
Norm VIII, Rio de Janeiro, Brazil | 19 October 2016

NORM: A Public Health Perspective

E. van Deventer
Team Leader, Radiation Programme

Department of Public Health, Environmental and Social Determinants of Health

Geneva, Switzerland

NORM: A Public Health Perspective

E. van Deventer
Team Leader, Radiation Programme

Department of Public Health, Environmental and Social Determinants of Health

Geneva, Switzerland



Norm VIII, Rio de Janeiro, Brazil | 19 October 2016

OutlineOutline

� Introduction

� Existing situations

� Radon

� Drinking/water and food

� Discussion



Norm VIII, Rio de Janeiro, Brazil | 19 October 2016

World Health OrganizationWorld Health Organization

� WHO is the UN specialized agency for 
health (established in 1948) 

� Its objective is the attainment by all peoples 
of the highest possible level of health

� 194 Member States (Ministries of Health) 
collectively decide with the WHO Secretariat 
on global health priorities and actions to 
save lives and improve health

"HEALTH is a state of COMPLETE physical, mental and social well-
being and not merely the ABSENCE of disease or infirmity" (WHO 
Constitution,1948)
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Burden of disease from environmental risksBurden of disease from environmental risks

- 23% of global deaths (and “26% of 

deaths among children < 5y) linked 

to modifiable environmental factors

- 12.6 million people died in 2012 as a 

result of living or working in an 

unhealthy environment (nearly 1 in 4 

of total global deaths).

- 2/3 of these deaths (8.2 million) due 

to noncommunicable diseases

http://www.who.int/quantifying_ehimpacts/publications/preventing-disease/en/ 
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WHO's core functionsWHO's core functions

1. Articulate ethical and evidence-based policy positions

2. Setting norms and standards, and promoting and monitoring their 
implementation

3. Shaping the research agenda, and stimulating the generation, 
translation and  dissemination of valuable knowledge

4. Providing technical support, catalysing change and developing 
sustainable institutional capacity 

5. Monitoring the health situation and assessing health trends

6. Providing leadership on matters critical to health and engaging in 

partnerships where joint action is needed
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These core functions encompass 

Radiation Protection 

These core functions encompass 

Radiation Protection 
1. Articulate ethical and evidence-based policy positions

2. Setting norms and standards, and promoting and monitoring their 
implementation

3. Shaping the research agenda, and stimulating the generation, 
translation and  dissemination of valuable knowledge

4. Providing technical support, catalysing change and developing 
sustainable institutional capacity 

5. Monitoring the health situation and assessing health trends

6. Providing leadership on matters critical to health and engaging in 

partnerships where joint action is needed
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International StandardsInternational Standards
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WHO Ionizing Radiation ProgrammeWHO Ionizing Radiation Programme

Medical, 

occupational

Existing

Planned Emergency

Accidents, incidents, 

deliberate events

Natural radiation, radon, 

cosmic
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Radiation in our environmentRadiation in our environment



Norm VIII, Rio de Janeiro, Brazil | 19 October 2016

Radiation in our environment (cont'd)Radiation in our environment (cont'd)
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International BSS (2014)International BSS (2014)

….
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Existing exposure situationsExisting exposure situations
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International StandardsInternational Standards
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Reference levelReference level

� “>a reference level (RL) that 

generally does not exceed a 

value of approximately 1 mSv”

� RL is a level of dose above 

which it is not appropriate to 

plan to allow exposures to 

occur and below which 

optimization of protection 

and safety would continue 

to be implemented. 

1 mSv
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WHO Handbook on 

Residential Radon Exposure

WHO Handbook on 

Residential Radon Exposure

Introduction

1. Health Effects of Radon

2. Radon Measurements

3. Prevention and Mitigation

4. Cost-Effectiveness

5. Radon Risk Communication 

6. National Radon Programmes

http://apps.who.int/iris/bitstream/10665/161913/1/9789243547671_spa.pdf?ua=1
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Lung cancer risk due to radon

Residential studies

Lung cancer risk due to radon

Residential studies
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Relationship approximately linear 

without evidence for threshold 

[Darby et al. 2005]
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Lung cancer risk due to radon

(Uranium miner studies)

Lung cancer risk due to radon

(Uranium miner studies)

    Study

French / Czech pooled miner cohort a

(Tomasek et al, 2008a)

German miller cohort

(Kreuzer et al,  2014)

French miner sub-cohort 1956+

(Rage et al,  2014)

European pooled miner case-control study

(Hunter et al,  2013)

German miner sub-cohort 1960+ 

(Present analysis)

European pooled residential radon study

(Darby et al, 2005)

BEIR VI joint miner cohort < 100 WLM 

(NRC, 1999)

Port Hope uranium processor cohort

(Zablotska et al,  2013)

    ERR/WLM (95% CI)

-0.02 0.00 0.02 0.04 0.06 0.08

a centered at 20 years time since exposure and 30 years age at exposure in the Czech/French study

Kreuzer et al. 

Br J Cancer 2015

� Studies with low radon exposure 

rates comparable to current 

occupational settings

� There is a statistically significant 

risk of lung cancer after low 

radon exposures in miners, 

which is compatible with radon in 

homes
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Health burden from radon

Residential studies

Health burden from radon

Residential studies

� Scientific evidence suggests 3-14% of lung cancers are due 
to exposure to indoor radon (2nd cause after smoking)

� Annually around 100,000 deaths from lung cancer are due 
to indoor radon exposure worldwide (Lim et al., 2012)

� Most lung cancer deaths related to radon are associated 
with low / moderate concentrations in normal dwellings

� Epidemiological studies do not support the evidence of a 

"safe" threshold level

� WHO recommends a reference level as low as reasonably 

achievable
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WHO Reference LevelsWHO Reference Levels

� A RL of 100 Bq/m3 is justified from a public health 
perspective because an effective reduction of radon-
associated health hazards for a population is expected 

� However, if this level cannot be implemented because of 
country-specific conditions, the reference level should not 
exceed 300 Bq/m3 (approx. 10mSv / year according to ICRP)

� The decision to set a national RLs needs to account for 
prevailing economic and societal circumstances and 
other national factors such as:

– Distribution of radon in the country

– Number of existing homes with high radon concentrations

– Prevalence of smoking
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Reference levels for radon
An evolving approach>

Reference levels for radon
An evolving approach>

Publication Year Public Workers

WHO handbook 2009 100-300 Bq/m3 N/A

International BSS 2011

(2014)

300 Bq/m3 1000 Bq/m3

EC Council Directive 2013 300 Bq/m3 300 Bq/m3

ICRP 126 2014 300 Bq/m3 300 Bq/m3
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From concentrations to dosesD.. From concentrations to dosesD.. 

Bq/m3   � mSv/y 

??
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Since then...
internationally

Since then...
internationally

2009 2010 2011 2012 2013 2014 2015    ....    20182008
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"European BSS"

(2014)

"European BSS"

(2014)

� Radon is explicitly addressed for both the public and 

workers in the Council Directive 2013/59/EURATOM (5 

December 2013) 

– Radon national action plan 

� Transposition into law at national level by 6 Feb. 2018

http://www.herca.org/highlight_item.asp?itemID=7
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Building materials  Building materials  

http://oxpeckers.org/2015/10/2002/

www-pub.iaea.org/MTCD/.../PDF/Pub1651Web-62473672.pdf
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BSS requirements (5.22 and 5.23)

Exposure due to radioactivity in food and water

BSS requirements (5.22 and 5.23)

Exposure due to radioactivity in food and water

� The regulatory body or other relevant authority shall establish 

specific reference levels for exposure due to radioactivity in 

food, drinking water, and other commodities, each of which 

shall typically be expressed as, or be based on, an annual 

effective dose that does not exceed a value of about 1 mSv

� They have to consider the guideline levels for:

– Radionuclides contained in drinking water published                              

by WHO (i.e. GDWQ) 

– Radionuclides in food traded internationally published                            

by the Joint FAO/WHO Codex Alimentarius Commission 

(i.e. Codex Alimentarius)
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Reference levels for waterReference levels for water
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WHO Guidelines for DWQWHO Guidelines for DWQ

� For use for an existing exposure situation, not for an 

emergency exposure situation

� Applies to radionuclides of both natural and artificial 

origin

� Individual dose criterion of 0.1 mSv/y from ingestion of 

drinking water (BSS dose criterion of 1 mSv/y quoted as 

a guidance on assessing the need for remedial 

measures when consistently above 0.1 mSv/y)

� Approach based on screening levels (measurements of 

gross α and β activity)
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Managing radon in drinking waterManaging radon in drinking water

� Radon dissolved in water can be released and 

contribute to increase radon concentration in 

indoor air (Rule of thumb: 1000 Bq/l in water can give rise to 

100 Bq/m3 in indoor air)

� Although ingested radon may deliver a radiation 

dose to the lining of stomach, the main route of 

entry into the body is via inhalation (> 90% radon 

dose from inhalation rather than ingestion [UNSCEAR, 2000])

� Hence it is more appropriate to 

measure/manage the radon concentration in 

indoor air rather than in drinking-water

�
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Reference levels for foodReference levels for food
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CODEX guidelines for radionuclides 

in food in international trade 

CODEX guidelines for radionuclides 

in food in international trade 

� Applies only to food with contamination following a 

nuclear or radiation emergency

� Applies only to international trade

� CODEX guideline levels defined in terms of 4 

radionuclide groups for 2 categories of foods (infant and 

non-infant foods)

– Activity concentrations derived by assuming 10% of the diet is 

imported contaminated food (equivalent to 1mSv ingestion 

dose over a year)

– Adult consumption rate of 550 kg/y and infant 200 kg/y
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DiscussionDiscussion

� The WHO public health perspective

– Includes a worker’s health perspective

– Aims to reduce the overall population 

risk and the individual risk for people 

exposed to high radioactivity 

concentrations

– Follows a conservative approach

– Is inclusive of informal industries

– Promotes clear risk communication 

strategies

– Promotes health research
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RadiationRadiation

Public Health

Radon

UV

EMF

X-rays

Public Concern

Radon

UV

EMF

X-rays
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Thank You! D.. Obrigada!Thank You! D.. Obrigada!


