Mandate of TG124

 Deliberate on application of the principle of justification in all three types of 

exposure situations.

 Consider all categories of exposure for humans (workers, members of the 

public, and patients) and non-humans.

 Take particular note of situations where societal and ethical values are 

considered to have important implications.

 Emphasise the ethical values described in P138.

What ‘more good than harm’ means in society today?

On what basis the judgement should be made
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Consider Opportunities for Research on Justification: Worldwide 

“Insatiable Appetite” for Imaging

 4.2 billion exams/year (UNSCEAR 2020*)

*does not include RT imaging or radionuclide Tx

 Majority of ICRP publications focus on optimization, not 

justification

 Perhaps 1/3 of what we do is excessive/unneeded…

25% waste in USA healthcare system 

(Waste in the US Health Care System Estimated Costs and 

Potential for Savings. Shrank WH et al JAMA 2019)
Courtesy of K Applegate





Optimization, partially a 

machine tools and works



Justification that is mainly 

a physician and works 

less 





The assesment of risk in pediatric



Cumulative radiation dose in pediatrics and young adult



Cumulative radiation dose in pediatrics and young adult



Pub 73, 1996: Justification for Patient Imaging Procedures

Most benefits and risks apply to the patient

 1. Level 1: any exposure should do more good than harm 

 Taken for granted but… 

 This is why a solid foundation in medical and RP 

ethics is essential (P138 and TG109), codes of ethics, 

safety culture

2. Level 2: Evidence based imaging protocols

 Provide e-CDS imaging guidelines (at point of care)

3. Level 3: Individualized approach

Courtesy of K Applegate modified



Three levels of justification brings us to the work of new 

TG124

 Level 1: Ethical view to do more good than harm (beneficence/non-maleficence) 

 Level 2: Use of evidence-based referral guidelines or protocols. This is 

stratification of radiological protection of sub-populations or groups of patients 

based on what we know

 Level 3: Individualized approach is the situation where we use our experience, 

judgement, and ethics to create appropriate care in shared decision-making with 

patient/family; sometimes this is due to standards for radiation therapy 

individualized treatment plans; at other times, there may be a lack of evidence-

based guidelines for rare conditions. 

Courtesy of K Applegate modified



Changes since Publication 103

• Pub 138, TG109 on ethics in medical RP (patient focus)

• Strengthening ethics training will improve justification in medicine

• Enormous increase in technologies/complexity and volumes of imaging but 

strengthened optimisation has stabilized* population exposures 

• Increasing expectations, patient shared-decisions and engagement with 

stakeholders

• New domains of medical RP research (e.g., Artificial intelligence, Photon-

counting CT, heavy ion radiotherapies, targeted alpha radiotherapies)

• Interest and concern in cumulative exposure

Courtesy of K Applegate modified



Points to Be Emphasised

 Justification is ultimately judged by society.

 Ethical considerations are essential.

 Sustainable development can guide justification decisions.

 Doing good and avoiding harm often belong to different dimensions.

 A wide range of factors/aspects need to be considered, with radiation exposure often 

a relatively minor issue.

 Rigour of the justification process should be proportionate to the magnitude of 

radiation risk and complexity of the issue.

 There is overlap between justification and optimisation.

 Justification decisions always entail uncertainty.



Application of the Principle of Justification

1. Setting the Scene

1.1. Justification as a decision-making process

1.2. Factors to consider and uncertainties

1.3. Relationship to other ICRP Publications

2. Framework of the Principle of 
Justification

2.1. Scope of decision making

2.2. Relation to SDGs

2.3. Spatial and temporal domain

2.4. Integration into the overall decision

3. Basis for Judgement

3.1. Ethical considerations

3.2. Health detriment of radiation

3.3. Concept of well-being

3.4. Sustainable development

4. Relation to Other Concepts for 
Radiological Protection

4.1. Exposure situation

4.2. Optimisation of protection

4.3. Numerical protection criteria



Application of the Principle of Justification

5. Procedural Consideration

5.1. Assessment of benefits and detriments

5.2. Quantitative and qualitative approach

5.3. Distribution of benefits and detriments 
in the population

5.4. Vulnerable populations

5.5. Risks from concurrent events

5.6. Uncertainty in assessments

5.7. Potential events to consider

5.8. Stakeholder involvement

5.9. Roles and responsibilities

5.10. Review of justification decision

5.11. Graded approach

6. Practical Aspects of Justification

6.1. Planned exposure medical situation

6.2. Planned exposure non-medical situation

6.3. Emergency exposure situation

6.4. Existing exposure situation
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Controversial Issues

 Scope of justification

… the Commission only recommends that justification require that the net benefit be 

positive. [P103, para.205]

Is it beyond the scope to consider alternative methods or approaches?

 Potential exposure

In order to maintain a strict coherence in the treatment of actual and potential 

exposures, it would be necessary to extend the concept of detriment to include the 

probability of occurrence of the situation giving rise to the detriment. [P60, para.196]

Is it practical to handle actual and potential exposures on the same footing?
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