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EFFECTS OF NUCLEAR WAR ON HEALTH AND HEALTH SERVICES 

In order to follow up resolution WHA36.28, on "The role of physicians and other health 
workers in the preservation and promotion of peace as the most significant factor for the 
attainment of health for all", the Director-General has established a WHO Management Group 
with Professor S. Bergstrom (Sweden), Professor N. P. Bochkov (USSR), Professor A. Leaf 
(United States of America), and Professor J. Rotblat (United Kingdom of Great Britain and 
Northern Ireland) as members. The principal task of this Management Group is to review the 
information and, whenever necessary, to undertake studies to supplement and update the report 
of the International Committee of Experts in Medical Sciences and Public Health to Implement 
Resolution WHA34.38 on "Effects of nuclear war on health and health services" presented to 
the Thirty-sixth World Health Assembly. 

In this information document the Director-General provides the short progress report of 
the WHO Management Group• 



1. Introduction 

In 1983, the Thîrty-sixth World Health Assembly adopted resolution WHA36.28 on "The role 
of physicians and other health workers in the preservation and promotion of peace as the most 
significant factor for the attainment of health for all", in which it requested the 
Director-General to publish the report on "Effects of nuclear war on health and health 
services" prepared by the International Committee of Experts in Medical Sciences and Public 
Health. This report was published in 1984 by WHO in seven languages1 and by now close to 
20 000 copies have been distributed worldwide, the major part through sales. 

In order to follow up resolution WHA36.28, the Director-General has established a WHO 
Management Group with Professor S* Bergstrom (Sweden), Professor N. P. Bochkov (USSR)， 
Professor A. Leaf (United States of America), and Professor J. Rotblat (United Kingdom of 
Great Britain and Northern Ireland) as members. The principal task of this Management Group 
is to review the information and whenever necessary, to undertake studies to supplement and 
update the above-mentioned report. To meet these objectives the members of this Group have 
developed contacts with international and national institutes, organizations and committees 
engaged in the study of problems related to the effects of nuclear war on health and health 
services, and through personal contacts and participation in their work have provided as well 
as received relevant information prepared by or needed for WHO work in this area. 

The following is a summary of the progress of the work of this WHO Management Group in 
specific areas9 which are at present under review. 

2. Climatic effects 

Since the WHO report on "Effects of nuclear war on health and health services" was 
published several studies have been undertaken which have examined in detail the global 
consequences to the climate in a variety of war scenarios of the vast amounts of smoke that 
would enter the atmosphere from fires resulting from nuclear explosions. The TTAPS (Turco, 
Toon, Ackerman, Pollack and Sagan) report, "The climatic effects of nuclar war",^ concluded 
that the absorption of solar energy by the soot particles would result in subfreezing land 
temperatures and darkness persisting for many months* These conditions would affect 
noneombatant countries and probably extend to the Southern hemisphere, even if the nuclear 
exchange occurred in the Northern hemisphere* All countries would thus suffer the 
devastating effects to plant and animal life, food, and water supplies of the darkness and 
freezing； tropical animals and plants would be particularly vulnerable. 

The reassessment of climatic effects of thermonuclear explosions in a variety of war 
scenarios by the United States National Academy of Sciences published in December 1984 
emphasizes the quantitative uncertainties of the assumptions that must be made in such 
climatic estimations. Its report is more conservative in the estimates of the duration and 
degree of the reduction of sunlight and temperature, but in general confirms that a "nuclear 
winter" is not an improbable consequence of a large-scale nuclear war. Even if these 
perturbât ions are small, the ecological consequences would be devastating, as stated in the 
WHO report• 

The International Council of Scientific Unions1 Scientific Committee on Problems of the 
Environment - Environmental Consequences of Nuclear War (SCOPE-ENUWAR) is engaged in a 
similar reassessment and its findings are expected in mid-1985. 

3. Radiation effects 

Since the WHO report was written, further information has also become available 
influencing the estimates of radiation casualties in a nuclear war, for both acute and 
long-term effects of radiation. 

1 International Committee of Experts in Medical Sciences and Public Health to 
Implement Resolution WHA34.38. Effects of nuclear war on health and health services. 
Geneva, World Health Organization, 1984. 

2 . 
Scientific American, August 1984, Volume 251, No. 2. 



(a) Acute effects: The estimate of the number of fatalities from acute effects is very 
sensitive to the assumed value of the LD50• In the WHO report a value of 4.5 Gy (surface 
dose of whole-body exposure in a short time) was assumed, based on the scanty data from 
accidents under peace-time conditions. It is likely that under war-time conditions the 
LD50 value would be significantly lower. The largest number of people ever exposed to high 
doses were at Hiroshima and Nagasaki. If this material could be utilized a more precise 
value might be obtained* For this purpose, the WHO Management Group sponsors a project in 
Japan to analyse all available data in the light of the new dosimetry. 

To ascertain whether war-time conditions might affect the LD^q value, it is also 
important to follow up all cases of acute exposure resulting from accidents in peace-time 
conditions. To accomplish this goal, information is being collected by the WHO secretariat 
from an ongoing study. 

A recent review of the LD5Q in man suggests that in a nuclear war any person exposed 
to more than 1 Gy may have a considerably reduced chance of survival due to the suppression 
of the immune defences of the body. Mechanical injuries, burns, and pulmonary or 
gastrointestinal infections, from which a person would normally recover, may prove fatal if 
combined with a sublethal dose of radiation. There is evidence from laboratory experiments 
of a synergism between sublethal traumata and sublethal radiation exposures. 

The number of acute radiation casualties from radiation exposure may thus be 
considerably larger than estimated in the report. 

(b) Long-term effects 

(i) Intermediate fall-out. As a result of the greater accuracy of targeting, the , 
strategic nuclear arsenals now contain more warheads that are of lower explosive yield. The 
radioactivity from such weapons is then largely deposited in the troposphere and falls to the 
ground in a much shorter time - a few weeks - than from the stratospheric deposition from 
high-yield weapons; this intermediate fall-out is therefore much more radioactive. I11 the 
case of the all-out nuclear war scenario this would result in increased carcinogenic and 
genetic effects, more than doubling the numbers given in the report. 

(ii) Radiation doses from an attack on nuclear power installations, A detailed 
study, based on a computer model, has been carried out in the Lawrence Livermore Laboratory, 
Berkeley, CA, USA 011 the effects of an attack on nuclear reactors and other facilities. 
Because of the higher proportion of longer-lived nuclides in a reactor, the radioactivity 
from a nuclear facility persists for much longer than from a nuclear weapon. If in the 
all-out nuclear war scenario, it is assumed that the nuclear installations were attacked, 
there would be a considerable increase in the total accumulated dose from both local and 
intermediate fall-outs• Assuming a 500-gigawatt power programme, the probability of cancer 
induction, or of genetic defects, among the survivors would be about five times greater than 
it would have been without an attack on these nuclear installations. 

(c) Transboundary effects: It is evident that the effects of a nuclear war will not be 
limited to the belligerent parties• The spread of radioactive materials to noneombatant 
populations is a very real concern and a most disturbing one. What happens in countries that 
do not even have radioactive monitoring capability to deal with transboundary release of 
radioactive materials? 

The International Atomic Energy Agency (IAEA) has given considerable attention to the 
problem of accidents that may occur with peaceful uses of atomic energy. In the Agency1 s 
emergency plans, action is based 011 formal agreements for intercountry cooperation. The 
situation, however, would be entirely different in the event of thermonuclear war, but even 
an accident with a nuclear weapon might have serious consequences. This problem is of 
particular concern to developing countries which lack any radioactive monitoring system, and 
the Management Group recommends the continuation of the collaboration with IAEA in this area. 

4. Indirect environmental effects of nuclear war affecting health 

Studies subsequent to the WHO report strengthen the conclusion that nuclear war will 
cause disintegration of the social, economic and political fabric of societies. 



Furthermore, the WHO report briefly discussed the depleting effects on the stratospheric 
ozone layer of nitrogen oxides created by large thermonuclear explosions. Attenuation of 
this protective layer, which shields the earth1s surface from the biotoxic effects of solar 
ultraviolet radiation, would expose people to hard UV-B radiation. In addition to increasing 
the incidence of skin cancer and eye disturbances in man and animals and causing injury to 
plants, it is now recognized that ultraviolet radiations impair the immune system in man. 
This specific effect will increase susceptibility and severity of infections in survivors of 
the other acute disastrous effects of nuclear war, who find themselves in an unsanitary 
environment, malnourished and devoid of medical services. 

Electromagnetic pulse： In the discussion in the WHO report of the management of 
casualties in a nuclear war, sufficient attention was not given to the disrupting effect of 
the electromagnetic pulse (EMP)• The pulse which may result from a single explosion at a 
high altitude could put out of action the electric power grid of a whole country, as well as 
emergency power supplies. Moreover, by disrupting telephone arid radio communication it would 
render useless any plan of mobilizing the medical services for rescue work or any other 
planned efforts• 

5• Psychosocial and mental health aspects of the nuclear war threat 

Since about 1980， there has been an increased interest in the psychosocial and mental 
health dimension of the nuclear war threat. The various studies that have been published -
whether primarily theoretical or empirical (e.g.9 population sample surveys) - fall into 
three principal categories: 

(a) projections and scenarios about the possible behavioural and mental health 
consequences of an eventual nuclear conflict； 

(b) studies on the present-day mental health effects of living under a perceived threat 
of nuclear annihilation; 

(c) studies on the psychological factors that create and sustain the current arms race. 

Of these categories, the first two are of particular interest if an integrated picture 
of the total health consequences of a potential nuclear war is to be obtained• 

Although all experts agree that a full cognitive appraisal of the range and extent of 
the behavioural consequences of a nuclear exchange is impossible, partial projections of 
considerable validity can be made by extrapolation from observations and measurements of 
individual and group reactions in several prototypical situations： (i) survival after the 
Hiroshima and Nagasaki blasts; (ii) other man-made and natural disasters, such as 
large-scale aetial bombing in the second World War, earthquakes, floods and cyclones； 
(iii) situations of prolonged extreme stress (e.g.9 survivors of the Nazi concentration camps 
in the Second World War). Generally, the expected effects of a nuclear conflict on human 
behaviour and mental health are divided into short-term consequences and long-term sequelae. 

As pointed out by Chazov & Vartanian，^ the extreme psychological stress which is 
likely to affect a very high proportion of those surviving the detonation of a nuclear device 
would be an important aggravating factor enhancing the devastating effects of the other 
components of the damage. Acute confusional states due to brain damage, anxiety and stupor 
reaction, leading either to hazardous acts or to an apparent state of apathy and inaction, 
are likely to be mass, rather than individual, phenomena, and to disrupt beyond repair any 
attempted civil defence or damage control action. The total number of casualties, therefore, 
is likely to increase because of the maladaptive behavioural reactions of the majority of the 
population in the blast area. 

Even more devastating, however, can be the long-term mental health prospects for the 
surviving human groups in the drastically altered post-nuclear war ecology. Holmes^ 

1 Chazov, E. I. & Vartanian, M. E. Behavioural aspects of the arms race and of the 
possible consequences of a nuclear war. Zh. nevropatol. i psihiatr., 82： 1441-1445 (1982). 

2 Holmes, J. The psychology of nuclear disarmament： a case study. Bulletin of the 
Royal College of Psychiatrists, 6, No. 8: 136-138 (1982). — 



pointed out that the phrase "survivor syndrome" has been used to describe the state of 
psychological shock and disablement which results in those that are left behind by the dead, 
and Chazov & Vartanian emphasized the role of the post-war sensory deprivation representing a 
total disruption of all the social networks which help to maintain the psychological 
well-being and mental health of a person.1 Since the whole fabric of society would be 
profoundly affected, the cultural transmission of knowledge and values from one generation to 
another would suffer both quantitative and qualitative changes. 

The second category of studies indicates a high prevalence of fears and anxiety states, 
focusing on the actual nuclear war threat, in different populations. The American 
Psychiatric Association Task Force on the Psychosocial Impact of Nuclear Developments,2 
which explored the "psychic costs of living in a world that could self-destruct at any moment 
and the effect that instability has on futute generations", carried out a questionnaire 
survey of grammar and high school students which revealed widespread and deep psychological 
disturbance in the children, directly related to their expectations and fears of nuclear 
war* Similar studies in the USSR and other countries have produced remarkably comparable 
results. A recent survey of 5572 children aged 12-18 in Finland concluded that "the fear 
of war exceeded all other fears in each age group", and that "fears about war ••• should not 
be overlooked by mental health professionals"• Clinical studies of anxiety and depressive 
disorders in which imminent nuclear annihilation is experienced as an existential threat 
(e«g.. Holmes. 19824), suggest that psychopathology related to the current world nuclear 
affairs is already a widespread phenomenon. Hypotheses have been formulated on the possible 
consequences of such traumatic experience for the psychosocial development of children and 
adolescents, and especially for the formation of a personality pattern characterized by 
pessimism, cynicism, search for immediate gratifications, and nihilism towards the values of 
the adult society. 

The brief review of recent studies indicates the broad spectrum of psychosocial and 
mental health concerns linked to eventual consequences and actual perceptions of a possible 
nuclear war. Analysis and dissemination of such information could promote public education 
and should be seen as an integral part of the WHO effort. 

6. Education of physicians and health professionals 

In order to assess the education of physicians, other health workers and scientists to 
ail understanding of the dire consequences to health of a nuclear war, as described in the WHO 
report, a survey of curriculum offerings in medical schools throughout the world has been 
undertaken by the Physicians for Social Responsibility (PSR)• They found that of the 124 
medical schools contacted in the USA, 89 responded and of these only 63% had some teaching 
about health consequences of nuclear war. None offered separate required courses, but a 
variety of one or more lectures or film presentations were provided as elective offerings. 
The International Physicians for Prevention of Nuclear War (IPPNW), in a survey of the other 
1133 medical schools in the world, received responses only from 168 schools; of these 49% 
had some teaching activity about the medical consequences of nuclear war. To rectify this 
educational deficiency, Physicians for Social Responsibility has prepared a handbook^ with 
suggested topics, references and audiovisual aids to assist medical faculties in developing 
appropriate courses. IPPNW is preparing similar material for international curriculum 
development. In addition, international faculty teaching seminars are being organized by 
these and other groups to increase competence in teaching this important topic• 

1 Chazov, E• I. & Vartanian, M. E. Behavioural aspects of the arras race and of the 
possible consequences of a nuclear war. Zh, nevropatol, i psihiatr.9 82: 1441-1445 (1982). 

о e e я American Psychiatric Association. The psychosocial impact of nuclear developments: 
Report of a Task Force* Washington, DC, 1982. 
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