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In resolution WHА34.38 the Thirty- fourth World Health Assembly 
(1981) requested the Director - General to create an international 
committee to study the contribution WHO could make to the 
implementation of United Nations resolutions on strengthening 
peace, détente and disarmament and preventing thermonuclear 
conflict. The international committee of experts in medical 
sciences and public health that was set up in response to this 
resolution prepared a report which was presented to the World 
Health Assembly in 1983 and published by WHO in 1984.11 The 
Committee's conclusions were endorsed by the World Health Assembly 
in resolution WНА36.28 and it was recommended that WHO should 
continue to collect, analyse and regularly publish accounts of 
activities and further studies on the subject and regularly inform 
the World Health Assembly. The Director - General set up a 
management group to carry out that recommendation. As a result of 
the work of that group a second, revised version of the 1983 report 
was submitted tо the World Health Assembly in 1987 and published 
the same year.' The World Health Assembly endorsed the report 
in resolution WHA40.24 and decided that the investigation of health 
aspects of the effects of nuclear war that were not reflected in 
the report should be continued, in collaboration with interested 
United Nations bodies and other organizations, and, inter alia, 
requested the Director - General to report periodically to the Health 
Assembly on progress in the field. 

In response to resolution WHA40.24 the following report 
provides information on the major new scientific findings since 
1987 and reviews the activities carried out during that period by 
United Nations bodies and other international organizations. The 
members of the management group participated on an individual basis 
in most of these activities. 

1 Effects of nuclear war on health and health services. Geneva, World Health 
Organization, 1984. 

2 Effects of nuclear war on health and health services, second edition, Geneva, 
World Health Organization, 1987. 
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Summary 

1. This report reviews the findings since 1987 in the field of research related to the 
possible impact of nuclear war and nuclear weapons explosions on health and health 
services. 

2. The most important new data are the results of work from the Radiation Effects 
Research Foundation in Hiroshima, supported jointly by the Japanese and United States 
Governments. The findings concern the need to revise the estimations of the radiation 
doses which affected inhabitants of Hiroshima and Nagasaki during the atomic bomb 
explosions and to recalculate the related risks associated with radiation. As a result 
of the revised dosimetry the risk of cancer death is now considered to be considerably 
higher than assessed in previous reports. The long -term follow -up of the survivors of 
the two atomic explosions also showed much higher sensitivity to cancer development in 
young survivors who are now reaching the cancer -prone age. 

Э. The effects of nuclear war on health and health services has also been the subject 
of studies by other United Nations bodies and nongovernmental organizations. The 

findings and conclusions of one such study on the climatic and other effects of nuclear 
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war, published by the United Nations in 1989, are attached as Annex II to this report. A 

report of the United Nations Scientific Committee on the Effects of Atomic Radiation 

(UNSCEAR) entitled "Sources, effects and risks of ionizing radiation ", published in 1988, 

also includes data directly related to the tasks of the WHO management group. The United 

Nations is further sponsoring a comprehensive study on nuclear weapons which also covers 

aspects of the physical, environmental, and medical effects of the use of nuclear weapons 

and of nuclear testing. In addition, International Physicians for the Prevention of 

Nuclear War (IPPNW), a nongovernmental organization in official relations with WHO, has 

recently established an International Commission on the Health Effects of Nuclear Weapons 

Production. 

4. It is noted that the undergraduate and postgraduate training of health personnel in 
the effects of nuclear war on health and health services is carried out only sporadically 
and depends more on the individual initiative of some teachers than on faculty policy 
decisions. Attention is drawn to the Model curriculum: Medicine and nuclear war 

published by IPPNW in 1988, which can provide health personnel with relevant professional 
knowledge. 

5. In order to facilitate the monitoring of related activities and to ensure that data 

already published in WHO reports are readily available to new study groups, the WHO 

management group proposes that its own members be involved individually, whenever 
possible and feasible, in the work of such groups for purposes of liaison. 

6. In view of the current state of activities the group suggests reviewing the matter 
sometime in the future to determine if certain important activities are not completed. 

RECENT ACTIVITIES 

Results of the reassessment of atomic bomb radiation dosimetry 

7. During the past two years more information has become available about the acute and 
long -term effects of exposure to ionizing radiation. Most of it came from the detailed 
work carried out by the Radiation Effects Research Foundation (RERF) in Hiroshima and its 
joint United States /Japanese committee on revised dosimetry for levels of radiation 
affecting people exposed to the atomic explosions in Hiroshima and Nagasaki. It was 
discovered that the radiation doses to which the inhabitants were exposed were generally 
lower than assumed before. One of the main discoveries was that the neutron component of 
the radiations emitted from the bomb in Hiroshima was much lower than estimated earlier, 
so that in both cities neutrons contributed very little to the total exposure. The main 
reasons for this were the high humidity of the atmosphere at the time of bombing and the 
thick iron casing of the bomb used in Hiroshima. This also had an impact on overall 
dosimetry. In 1986 a new dosimetry system was introduced and the data already collected 
from Hiroshima and Nagasaki have been recalculated. Although this work is not yet 
complete it seems unlikely that further study will produce significant differences from 
the results published so far. 

8. It appears that the risk of cancer death due to radiation may be considerably higher 
than had been assumed previously. Table 1, taken from an RERF study presented at the 

IXth World Congress of International Physicians for the Prevention of Nuclear War, held 
in Hiroshima from 7 to 10 October 1989, gives the risk of death from radiation - induced 
cancers, as reported in different studies over the past 12 years. Compared with 1977, 
the risk estimates for leukaemia have increased by a factor of 5.5, those for all other 
cancers by a factor of ten. Among the reasons given for the increase are: (1) the 
longer follow -up of survivors; (2) a better model for projecting cancer deaths; (3) 

improved statistical and computing facilities. The most striking finding is the much 
higher sensitivity to cancer induction of young people, as observed among the survivors 
in the Japanese cities who were young children at the time of the explosions and who are 
now entering the cancer -prone agг. 
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TABLE 1. COMPARISON OF LIFETIME RISK ESTIMATES (PER THOUSAND 
PERSONS, FOLLOWING A SINGLE EXPOSURE TO 0.1 SIEVERT) 

Leukaemia 
All cancers except 

leukaemia 

цNSCEAR 1977 0.2 1 

REIR IIIá 0.5 5 

UNSCEAR 1988 

Present study 

1 

1.1 

10 

10 

á Biological Effects of Ionizing Radiation (a committee of the 
United States Academy of Sciences). 

Source: Yukiko Shimizu, "Risk of Cancer Among A -bomb Survivors ", 
RERF, Hiroshima, 1989. 

Work of other United Nations bodies and international organizations 

9. Since 1987 when the second edition of the WHO report, Effects of nuclear war on 
health and health services, was published, several committees organized by the United 
Nations and other organizations published reports or initiated studies at least partly 
related to this subject. The most relevant to the task of the WHO management group are 
mentioned below. 

United Nations study on the climatic and other global effects of nuclear war 

10. In response to United Nations General Assembly resolutions 40/152G and 41/86Н, the 

Secretary - General appointed a group of consultant experts to carry out a study on the 
climatic and other global effects of nuclear war. Between Margh 1987 and April 1988 the 

group prepared a comprehensive report on this complex subject. 

11. In -his foreword to the report, the Secretary - General of the United Nations states 
among other things, "The Group's report concludes that a major nuclear war would entail 
the high risk of a global environmental disruption. The risk would be greatest if large 

cities and industrial centres in the Northern Hemisphere were to be targeted in the 
summer months. In the opinion of the Group, residual scientific uncertainties are 

unlikely to invalidate this conclusion. The Group indicates that the depletion of food 
supplies that might result from severe effects on agricultural production could confront 
targeted and non - targeted nations with the prospect of widespread starvation. The 
socioeconomic consequences would be grave ". 

12. In its Chapter IV, on "Health and socioeconomic effects ", the report leans heavily 
on the findings included in WHO reports. 

1 Study on the climatic and other global effects of nuclear war. NewYork, United 
Nations, 1989. . 
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13. As the report has direct relevance to the problems dealt with by the WHO management 
group, and presents a consensus reached by leading scientists on the consequences of a 
nuclear war on the climate, its findings and conclusions are attached as Annex II to this 
document. 

Sources, effects and risks of ionizing radiation 

14. The tenth report of the United Nations Scientific Committee on the Effects of Atomic 
Radiation (UNSCEAR) on this subject to the United Nations General Assembly (in 1988) 
included annexes aimed primarily at specialists. Together with the 1986 report this 
constitutes the latest comprehensive assessment by UNSCEAR of the subject. Its 
conclusions concur with the previous WHO reports. It also deals with six nuclear 
industry accidents since 1983, with a special analysis of exposure after the Chernobyl 
accident. 

Comprehensive United Nations study on nuclear weapons 

15. This study, initiated in late 1989, is being carried out in response to United 
Nations General Assembly resolution 43/75N on the subject. The study includes physical, 
environmental, medical and other effects of the use of nuclear weapons and of nuclear 
testing. In view of the relevance of this aspect to the work of WHO, a member of the 
management group might assist the relevant United Nations committee, ensuring that an 
exchange of information could be established and maintained. 

International Commission on the Health Effects of Nuclear Weapons Production 

16. During its IXth World Congress (Hiroshima, 7 -10 October 1989), International 
Physicians for the Prevention of Nuclear War (IPPNW), a nongovernmental organization in 
official relations with WHO, established an International Commission on the Health 
Effects of Nuclear Weapons Production. Its aim is to collect available information on 
risks to health and the environment from the entire process of production and testing of 
nuclear weapons. was 
participate in this IPPNW Commission for liaison purposes. 

Model curriculum drawn up by International Physicians for the Prevention of Nuclear War: 
Medicine and nuclear war 

17. A survey carried out by International Physicians for the Prevention of Nuclear War 
several years ago revealed that fewer than 10% of the world's medical schools offered or 
provided formal instruction on medical aspects of nuclear weapons and nuclear war. In a 
somewhat larger proportion of schools, depending on the personal interest of individual 
faculty members, sporadic instruction on these topics was provided on an entirely ad hoc 
basis. The major reason is considered to be the lack of qualified teachers. Following 
discussion with the WHO management group, IPPNW prepared a model curriculum, entitled 
Medicine and nuclear war, which was published in 1988. 

18. The model curriculum provides a guide to instruction in medical aspects of nuclear 
weapons and war that should facilitate teaching for uninformed but interested faculty 
members. Lesson plans start with a historical perspective and review the weapons and 
their destructive capabilities. A description of the acute and chronic medical effects 
follows logically, with instruction as to radiation effects, indirect health effects from 
climatic and ecological changes, and psychological problems that can be anticipated to 
follow a nuclear war. Civil defence, economic effects, consequences to non- combatant 
countries, as well as the ethics and the role of health care professionals in relation to 
the use of nuclear weapons, are further subjects of the proposed lessons. With each 
topic, references and selected readings are given, and specific points and short 
questions for discussion and testing are included. 

19. The management group recommends to WHO that it should propose to medical schools 
everywhere that they should include this instructional material in their curriculum in 
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some form that is compatible with local conditions. Formal instruction in these 
potentially important medical subjects is judged to be more effective than ad hoc 
instruction on medical aspects of nuclear weapons and nuclear war given in the course of 
other teaching. 

20. Teacher training in the presentation of such material to students is also considered 
to be important. Staff from schools with experience in such courses might instruct the 
inexperienced. This should facilitate the application of the "model curriculum" in 
medical schools all over the world and increase understanding among future health care 
workers and professionals in this important subject. 

FUTURE ACTION 

21. It is recognized that the danger of nuclear war still persists. Underground testing 
continues, and the strategic effectiveness of nuclear weapons has been increased. It 

appears that most people do not fully understand the danger of the possible use of 
"small" tactical nuclear weapons. 

22. Last but not least, there are areas where the results of research are still not 
conclusive such as the influence of radiation during the prenatal period, its genetic 
consequences and its effects on morbidity in general. 

23. As resolution WHA40.24 provides for continued investigation, it is recommended that 
the work of the WHO management group should continue and that its members should monitor 
the scientific developments in related areas of research and collaborate with committees 
established by the United Nations and by other organizations as already mentioned. They 
will provide information to the Director - General as it becomes available, with an 
evaluation and proposals for appropriate action. 

24. The members of the WHO management group will review the situation at an appropriate 
time in the future; if further action in areas of relevance to their task is required, 
specific proposals to the Director- General of WHO will be prepared at that time. 

RECOMMENDATIONS 

(1) The WHO management group should continue to monitor developments in research related 
to the effects of nuclear war on health and health services. 

(2) The members of the group should collaborate individually, when feasible, with 
scientific committees established by the United Nations and other organizations studying 
the effects of nuclear war on health in order to ensure the continuous exchange of 
information and to prevent overlapping of activities. 

(3) The progress in such studies by other bodies should be reviewed at an appropriate 
time in the future to determine if certain areas relevant to the task of the WHO 
management group have not been covered. 

(4) WHO should consider the possibilities for promoting undergraduate and postgraduate 
training of health personnel in problems related to the effects of nuclear war on health 
and health services. This task is now facilitated by the availability of the model 
curriculum on "Medicine and nuclear war" prepared by IPPNW. 
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ANNEX I 

MEMBERS OF THE WHO MANAGEMENT GROUP 
Participating in the Meeting held at 

WHO headquarters on 14 -15 November 1989 

Professor S. Bergstrёm 
Department of Biochemistry Research 
Karolinska Institute, Box 60400 
10401 Stockholm 
Sweden 

Professor A. Leaf 
Massachusetts General Hospital 
Fruit Street 
Boston. MA 02114 
United States of America 

Dr Z. Pisa 
Head, Research Department of 

Preventive Cardiology, IКЕМ 
Videnska 800, P.O. Box 10 
146 -00 Prague 4 
Czechoslovakia 

Professor J. Rotb at 
8, Asmara Road 
London NW2 3ST 
United Kingdom 

Professor I. Shigematsu 
Chairman 
Radiation Effects Research Foundation (RERF) 
5 -2, Hijiyama Park, Minami -ku 
Hiroshima City 732 
Japan 

Attending from WHO headquarters: 

Dr M. L. Abdеlmоumène, Deputy Director- General 
Dr Yuji Kawaguchi, Director PCO 
Dr Maaza Bekele, ECO, WHOPAX Coordinator 

Member unable to attend: 

Professor N. P. Bochkov 
Director 
Institute of Medical Genetics 
Academy of Medical Sciences 
Moskovorachie 1 

115478 Moscow 
Us SR 
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ANNEX II 

EXCERPT FROM STUDY ON THE CLIMATIC AND OTHER GLOBAL EFFECTS OF NUCLEAR WAR 
New York. United Nations, 1989 

Findings and conclusions 

The Group's examination of the evolution of scientific thought on the global 
environmental consequences of a nuclear war reveals a clear convergence towards 
consensus. The criticisms and objections that have been raised from time to time - 

mostly concerned with uncertainty and limitations of early models - have been reviewed by 
this and other expert groups (e.g. the Joint Scientific Committee, see Golitsyn and 
MacCracken, 1987) and do not invalidate the conclusion that a large -scale nuclear war 
could have a significant effect on global climate. 

The scientific evidence is now conclusive that a major nuclear war would entail the 
high risk of a global environmental disruption. The risk would be greatest if large 
cities and industrial centres in the northern hemisphere were to be targeted in the 
summer months. During the first month, solar energy reaching the surface in 
mid - latitudes of the northern hemisphere could be reduced by 80 per cent or more. This 
would result in a decrease of continental averaged temperatures in mid - latitudes of 
between 5 and 20 °C below normal within two weeks after the injection of smoke during 
summer months. In central continental areas individual temperature decreases could be 
substantially greater. Three -dimensional atmospheric circulation models with detailed 
representations of physical processes indicate regional episodes of sub - freezing 
temperatures, even in summer. These temperature decreases are somewhat less than those 
suggested by earlier less complex atmospheric models, but the agricultural and ecological 
effects are no less devastating. Recent work presented at the SCOPE - ENUWAR workshop in 
Moscow in 1988 suggests that these effects might be compounded by a decrease in rainfall 
of as much as 80 per cent over land in temperate and tropical latitudes. The evidence 
assessed to date is persuasive that residual scientific uncertainties are unlikely to 
invalidate these general conclusions. 

Beyond one month, agricultural production and the survival of natural ecosystems 
would be threatened by a considerable reduction in sunlight, temperature depressions of 
several degrees below normal and suppression of precipitation and summer monsoons. In 
addition, these effects would be aggravated by chemical pollutants, an increase in 
ultraviolet radiation associated with depletion of ozone and the likely persistence of 
radioactive "hotspots ". 

The sensitivity of agricultural systems and natural ecosystems to variations in 

temperature, precipitation and light leads to the conclusion that the widespread impact 
of a nuclear exchange on climate would constitute a severe threat to world food 
production. The prospect of widespread starvation as a consequence of a nuclear war 
would confront both targeted and non- targeted nations. This would be aggravated by the 
increasing dependence of food production on inputs of energy and fertilizers and the 

dependence of food distribution and availability on a smoothly functioning societal 
system of communications, transportation, trade and commerce. The human impact would be 
exacerbated by an almost complete breakdown of health care in targeted countries and the 
likelihood of an increase in damaging ultraviolet radiation. The direct effects of a 
major nuclear exchange could kill hundreds of millions: the indirect effects could kill 
billions. 

The socio - economic consequences in a world intimately interconnected economically, 
socially and environmentally would be grave. The functions of production, distribution 
and consumption in existing socio- economic systems would be completely disrupted. The 
severe physical damage from blast, fire and radiation in the targeted countries would 
preclude the type of support that made recovery possible following the Second World War. 
The breakdown of life support systems, communications, transportation, the world 
financial and other systems would compound the difficulties caused by food shortages in 

non - targeted countries. Long -term recovery would be uncertain. 
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Annex II 

The immediate and direct effects of nuclear explosions and the global, environmental 
consequences of a major nuclear war constitute a continuum. Each would exacerbate the 
other. Moreover, there would be synergy within each aspect as well as between them so 
that the integrated total effect of fire, blast and radioactivity would be greater than 
their sum. Similarly, temperature decrease, brief sub - freezing episodes, diminished 
precipitation, suppressed monsoons and increased ultraviolet radiation would interact in 
a manner that would compound their separate effects. The global, environmental 
disruption resulting from a major nuclear war would be inseparably related to its direct 
and localized effects. Both should be considered in resolving policy issues of nuclear 
weaponry and should be the concern of all nations. 

The possibility exists that further global environmental consequences of a major 
nuclear exchange may yet be identified. The Group believes that the co- operative, 
international scientific effort that has identified this new dimension of nuclear warfare 
should be continued to refine present findings and to explore new possibilities. For 
example, there is a need to resolve the emerging issue of a possibly massive depletion of 
ozone as a result of major nuclear war and the ensuing increase in ultraviolet radiation 
with potentially serious consequences for exposed living organisms. 

The scientific advances that have led to a clearer understanding of the global 
consequences of major nuclear war should be pursued internationally. They should also 
interact strongly with the analysis of public policy decisions on these issues, which 
have potential implications for non - combatant nations as well as for nations that might 
be in conflict. The discussion of these matters has underscored the importance of the 
dialogue between the world scientific community and public policy makers - a dialogue 
that has illuminated this general issue during the 1980s. 


