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A REVIEW OF RADIOFREQUENCY AND MICROWAVE RADIATION 

BIOEFFECTS RESEARCH AND ISSUES: 1977-1981 

by Christopher H. Dodge* and Zorach (Zory) R. Glaser** 

Presented at the 3rd annual Bioelectromagnetics Society Meeting, Congressional 

Room, Washington Sheraton Hotel, D.C., August ll, 1981, ll:45 AM. 

OPENING REMARKS(Presented by C.H.D.) 

Since our previous review which appeared in 1977 in the Journal of Microwave 

Power, we thought that the time had come to review briefly what we perceive to 

be the major events, findings, and issues which have emerged over the past 

five years. Our initial scanback over that time frame produced a rather 

awesome list of subjects which made it plain that it would be impossible to 
... 

fit them all intelligently into the approximately 15 minutes allotted to us 

today. Therefore, we present to you in the spirit of constructing a l~sting 

of those areas we feel should be addressed in our more formal, written review. 

We will touch briefly on eight major topic areas covering the time frame 1977-

1981: 1) the RF bioeffects literature (or lack of it); 2) a listing of relevant 

major national and international conferences and workshops; 3) a review of 

major findings and phenomena in nonionizing electromagnetic radiation bioeffects 

research; 4) congressional and regulatory activity (or the lack of it) in this 

subject area; 5) international standard-setting policies in the non-ionizing 

radiations (or the lack of them); 6) international occupational safety and 

health policy and practices (or the lack of them) relating to RF radiation 

exposure; 7) problems of national and international RF-related information 
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dissemination and exchange; and finally, 8) problems of increased interagency 

cooperation and coordination in this research area in an era of tight federal 

funding for research. We should note that these comments are our own and do 

not necessarily reflect the positions (official or otherwise) of our respective 

agencies. 

1. The RF Bioeffects Literature (or lack of it) 

We have been impressed with the sheer volume of literature in this field that 

has been generated since 1977, particularly in the Soviet Union and European 

countries. I am the recipient of more than 200 recent journal articles from 

the Soviet electromagnetic radiation biology literature alone. 

It seems to us that the quality of presentation has showed marked improvement 

over the past five years, but this subjective impression may only reflect 

improved instr~mentation, data gathering and processing technology, and 

better experimental protocol, rather than a qualitative improvement in the 

writing ability of our scientific colleagues. In any event, the clear message 

we received frO!!l this is that there is very rapidly developing an information 

explosion in the non-ionizing radiation bioeffects literature that begs once 

again for good management, review, and assimilation in our concerned community. 

That brings us to a correlary issue: the failure to provide timely, compre

hensive reviews of the RF bioeffects literature, particularly in the wake of 

the sensationalism generated by certain journalists during the late 1970's. 

Other related points are: the NIOSH Criteria Document on RF/Microwave radiation 
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remains in limbo, and in view of the pending relocation of the Institute (but 

probably not the involved personnel), is likely to remain in that state indefinitely; 

a National Academy of Sciences undertaking to provide a comprehensive review 

of the non-ionizing radiation bioeffects literature, which never came to pass; 

and finally, a BENER study prepared under the aegis of the President's Scientific 

Advisory Committee, which was delayed for months, and when it finally did see 

the light of day, its dissemination was very limited. We feel that the time 

has come to put into place an int~ragency game plan for a comprehensive and 

widely disseminated study on non-ionizing electromagnetic radiation bioeffects.· 

2. A Listing of Relevant Major National and International Scientific Conferences 

and Workshops 

Figure 1 provides a listing of major meetings held over the past 5 years. We 

are indebted to Professor P. Czerski for bringing to our attention some of the 

European meetings. This listing serves to underline the urgency of our earlier 

reference to an "information explosion" in the area of non-ionizing electromagnetic 

radiation bioeffects research. 

3. A Review of Major Findings and Phenomena in Non-ionizing Electromagnetic 

Radiation Bioeffects Research 

Figure 2 lists those bioeffects or phenomena that have received considerable 

attention over the past' 5 years. These include possible dominant-lethal 

genetic effects, observed in this country and possibly confirmed in Poland; 

possible co-carcinogenicity of non-ionizing electromagnetic radiations with 
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Table 2 

Major International Conferences & Workshops with RF 
lliooffecte Presentations 

European Microwave 
6th 1976 
8th 1978 

10th 1980 
11th 1981 

Conf. 
Copenhagen 
Rome 
Warsaw 
Amsterdam 

(Biosession 

J Almost no 
presented 

? 

& Review) 
bioeffects 

Electromagnetic Compatubility Meetings (very little bio) 

URSI CNFRS "Electromagnetic Waves & Biology" Symposium, 
Paris, June 30 - July 6, 1980 

Bioelectrochemistry Soc. Meet., Israel, July 1981 
(cont'd) 



Table 2 (cont'd) 

IMPI Monaco 1979 

NATO Advanced Study Inst. on "RF/Microwave Bioeffects", 
Norwich, England, 1979 

"Advances in Bioeffects .& Dosimetry of Low Engergy EM Fields", 
Internat. School of Radiation Damage & Protection, 
Erice, Italy, March 28 - April 8, 1981. 

"Biological Action of RF, Microwave & Ultrasound Radiations.,, 
10th L.H. Gray Con£., Oxford, 13-16 July 81. 

"Internat. Cong. (1st) on Magnetic Field Therapy", Rapalls, 
Italy, Octo 1979-.-

"Int:;ernat. Cong. (2nd) for Magnetomedicine", Rome, Nov. 1980. 

"Internat. Non-Ionizing Rad. Committee" created at the IRPA 
Congress, Paris, April 1977. 



NONIONIZING ELECTROMAGNETIC RADIATION BIOEFFECTS 

MA,JOR AREAS OF CONCERN 1977-1981 

-LOCAL OR GENERAL THERMAL EFFECTS 

-GENETIC EFFECTS (possible dominant: lethal effects; effects 
on specific biological structures) 

-POSSIHLE CO-CARCINOGENICITY (interactions with drugs 
and other chemicals) 

-CALCIUM EFFLUX IN BRAIN TISSUE (Frequency anq 
power-window effects) 

++ -BEHAVIORAL EFFECTS (possibly related to Ca efflux) 

-EFFECTS ON BLOOD/BRAIN BARRIER 

-EFFECTS ON BONE REPAIR MECHANISMS 

-SPECIFIC ABSORPTION RATE (SAR; pro's and con's) 
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benzopyrene, observed in Poland; frequency and power-window effects of very 

low level non-ionizing electromagnetic radiation on calcium efflux in brain 

tissue, and possibly related behavioral effects found in other studies; the 

possible effects of non-ionizing electromagnetic radiation on immune function; 

and the effects of non-ionizing electromagnetic radiation on bone repair 

mechanisms. The advent of the specific absorption rate (SAR), and the need 

for dose modeling should also figure prominently in this listing. Please help 

us to refine this list for our forthcoming written review.· 

4. Congressional and Regulatory Activity in This Area (or the lack of it) 

Since I work for the Congress, and also since, after all, this session is 

being held in the "Congressional Room", I would be remiss in not making at 

least some mention of activities on the "Hill" which are of relevance to this 

j community. Major hearing activities occurred in 1979 and again in 1981. In 

April 1979, a raajor hearing on federal research and regulatory activities in 

both ionizing and non-ionizing radiation was held jointly by the Hou~e Committee 

on Interstate and Foreign Commerce and the Senate Committee on Labor and Human· 

Resources. Those published proceedings filled two volumes (containing a 

whopping 2,858 pages)l Subsequently, in July 1979, the House Science and 

Technology Committee held a one day hearing on the health effects of non

ionizing radiaton, which was also later printed as a 455 page report. 

\ 

The only legislation introduced during the 96th Congress was a Bill (R.R. 

3132), by Rep. Holtzman (who is no longer with thE: Congress), which would have 

provided for occupational safety and health standards to protect employees 

from non-ionizing radiations. That Bill never passed. A Bill (R.R. 2676) 
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introduced by Rep. Ambro (also no longer with the Congress), in March 1979 did 

pass, and authorized appropriations for environmental research, development 

and demonstrations. No doubt, our scientific colleagues in EPA profited the 

most from that legislation. 

Otherwise, in the 97th Congress, no legislation relevant to non-ionizing 

radiation bioeffects research or regulation has been introduced (nor is any 

expected), and the only hearing activity involved a two-day inquiry by the 

House Subcommittee on Oversight and Investigations into possible non-ionizing 

radiation hazards of video display terminals (VDT) and radiofrequency di

electric heaters and sealers. I will say nothing further about the most 

recent hearing. 

That pretty well sums up Congressional activities. There have been no developments 

on the regulatory front to warrant comment. 

5. International Standard-Setting Policies in the Non-ionizing Radiations 

(or the lack of them), (presented by Z.R.G.). 

Figure 3 is an. update of our previously-published (1977) table showing international 

RF/microwave radiation standards. The present compilation is complicated by 

the fact that many of the standards, guidelines, and proposals are now frequency

dependent. We've shown occupational exposure standdards and guidelines, which ·

are believed to apply to 8-10 hour workshifts. As was the case 5 years ago, 

the United States remains virtually alone among industrialized nations of the 

world in not having an established and rigorously enforced RF/microwave radiation 

exposure standard(s) for occupational and general population.* Even the 
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proposed '81 ANSI RF guideline allows some of the highest exposures,in the 

} world, in certain portions of the spectrum. We understand that RF exposure 

standards are forthcoming in the Federal Republic of Germany, France, the 

Netherlands, and Italy. The gap between the proposed U.S. standard and those 

already promulgated in the u.s.s.R. and other European countries remains 

large. This gap is attributable (in the views of some) to the differing non

ionizing electromagnetic radiation bioeffects data bases, and the interpretation 

of the reported bioeffects and risk/benefit data of these countries. It is 

also speculated by some that lower standards in the U.S.S~R. and some European 

countries may be directly, related to the fact that the concerned industries in 

those countries are subject to more rigorous legal prosecution than counterpart 

industries in the U.S. and some other western industrialized nations. This may 

help to explain the more traditionally conservative approach to standards 

setting, particularly in the u.s.s.R., across the entire spectrum of physical 

and chemical hazards. There also may be other reasons for the differences 

_ between the U.S. and u.s.s.R. standards. 

Especially noteworthy regarding internatonal efforts in this area are the 

efforts of the world Health Organization (WHO) in the development of a criteria 

document on RF and microwave radiation, and the formation of the International 

Non-ionizing Radiation Committee (INIRC) of the International Radiaton Protection 

Association (IRPA). 

I'll now return the mike to Chris Dodge. 

*You are reminded that we are stating our own thoughts, and not necessarily 

the official positions of our respective agencies. 
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6. Related International Occupational Safety and Health Practices and Policies 

(or the Lack of Them). (presented by C.H.D.). 

Proceeding from the above speculation, it was interesting for us to also 

-~ 

.. -. ~ 11 

speculate at the 1977 URS! Airlie House meeting about differences in occupational. 

safety and health doctrine between the U.S., u.s.s.R., East Germany, Czecho

slovakia, and Poland .. The conclusions from some very inte:resting and informal 

discussions we had with concerned-officials from those countries was that the 

differences in doctrine between us and them are very great indee:d. The clinical 

examination and oversight of workers in those countries is generally far more 

detailed and rigorous than it is in the United States. This fact may help to 

explain why one so often reads in the Soviet and some East European literature 

(in contrast to the U.S. literature), references to so many subjective and 

reversible symptoms (such as neurasthania) attributable to exposure to very 

low levels of RF radiation. The general message that we received was that 

Soviet and most East European occupational health and medical practices are 
'-

far more comprehensive, conservative (probably because of standard-setting 

policy), and most importantly, personalized than like practices in the West. 

The costs versus benefits of these practices in terms of productivity and 

worker health is a very interesting point to ponder. In any event, we came 

away froin these discussions having gained some important insights into the 

basic occupational safety and health differences between east and west. Those 

insights will be the subject of another paper. 

7. Problems of National and International RF-related Information Exchange and 

Dissemination 

Obviously, language barriers have been and remain formidable, and there is 

little prospect in sight that these will be ameliorated in the near future. We 
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can only do the best that can be done with the limited resources available for 

the support of qualified scientifically-trained linguists. The scientific 

community in this area needs timely and accurately translated documents of 

high quality. So far, we have managed to muddle through the language morass. 

But there is another issue that needs to be touched upon (in our view): the 

need for better information dissemination in this field to elected officials, 

policy makers, the media, and ultimately, the public. The COMAR has already 

broken ground in preparing a pubiic information document on non-ionizing 

electromagnetic radiation bioeffects. As time goes on and our "information 

explosion" gathers even more momentum (whichit inevitably will), it will 

·r become increasingly important to have in place effective mechanism~ for disseminating 

/ this information to the non-scientific community on a timely, understandable, 

l and factually accurate basis. 

8. Problems of Increased Interagency Cooperation and Coordination in this 

Research Area in an Era of tight Federal Funding for Research. 

On a closing note, it is obvious that we are beginning to enter an era in 

which funding for basic research and for epidemiological survey of humans 

exposed to non-i.onizing electromagnetic radiations will be harder to obtain. 

Therefore, we can expect increased competition for available funding, and a 

need to make the best use of that funding. Over the past five years, the 

Federal agencies involved in regulation have evolved an effective, if largely 

informal working interrelationship in the form of the Interagency Regulatory 

Liaison Group (IRLG), RF/microwave Working Committee. _The Electromagnetic 

Radiation Management Advisory Counsel (ERMAC) periodically affords opportunities 

for the research and regulatory agencies to come together to review their 

respective programs in this area. This is an informal mechanism, 



9 

however, and we might ask ourselves whether a more formalized coordinating 

mechanism is needed at this time. Will the present, rather loose and informal 

Federal interrelationship be satisfactory as we enter into an eta of general 
' 

executive and congressional apathy with regard to radiation health and safety 

issues? Do we need a stronger voice in the Congress, in the months ahead? 

Should we be looking for other sources of funding for bioeffects research
1

such 

as private industry? It is hoped that these issues will be discussed during 

this Conferencee 

Thank you. 


