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BOOK REVIEW 

Environmental Health Criteria /6: Radiofrequcncy and Microwaves. World Health Organization, 

Geneva, 1981 . 

This document, published under the joint sponsorship of the United Nations 

Environment Program, The World Health Organization, and the International 

Radiation Protection Association, provides information on electromagnetic fields 

and radiowaves in the frequency range 100 kHz to 300 GHz (-radiofrequency/ 

microwaves). A summary of knowledge on the physical aspects, biological effects. 

and health implications of energy absorption in the specified frequency range is 

included in the document. Theoretical considerations, experimental animal studies, 

and limited field and occupational exposure data are utilized as a basis for review 

and analysis of protection standards used throughout the world. 

A document of this sort should be of value to anyone who wants a review of 

radiofrequency /microwave (RF /MW) interactions and to decision makers and 

regulators in this area. The, need for ~uch a document becomes apparent when one 

considers that the progressive increase in use of electrical and electronic devices 

in industry, medicine, the home, telecommunication systems (e.g., satellite systems), 

radio broadcasting, television transmitters, and radar installations has increased 

the possibility of human exposure to RF /MW energies and thus has engendered 

increased interest in the biologic effects and health implications of exposure to such 

energies. 
On the title page, the statement is made that "This report contains the collective 

views of an international group of experts ... " with apparently different working 

hypotheses on essential questions in this field, such as thermal vs nonthermal or 

specific and weak field interactions. Regrettably, the publication is rather unbal

anced; literature which supports "nonthermal interactions" is accepted with cursory 

critique and quite often at the expense of literature which refutes such viewpoints. 

The designations "high," "medium." and "low" power densities ( p. 13) are am

biguous. Such terms and their significance should be derived only after recognizing 

the more primary relevance of internal field or the SAR concept, especially since 

this is followed by the disclaimers "the boundaries indicated for these ranges are 

arbitrary and depend on numerous factors" and were originally "applied to the 

microwave region (300 MHz-300 GHz)" and not to the radiofrequency region 

(100 kHz-300 MHz) which this publication encompasses. 

The unqualified acceptance of postulated nonthermal bioeff ects with resonant 

frequency dependence "and windows" {p. 13) is not justified by the evidence. There 

are many scientists who hold a working hypothesis that all RF/MW bioeffccts are 

explainable as the result of internal heating (albeit nonuniform throughout the 

organism). Much of the literature on ··nontherma)" effects is marred by artifacts, 

217 

003.l- 75117 /82/ I 00217-0.1$02.00/0 

• 

,,. ' 
n:.--' \ 

,_ 

, .I 



• 

218 
IIOOK lffVH'W 

conceptual prohlems, or misinterpretation of data. It is regrettable the author(s) of the present document neglected to fully explore and take such factors into cognizance. 
The use arid reiteration of "electromagm:t ic pollution" ( pp. 11, 19) are onerous in that it prejudges the quality of the environment and suggests that RF /MW emitting devices have already "defiled-~' or "desecrated" (cf. The American College Dictionary) the environment. There is no justification for the use of these words in a document that is predicated on rational objectivity. The discussion of occupational exposure limits (p. 17) ignores the well-accepted frequency dependence of RF /MW bioeffects. Such frequency dependence is the rule, not the exception, and should be so treated. If, as the author(s) suggests, "A distinction should be made between occupational and public health protection standards" (p. 16 ), the rationale for such distinction should be presented. If the reasons are only sociopolitical rather than scientific this should be acknowledged. Since emission and exposure standards are not directly comparable, it does not make sense to say "emission standards should be lower than exposure limits" (p. 17). Even the Soviets acknowledge that an emission of 1 mW /cm 2 at 5 cm from a leaking device is compatible with their exposure standard of 10 µW /cm2 which applies to the whole body. 

In Fig. 3, p. 24, the ordinate should be µW /cm2 
• Hz rather than µW /cm2 /MHz. In the discussion of microwave oven leakage (p. 32), the author(s) should point out that although for all practical purposes, modern microwave ovens contain all the microwave energy, there are leakage values which are too low to be considered biologically effective but are nevertheless measurable. Ii is incorrect to state "there are no sources readily available for checking the calibration of "probes" (p. 35) for estimating exposure levels." In the United States and other countries there are readily available sources for calibration of exposure prob~. . 

The frequency designations in Table l O (p. 51) include several errors; for example, Ely and Goldman (1956) did not use 22,800 MHz, 200 MHz, or 24,000 MHz. They used a 2880-MHz pulsed military radar (10.4 cm, S band). The discussion of chronic studies for cataracts (p. 56) is incomplete. The implication is left by the author(s) that there are few studies of chronic exposure to the eye. To the contrary: rabbits have been exposed 23 hr /day for 180 days at 10 mW /cmz with no ocular damage [Guy et al., J. Microwave Power 15, 37 ( 1980)}; monkeys after 6 years of intermittent exposure to 150 mW /cm 2 at 913 GHz have shown no eye damage [McAfee et al., J. Microwave Power 14, 41 (1979); Fed. Proc. 41, 1696 (1982)]. 
The discussion of "calcium-efflux" (p. 64, Fig. 14) contains errors. Ba win and the other authors do not present data on calcium elTiux per sc but a ratio of calcium efflux for experimental and matched control samples. The discussion of standards ( p. 83, et seq.). particularly those of Eastern Europe, is ambiguous because there is no clear indication of what tht> averaging periods are for values in the standard. This is further complicated by the ambiguous concepts of "stationary" and "nonstationary" fields. The notation "Practical values: Min per I h" (Fig. 19. p. 91) is misleading. Figure 22 (p. 103) is not clear or 
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accurate; e.g., the only place average power densities of 500 µ W /cm 2 exist in the vicinity of civil aviation radars is near the antennae-where people typically arc not present. 
It is distressing that this document, which is predicated on filling an essential need for assessment of radiofn:4ucncy /biological effects and hazards, docs not come up to the high scientific caliber and accuracy of the usual WHO publications. 

SOL M. MICHAELSON 
Department of Biology and Biophysics 
The University of Rochester School of Medicine and Dentisrry Rochester, New York 14642 


