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Abstract

Objective: The medical and public health consequences of war are numerous and account for a great deal of suffering.  Medical education has paid scant attention to these consequences, necessitating self-education for those who are interested, which often leads to a search for pertinent articles through a computerized database, such as Medline. Medline was searched to determine the amount and types of articles available which pertained to war.

Data Sources: The Medline database covering July, 1994 through October, 1995 was searched by combining the keywords military, militarism, war, warfare, nuclear warfare/weapons, chemical warfare/weapons, biological warfare/weapons, holocaust, torture, human rights abuses, refugees, and peace.  Non-English language articles were excluded.

Study Selection: All 1417 citations retrieved through the search were evaluated.

Data Extraction: A classification system was constructed and all articles grouped by content, as suggested by title, by two of the authors (MTD and MW).  Agreement was greater than 95%.  A subsample of abstracts and articles was checked to verify the accuracy of this method, which resulted in the reclassification of 10% of articles originally considered not to pertain to war and 5% of studies originally considered to cover military medicine and the war-related health problems of soldiers, as clinical studies of non-war-related health problems in soldiers and veterans.

Data Synthesis: Thirty-five percent of articles dealt with the effects of war on civilians, such as trauma, public health disturbances, torture, war crimes, and non-conventional methods of warfare; 20% covered military medicine and health problems specific to soldiers; 28% were not related to aggression between groups or nations, but instead related to “the war on tobacco,” or other non-military uses of the term war; and 7% were studies of non-war-related health problems using soldiers or veterans as research subjects.  Only 3% dealth with peace or the ethics of war.  None focussed on education surrounding war-related issues.

Conclusions: Less than 1/3 of articles found using a keyword search of the Medline database for articles relating to the health effects of war covered the effects on civilians.  A very small number covered ethics and peacemaking, and none dealth specifically with war education for health professionals.  Since war education in health professional schools is neglected, curricular suggestions and worthwhile readings are offerred.

There may be times when we are powerless to prevent injustice, but there must never be a time when we fail to protest...None of us is in a position to eliminate war, but it is our obligation to denounce it and expose it in all its hideousness...Mankind needs peace more than ever, for our entire planet, threatened by nuclear war, is in danger of total destruction.  A destruction only man can provoke, only man can prevent.

- Elie Weisel

Introduction

The medical and public health consequences of war and the preparation for war are numerous.  The direct effects of war on human health include deaths; injuries and disabilities, including those sufferred in battle and those secondary to land mines, which can remain active long after direct hostilities have subsided
; genocide, torture, and human rights abuses
,
,
; psychological stress; destruction of health services; and disruption of health programs, such as immunization and disease control campaigns.
,
  Indirect effects include economic pressures and disruptions; militarization and diversion of funds to military needs; environmental pollution
; decreased food production and distribution, resulting in famine
; internal population displacements and the creation of refugees (over 48 million today)
,
,
; psychological stress
,
; adverse effects on education, housing, water supply, and sewage disposal; and, the economic pressures of having to care for those disabled in battle.6,7

Since 1700 there have been over 470 wars, resulting in well over 100 million deaths; 90% of these fatalities have occurred in the 20th century.
,
  The current average number of military deaths per year is almost 500,000.  The ratio of civilians to combatants in the death toll has increased steadily, and today stands at over 85-90%.15  Since 1950 there have been nearly 20 episodes of genocide, including two claiming over a million victims each and 4 with over 100,000 victimes each.3

The almost $1 trillion spent on arms annually by the world's nations is equivalent to the annual incomes of 2.6 billion people in the 44 poorest nations, one-half the world's population.
  World expenditures on weapons research exceed the combined spending on developing new energy technologies, improving human health, raising agricutural productivity, and controlling pollutants.  For every 100,000 people in the world, there are 556 soldiers but only 85 doctors.


Meanwhile, the gap in economic resources and health status between rich and poor has increased.  More than 1 billion peole live in absolute poverty.  Potentially controllable infectious diseases are the world's biggest killers.  Even so, the cost of three weeks of world arms spending would pay for primary health care for every child in the poor countries of the world, including safe water supplies and full immunizations.17

More ominous, the world now has a total of 50,000 nuclear weapons, with an explosive power equivalent to 15 billion tons of TNT, three tons for every human being on the planet.15-sidel  The immediate and delayed health and economic consequences of even a "limited" nuclear war and dreadful.
  Even without a war, cleanup of radioactive waste from decades of nuclear weapons production could take longer than the Cold War itself and could cost as much as $350 billion.
  Fears of deliberate or accidental nuclear war are not unfounded.
,
  Forty-two percent of American teenagers questioned in 1988 felt that a nuclear war would occur during their lifetimes.12-chivian  Worries about nuclear war ranked second only to those of one's parent dying.  The specter of chemical or biological warfare can only augment all individuals’ dread.


As human beings, we all have a responsibility to educate ourselves about the dreadful consequences of war.  Because so many of the direct and indirect consequences of militarism and war relate to the health of individuals and populations, health professionals should be especially well-informed in this area.  While certain consequences of militarism, such as post-traumatic stress disorder, the Gulf War Syndrome, and the U.S. government-sponsored radiation experiments, have received a moderate amount of exposure in the lay and medical press, medical and nursing schools pay scant attention to most of the issues discussed above.  Those that do tend to offer limited instruction on the medical consequences of nuclear war.  In 1984, 63% of the 89 US medical schools (out of 123) responding to a survey answered yes to the question, "Does your institution offer or sponsor any activity dealing with the medical aspects of nuclear war?"
  In a similar survey of the world's 1300 medical schools in 1985, 54% answered affirmatively the same question, although the response rate was only 15%.
  Most activities were brief and not a required part of the curriculum.  On the other hand, 30% of the approximately 50% of the nursing and public health schools responding to another survey reported curricular activities related to the health effects of nuclear war; half of these were included as part of required courses in community health, environmental health, and “Disaster Nursing.”
  And, while the majority of physicians think patient education on the medical consequences of nuclear war is important, and a large majority feel that their patients are poorly informed about this issue, only one-half feel they know enough about this subject to provide this education, and less than 10% actively do so.
  Similarly, in a 1996 survey of 113 U.S. medical schools, domestic human rights issues were covered much more frequently than international human rights issues, such as physician participation in torture (17% of schools).


Therefore, most health professionals are not obtaining much, if any, formal training on the health consequences of war.  Some may obtain informal education through reading the medical literature.  To gain some insight into the information available via this medium, we sought to determine the numbers and types of articles about war and its consequences published in the medical literature and referenced in a commonly used database.

Methods

The Medline database covering July, 1994 through October, 1995 was searched by combining the keyword terms military, militarism, war(fare), nuclear warfare/weapons, chemical warfare/weapons, biological warfare/weapons, holocaust, torture, human rights abuses, refugees, and peace, which yielded 1417 English language citations.  Title, author, journal, and publication type were noted.  Following independent analyses by the three investigators, a classification system was constructed, and articles grouped on the basis of the content suggested by their titles and on the Medline-assigned article type.


The authors chose the one best category in which to place an article, and agreed over 95% of the time.  Where disagreements occurred, consensus was achieved without difficulty.  Articles were counted in 2 categories in only 12 situations, when it was clearly impossible to place them in only one (e.g., "chemical, biological, and nuclear warfare" was counted as IIa, IIb, and Iic; see below).

Results
The percentage of articles in each category of the classification system are shown below, along with brief descriptions of the types of information covered in each category:

I. The health effects of war:16.4

Ia. The effects of war on public health - e.g., large, community-wide disease outbreaks; effects on community health and preventive health care:1.8.

Ib. General medical consequences of war and their management- e.g., infectious diseases in war: 1.1.

Ic. Specific medical consequences of war, including those occurring in soldiers and/or civilians, and their treatment - e.g., cholera outbreak after bombing of village water supply, treatment of diabetes in wartime: 3.5.

Id. Psychological effects of war - e.g., post-traumatic stress disorder in Vietnam veterans: 6.8.

Ie. Case reportsof the health consequences of war in one individual - e.g., repair of shrapnel-induced facial nerve transection in a child: 0.6.

If. The Gulf War syndrome: 1.4.

Ig. Famine resulting from war: 0.6.

Ih. Effects of war or the preparation for war on the environment - e.g., costs of environmental cleanup of military bases: 0.6.

II. Special categories of warfare / Types of weapons: 8.6.

IIa. Chemical warfare - any aspect, including types and previous uses of weapons, health consequences of chemical weapons, etc.: 3.5.

IIb. Biological warfare - as above: 0.2.

IIc. Nuclear war - preparation for, consequences of, etc: 4.4.

IId. Land mines: 0.4.

IIe. Blinding/laser weapons: 0.1.

III. War crimes: 4.1.

IIIa. General articles: 0.2.

IIIb. Torture: 1.3.

IIIc. Human rights abuses other than torture (e.g., rape), or not otherwise specified: 1.0.

IIId. Genocide - the Nazi Holocaust: 0.9.

IIIe. Genocide - other than the Nazi Holocaust, or covering genocide in general: 0.3.

IIIf. Human subject experimentation - unethical peacetime or wartime experiments by the military (e.g., the Nazi doctors Dachau hypothermia experiments on concentration camp prisoners, the U.S. government's radiation experiments on civilians): 0.4.

IV. Refugees.  [If an article's title mentioned refugees, it was coded VI and it was not counted for any other category (e.g., torture, human rights abuses, famine), but only as VI, since almost all the articles discussed most of the major issues surrounding refugees.]: 6.6.

V. The ethics of war - including ethical conduct in war, just war theory, ethical dilemmas of military physicians, etc.: 0.4.

VI. Articles on peace, how to achieve peace, peace activists and organizations, relief organizations, humanitarian missions, and United Nations interventions: 1.3.

VII. The role of health professionals in working against war/for peace: 1.2.

VIII. The education of health professionals about war-related issues - e.g., model curricula, “how to” articles: 0.0.

IX. Epidemiological and clinical war-related health problems or issues encountered by soldiers or veterans preparing for war - e.g., side effects of Japanese encephalitis virus vaccination of soldiers deployed to the Far East; dizzines in Air Force pilots; human immunodeficiency virus testing of military recruits: 15.0.

X. Military Medicine - articles pertaining to the functioning of military and VA hospitals, the characteristics or duties of military physicians, the financial costs of war, preparing for war, medical care for combatants and civilians, managed care in the military, etc.: 6.5.

XI. Historical and current affairs articles (e.g. Civil War medicine, brief news items on the Palestine Liberation Organization or the war in Bosnia), biographies of deceased individuals (e.g., of a Revolutionary War surgeon): 7.1.

XII. Personal essays by, and biographies of, living individuals - e.g., "My tour of duty in Kuwait”: 1.6.

XIII. Studies involving soldiers or veterans of diseases not directly related to war - e.g., “randomized trial of coumadin for stroke prevention in veterans with atrial fibrillation”: 3.0.

XIV. Articles not related to violent conflict between groups or nations - e.g., “the war on tobacco,” “physicians at war with the managed care industry,” etc.: 30.0.


In Table 1, related categories are segregated into 5 groups to more clearly display the general issues discussed in the articles.  The percentage of articles in each group are listed.  Group I combines categories I-IV, and covers the direct consequences of war sufferred by soldiers and/or civilians.  Group II combines categories V-VIIIm and covers ethics, education, and peacemaking.  Group III combines categories IX-XI, and covers military medicine and the non-combat-related health problems of soldiers.  Group IV, which is catogory XIII, covers research studies using soldiers or veterans as subjects.  Finally, group V, which is category XIV, consists of those articles not related to warfare or the military.


Review of the actual abstracts and articles of a subsample of the search results led to one significant alteration: approximately 9% of the articles previously classified as not pertaining to war (group V) were found to be clinical studies of non-war-related health problems involving soldiers or veterans (group IV), and 5% of those articles initially classified as relating to military medicine or the non-combat-related health problems of soldiers.  Corrected percentages are shown in the final column of the table.


Thirty-five percent of articles dealt with the effects of war on civilians, such as trauma, public health disturbances, torture, war crimes, and non-conventional methods of warfare; 20% covered military medicine and health problems specific to soldiers; 28% were not related to aggression between groups or nations, but instead related to “the war on tobacco,” or other non-military uses of the term war; and 7% were studies of non-war-related health problems using soldiers or veterans as research subjects.  Only 3% dealt with peace or the ethics of war.  None focused on education surrounding war-related issues.

Discussion

We have developed a classification system and categorized the types of journal articles relating to war which are accessible through a database commonly used by students and health professionals.  This system shows us the frequency with which papers related to different aspects of war are published, and gives us some insight as to how commonly certain topics are investigated and the preferences of journal editors in publishing articles on these topics.


Less than 1/3 of articles found using a keyword search of the Medline database for articles relating to the health effects of war covered the effects on civilians.  A very small number covered ethics and peacemaking, and none dealth specifically with war education for health professionals.


There are certain limitations of this study. The classification system was designed by the investigators, has not been validated, and may not be applicable or useful to others evaluating the medical literature related to war. An article’s title was used to determine its content. As review of a subsample of articles from the search showed, most reclassifications resulted from studies with titles not obviously linked to war or the military, but which turned out to have soldiers or veterans as research subjects.  Otherwise, most titles were straightforward and descriptive, and interobserver agreement on classification was extremely high.


We did not evaluate article quality; the prominence given the article by the publisher; the circulation of the journals containing each citation; the authors’ qualifications, funding sources, or points of view; nor the impact of the article in terms of press coverage, subsequent citations by other authors, or letters to the editor generated.  And, some publications covering the health effects of war, such as Medicine and Global Survival (formerly PSR [Physicians for Social Responsibility] Quarterly), are not listed on Medline.  Finally, health professionals do not only obtain information regarding war from Medline. Some may utilize library books or nonmedical periodicals, or find articles through other databases.  Others obtain information from govermental and non-governmental organizations, or via word-of-mouth from colleagues and friends.


While many non-medical journals address war, peace, and human rights, these usually do not treat the complex medical implications of these issues in depth.  Information is even more limited for health professionals in the developing world, due to limited access to publications.  Furthermore, fewer than 2% of journals listed in the Science Citation Index, another database covering scientific publications, are published in the Third World.  Even so, our search has shown that in terms of quantity, while there may be a moderately high percentage of articles covering the consequences of war for civilians, there are few articles pertaining specifically to the education of health professionals in confronting these consequences nor to their role in preventing war and promoting peace.


Physicians the world over need to play a greater role in studying and disseminating knowledge about the health consequences of war and militarization.  With their prestige, they could take the lead in influencing public opinion and helping to make our world safer.  Of those few physicians who educate their patients about the medical consequences of nuclear war, a large majority report positive feedback.27  Furthermore, education can decrease the number of individuals countenancing nuclear25, and likely affects other pro-war and pro-militarization attitudes.


However, without education, many health professionals will remain oblivious to the large morbidity and mortality burden resulting from war.  They receive very little formal education in this realm.  Furthermore, as we have shown, the number of publications in the medical literature isnot large, which undoubtedly limits exposure of health professionals to these topics.


Nevertheless, some schools do offer courses on prevention of nuclear war, and a model curriculum developed by The Commission on Disarmament Education, International Physicians for the Prevention of Nuclear War, and Physicians for Social Responsibility
 has been used both in the U.S. and abroad.  The Oxford University Press has just released the critically appraised colection, War and Public Health12, edited by Drs. Barry Levy and Victor Sidel, which covers all the topics in our Medline search, as well as others.  And, the articles cited in this study could serve as an excellent introduction to the health effects of war.


Health professionals can become familiar with ethical codes of conduct and human rights declarations
, and may elect to join non-governmental organizations dedicated to preventing war and ameliorating its deleterious effects (Physicians for Social Responsibility), participate in letter writing campaigns (through Amnesty International’s Urgent Action Network) or fact-finding missions (with Physicians for Human Rights), offer direct service to victims of war (with Medecín Sans Frontier [Doctors Without Borders] or Medicín du Monde [Doctors of the World]), or become political activists for disarmament and peace.  Finally, health professionals should conduct more research into the health consequences of war, and journal editors should seek out and publish quality articles covering war.  Hopefully, the above measures can lead us toward the ultimate goal of eliminating militarism and war, just as we have eliminated almost everywhere other barbaric practices like slavery, cannibalism, and human sacrifice,
 before they eliminate us.  Through international collaboration and collective activism, health professionals could conceivably eliminate war.
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Table I. Medline Search Results

Group #
Group Description

Crude % of Articles

1

Effects of War on Civilians

36

2

Peace, Ethics, and Education

 3

3

Military Medicine,


22



Health Problems of Soldiers

4

Research Involving Soldiers

 3



of Veterans

5

Not Related to War or 

30



the Military
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