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INIRC/IRPA meeting on Gold Coast and Cairns 1988



ICNIRP CHARTER

IRPA Executive Council 

approved the establishment of 

ICNIRP as an Independent 

Scientific Commission at its 

International Congress in 

Montreal in 1992. Rules: 

Rules were similar to the 

International Commission on 

Radiation Protection (ICRP) that 

establishes human exposure 

limits for ionizing radiation



First members of ICNIRP meeting in Munich

M Swicord (US), L Szabo (Hungary), T Tenforde (US), J Berhardt (Germany), J Stolwijk (US), 

D Sliney (US), M Repacholi (Chair, Australia), R Matthes (Germany, Scientific Sec.), 

A Ahlbom (Sweden), U Bergqvist (Sweden), M Grandolfo (Vice Chair, Italy), 

J-P Cesarini (France), A McKinlay (UK), M Taki (Japan) 





Commenced in 1996     30 year anniversary in 2026



QUALITY PROBLEM IN EMF RESEARCH

• WHO's International EMF Project called for the high-quality 

EMF research needed to conduct health risk assessments 

and develop health protection standards (Repacholi & Cardis 

1997).

• ICNIRP also needs high quality research to develop their 

guideline documents

• Over US$400 million of EMF research has been conducted 

with most laboratory studies using mobile phone frequencies 

and many reporting possible health effects

• Few studies have met basic quality criteria or have statistical 

deficiencies from small sample sizes

Repacholi MH and Cardis E (1997) Criteria for EMF health risk assessment. Radiation Protection 

Dosimetry 72: 3-4, 305-312



WHO REQUIREMENTS FOR HEALTH RISK 

ASSESSMENTS AND RECOMMENDATIONS

Largely because of heterogeneity in study quality WHO now 
requires:

1. For health guidelines and advice the conclusions must be 

“…supported by one or more systematic reviews of the 
evidence…[which] should be reported in a standard format using the 

PRISMA reporting guidelines” (WHO, 2014).

2. WHO also requires:

• assessment of risk of bias (RoB) for individual studies, 

• determination of results consistency across studies, 

• relevance of results to specific health endpoints,

• the variance in results across studies, and 

• determining possible publication bias.

WHO (2014). WHO handbook for guideline development, 2nd edition, World Health Organization, Geneva. 



REVIEWS OF HEALTH RISK ASSESSMENT

• Twelve recently published WHO-sponsored systematic 

reviews of RF health studies were unable to reach definitive 

conclusions due to methodological deficiencies in the primary 

literature, a high risk of bias and poor reporting. 

• Despite there being international guidelines for conducting 

high-quality laboratory research (OECD, 1998,2018), RF 

bioeffects studies that fail to meet basic quality criteria 

continue to be published. 

OECD (1998) OECD Principles on Good Laboratory Practice and Compliance Monitoring 

https://www.oecd.org/en/publications/1998/01/oec d-principles-on-good-laboratory practice_g1gh32e8.html

OECD (2018), Guidance document on good in vitro method practices (GIVIMP). OECD Series on Testing and 

Assessment, No. 286, OECD Publishing, Paris doi.org/10.1787/9789264304796-en



ASSESSMENT OF STUDY QUALITY 

VERSUS RESULTS

Many calls for increased study quality have come from papers 
showing that as study quality increases the number of positive 
results decreases. 

Simkó M et al (2016) Quality matters: systematic analysis of 
endpoints related to “cellular life” in vitro data of radiofrequency 
electromagnetic field exposure, Int. J. Environ. Res. Public Health 13 
(2016) 701.

Vijayalaxmi and Prihoda TJ (2019) Comprehensive review of 
quality of publications and meta-analysis of genetic damage in 
mammalian cells exposed to non-ionizing radiofrequency fields. Rad. 
Res 191: 20–30.

Zeni O and Scarfi MR (2019) Experimental requirements for in vitro 
studies aimed to evaluate the biological effects of radiofrequency 
radiation. Int. J. Environ. Res. Public Health 13: 70.

Foster KR and Vijayalaxmi (2021) Needed: more reliable bioeffects 
studies at “high band” 5G frequencies, Front. Comms. Net. 2: 
721925, https://doi.org/10.3389/frcmn.2021.721925.



RECENT EXAMPLE

• Simkó et al (2025) assessed whether RF exposure activates 

any of IARC’s 10 key characteristics (KCs), physiological 

mechanisms leading to human cancer (Smith, 2019),

• KC 10 “alters cell proliferation, cell death or nutrient supply”, 

had 129 studies, sufficient for assessment

• Study quality was assessed using 6 simple risk of bias or 

quality factors that any good research study should 

incorporate

Simkó M et al (2025) Exposure to radiofrequency electromagnetic fields and IARC carcinogen assessment: 

Risk of Bias preliminary literature assessment for 10 key characteristics of human carcinogens. Mutation 

Research-Reviews in Mutation Research 796: 108545.

Smith MT (2019) Key characteristics of carcinogens. Chapter 10. Tumour site concordance and mechanisms 

of carcinogenesis. IARC Scientific publication no. 165. Edited by Baan RA, Stewart BW, and Straif K. Lyon.



RISK OF BIAS FACTORS 

(QUALITY CRITERIA)

Quality criteria Description

Q1: Sham 

controls

Control groups in the same equipment and environmental conditions without RF exposure, to 

simulate identical exposure conditions. Without sham controls, can’t attribute effects to the exposure.

Q2: Positive 

controls

Controls treated with well-known agent that induces the effect under investigation, to confirm 

experimental sensitivity. In vivo studies can use historical outcomes as positive controls.

Q3: Negative 

controls

Controls with samples placed in incubators with no other intervention, to provide background levels 

of the endpoint. In vivo studies can use historical controls.

Q4: Temperature 

control

Temperature within the sample recorded during exposure to RF to allow identification of non-thermal 

effects from those due to heating.

Q5:  Blinding
Blinding scientists to which groups are exposed/non-exposed, as well as to the final analyses. 

Needed to avoid individual/observer bias.

Q6: Dosimetry
Adequate description of dosimetry sufficient to allow replication and/or confirmation studies by 

independent laboratories.

Simplified risk of bias criteria for in vitro and in vivo EMF studies from Simko et al 2025



QUALITY OF KC10 STUDIES

▪ 129 studies assessed against increasing numbers of our risk of bias 

(RoB) or quality control (QC) factors (Simkó et al 2025). 

▪ Many studies did not use basic controls, were not blinded or had 

poor dosimetry. Some used mobile phones for exposures.

▪ Studies complying with all 6 quality factors found no effect.



QUALITY CRITERIA DIFFER 

WITH RESEARCH AIMS

All studies should meet the basic quality criteria 
to be recommended by the Guidance document

Exploratory studies finding unexpected effects 
are publishable and valuable, but cannot be used 
to develop policy. Contribute to scientific dialogue.

Confirmatory studies must meet higher quality 
criteria to provide evidence if an effect is real and 
robust. 

Health risk assessment studies must meet the 
highest standards because they inform decisions 
affecting public health/safety and exposure limits.



CRITERIA FOR EXPLORATORY 

LABORATORY STUDIES

Exposure Assessment

Document measurement methods 

State exposure conditions 

(frequency, modulation, duration)

Study Design

Justify sample size or acknowledge 

preliminary nature of study

Describe controls/comparison groups 

Statistical Approach

Describe statistics 

Describe all endpoints examined 

(not just significant ones)

Documentation

Methods described sufficient for 

replication

State study is exploratory

Discuss limitations

NOT Required

Pre-registration 

Power calculations 

Sophisticated dosimetry



CONFIRMATORY LABORATORY RESEARCH

Exposure Assessment

Quantitate exposure 

Temperature monitoring and 

SAR/dose calculations

Document spatial/temporal variability

Study Design

Power calculations

Appropriate controls 

Blinding where feasible 

Statistical Approach

Pre-specify analysis plan

Include effect sizes with confidence 

intervals, not just p-values

Correct for multiple comparisons

Report all pre-specified analyses 

regardless of outcome

Replication Context

Discuss consistency with prior findings

If contradicting prior studies, analyze 

potential reasons

Documentation

Sufficient detail for precise replication

Data sharing (raw data or detailed 

summary statistics)

All deviations from protocol explained



HEALTH RISK ASSESSMENT STUDIES

Exposure

Traceable calibration

Full uncertainty analysis 

Dosimetry (IEEE/CENELEC/IEC)

Temperature monitoring

Detailed exposure characterization 

Study Design

GLP or equivalent 

Sample sizes justified 

Full controls

Dose-response over exposure range

Compliance with OECD, ISO, etc.

Statistics

Pre-specified endpoints 

Multiple comparison corrections

Individual and trend test analyses

Historical control data if appropriate

Biological Relevance

Dose levels related to human exposure

Discuss mechanistic plausibility 

Integrate with toxicological/bioeffects 

knowledge base

Documentation

Complete audit trail

Raw data made available 

Standard reporting format

Peer review before submission

Quality Assurance

Independent QA oversight documented

Chain of custody for specimens

Equipment maintenance/calibration 

records



JAPANESE/S KOREAN ANIMAL 

CARCINOGENESIS STUDIES

Japanese/South Korean animal carcinogenesis studies used the 
same protocol, exposure systems and rat models as NTP. Studies 
conducted in independent laboratories, and had all the study quality 
criteria needed to comply with health risk assessment studies used 
by health regulatory and standards setting agencies.

Studies sought to confirm key positive results of the US NTP study. 
However, they did not find significant changes in tumour incidence 
or any damage or mutations in the DNA of male rats exposed to 900 
MHz  CDMA mobile phone signals at 4 W/kg.

Imaida et al (2026) The International Collaborative Animal Study of Mobile Phone Radiofrequency Radiation 
Carcinogenicity and Genotoxicity: The Japanese Study. Toxicological Sciences 209(3) 
doi.org/10.1093/toxsci/kfag002

Kim et al (2026) The International Collaborative Animal Study of the carcinogenicity and genotoxicity of 
mobile phone radiofrequency radiation: the Korean study. Toxicological Sciences 209(3) 
https://doi.org/10.1093/toxsci/kfag001



STATISTICS
A major problem with RF bioeffects studies is their small number of 
replications (n) and the use of p < 0.05 as the only measure of 

statistical significance

SAMPL Guidelines (Lang and Altman, 2013) provide 2 guiding 
principles:

1. Describe statistical methods with enough detail to enable readers 
with access to the original data to verify the reported results. 

2. Provide enough detail so results can be incorporated into other 

analyses. 

P values alone fail to convey important information about effect size and 

are not sufficient for re-analysis. Need descriptive statistics for the 

variable being compared, including sample size of the groups, the effect 

size associated with the P value, and the precision of the estimate, 

usually a 95% confidence interval.

Lang T, Altman D (2013) Basic statistical reporting for articles published in clinical medical journals: the 

SAMPL Guidelines. In: Smart P, Maisonneuve H, Polderman A (eds). Science Editors' Handbook, 

European Association of Science Editors



JAPANESE GOVERNMENT INITIATIVE

The Ministry of Internal Affairs and Communications of Japan (MIC) 
is sponsoring a project to develop guidance for quality EMF (> 0-300 

GHz) laboratory research. 

Goal: Improve the quality and transparency of individual studies.

Guidance Document is intended to: 

• Provide benchmarks for high-quality science. 

• Provide a framework to enhance scientific rigor and reproducibility.

• Provide a checklist for self-assessment and review. 

• Help researchers assess their study design

• Help journal reviewers and editors assess research quality of 

manuscripts.

Project to be completed by 2027.



WHY THIS INITIATIVE STARTED IN JAPAN?

BACKGROUND AND MOTIVATION FOR PHASE I

International expert surveys 

• Range >0–300 GHz

• Broad interest in more 

transparent and consistent 

approaches

Key message: common 

guidance is needed

Interdisciplinary discussions in Japan

• Engineering

• In vitro toxicology

• In vivo toxicology

Field-specific challenges were 

discussed across disciplines

Key message: a shared framework is 

needed

Need for a shared framework to support study planning, 

transparency and reproducibility



PHASE I TO PHASE II: 

CHECKLIST TO INTERNATIONAL GUIDANCE

Phase I (FY2019-2023)

International surveys + Interdisciplinary discussions in Japan

Output

Practical checklist framework

to support transparency, reproducibility, and clearer study planning

Phase II (FY2024–FY2027)

International guidance initiative

International Advisory Board

To refine the framework and develop guidance with broader international 

relevance

This project (JPMI001) is sponsored by the Japanese Ministry of Internal Affairs and Communications 



International Advisory Board 
(Refinement & Endorsement)

Japanese Expert Committee
(Drafting the Guidance)

Scientific Secretary

(Logistics)

PROJECT COMMITTEE 

FRAMEWORK (PHASE II)



COMMITTEE MEMBERS

International Advisory 

Board (Phase II)

Japanese Expert 

Committee (Phase I,II)

Dr Michael Repacholi (Chair) Prof Kenji Hattori (Leader)

Prof Ken R Foster (V. Chair) Dr. Masateru Ikehata

Prof Myrtill Simkó Dr. Akira Ushiyama

Dr Rene de Seze Prof. Yukihisa Suzuki

Dr Olga Zeni Dr. Sachiko Yoshie

Dr Akimasa Hirata Dr. Shin Ohtani

Prof Ken Karipidis

Mr. Hiroaki Miyagi (Scientific Secretariat)



SCIENTIFIC COMMUNITY INPUT IS 

WELCOME

STEPS EMF Project web site will allow interested scientists to follow 
progress and submit comments on the Guidance document.

STEPS EMF web site: https://steps-emf.net/ 

QR code: 

Scientists can also direct questions and suggestions to the 
Secretariat at steps.emf.admin@gmail.com

The final guidance on EMF laboratory research quality will likely be 
published in Bioelectromagnetics

https://steps-emf.net/
https://steps-emf.net/
https://steps-emf.net/


PANEL MEMBERS

Dr Michael Repacholi (Moderator)

Prof. Kenji Hattori

Dr Ken Karipidis

Prof. Myrtill Simkó 

Prof. Yukihisa Suzuki

Dr. Masateru Ikehata

Dr. Akira Ushiyama

Dr Akimasa Hirata



QUESTIONS FOR PANEL DISCUSSION

1. Should studies not complying with basic quality 

requirements be ignored in reviews? 

2. Should journals be encouraged to reject 

manuscripts that do not adhere to basic quality 

criteria?

3. Should researchers identify what quality level their 

studies have been designed: Exploratory, 

Confirmatory or for Health Risk Assessment?

4. Other questions? 
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