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This research paper series reports on research supported by the National Institute on Aging
program grant entitled The Global Burden of Disease 2000 in Aging Populations (1-P01-
AG17625). The purpose of the grant is to strengthen the methodological and empirical bases for
undertaking comparative assessments of health problems, their determinants and consequences in
aging populations.

Since the publication of the Global Burden of Disease Study 1990, there has been increasing
interest in comparative analyses of health outcomes, determinants and consequences. A major
revision of the Global Burden of Disease Study has been launched for the year 2000 with the full
commitment of the World Health Organization (WHO). The Global Programme on Evidence for
Health Policy at WHO has developed a Global Burden of Disease Network, which operates in
parallel to the research conducted as part of the program project. The program project will
strengthen the scientific basis for the large-scale undertaking led by WHO at the global, regional
and national level.

The purpose of this series is to present original research that emerges from the various project
components of this program grant. The views expressed in these research papers are those of the
author(s) and do not necessarily reflect the views of the Harvard Burden of Disease Unit, the
World Health Organization nor the National Institute on Aging.
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The Harvard Burden of Disease Unit was established to design, test, and implement
methodologies to aid in the effective allocation of health resources. To achieve this end, the Unit
conducts research in collaboration with national governments, international agencies and other
researchers and policy-makers. The Unit's research has two main foci:

e to forge the theory, design, and implementation of approaches to the combined
measurement of mortality and non-fatal health outcomes, in order to develop valid,
reliable, comparable and comprehensive measures of population health and comparative
assessments of the burden of diseases, injuries and risk factors; and

e to investigate the costs, efficacy and effectiveness of major health interventions applied
in diverse settings, toward the goal of establishing a broad database on cost-
effectiveness.
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Armed conflict as a public health problem
CJ L Murray, G King, A D Lopez, N Tomijima, E G Krug

Armed conflict is a major cause of injury and death worldwide, but we need much better methods of
quantification before we can accurately assess its effect

Armed conflict between warring states and groups
within states have been major causes of ill health and
mortality for most of human history. Conflict obviously
causes deaths and injuries on the battlefield, but also
health consequences from the displacement of
populations, the breakdown of health and social
services, and the heightened risk of disease transmis-
sion. Despite the size of the health consequences, mili-
tary conflict has not received the same attention from
public health research and policy as many other causes
of illness and death. In contrast, political scientists have
long studied the causes of war but have primarily been
interested in the decision of elite groups to go to war,
not in human death and misery.

We review the limited knowledge on the health
consequences of conflict, suggest ways to improve
measurement, and discuss the potential for risk assess-
ment and for preventing and ameliorating the
consequences of conflict.

Assessing the public health impact of
conflict

The impact of war on populations arises both from the
direct effects of combat—namely, battle deaths—and
from the indirect consequences of war, which may occur
for several years after a conflict ends." Indirect effects of
conflict on mortality can be formally defined as the
number of deaths following a war minus the number of
deaths that would have occurred in the same period if
the war had not occurred. For most wars, these indirect
effects will be positive, indicating an increased mortality
for several years after the start of war. In some cases,
however, these indirect effects can be negative. For
example, a war might cause a sudden increase in both
direct and indirect mortality but might result in fewer
deaths in the long term if it led to the deposition of a
regime whose policies caused high mortality.

The fundamental challenge in quantifying the
health impacts of conflict is that health information
systems, particularly civil registration systems that
record the event and cause of death, often cease to
function in populations affected by conflict. For exam-
ple, Bosnia and Herzegovina reported vital registration
data on causes of death to the World Health Organiza-
tion until 1991 but ceased since the start of conflict.
Most conflicts are also highly politicised, so that
available information may be intentionally misrepre-
sented. Given the difficulty of measuring the basic phe-
nomenon, it is important to ask how a death or injury
due to conflict can be detected.

Methods of measuring direct mortality

(battle deaths)

Figure 1 shows the ways that direct deaths from conflict
can now be measured. In the absence of functioning
civil registration systems, conflict related deaths could
be detected through demographic analyses of census

Summary points

Contflict related death and injury are major
contributors to the global burden of disease

Information systems break down during conflict,
leading to great uncertainty in the magnitude of
mortality and disability

The World Health Survey may provide a reliable
and valid basis for assessing conflict related
mortality and disability

Forecasting models may provide a plausible basis
for assessing risk of conflict and thus prevention

Improved collaboration between political
scientists and experts in public health would
benefit measurement, prediction, and prevention
of conflict related death

data before and after conflicts or through indirect
mortality measurements such as survey questions on
survival of siblings, parents, or spouses.””

Most published analyses of deaths from contflict have
relied on press reports of eyewitness accounts and
official announcements of combatants.”"" Many reviews
cite figures from other reviews, making estimates of
mortality difficult to validate. Exacerbating the problem
is a wide range of definitions of conflict used by the data-
bases.” Table 1 lists the 10 conflicts with the largest
number of deaths reported for the 1990s by these
sources. The wide range of total war deaths—from
1440 000 to 7 370 000—illustrates the problem.

Media reports are often far too numerous to read
and code accurately, but new computer programs can
perform this task as well as or better than humans.”
For example, the VRA Reader program has been
applied to all Reuters news reports for the year 2000"
and used to calculate conflict intensity in each country
(fig 2). The map shows that countries with more
contlict are less likely to have working civil registration
systems that record conflict related deaths.

For assessing the burden of war and conflict in the
World Health Report 2001, the WHO used median assess-
ments of the size of direct mortality, with some modifica-
tion using available vital registration data.” Given the
severe limitation of estimates based primarily on the
qualitative analyses of media reports, conservative
estimates have been used for several major conflicts.

Indirect mortality from conflict

For at least a decade, the ratio of indirect to direct con-
flict deaths has been quoted as 9:1." However, when we
traced this figure to the original citation we found that
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Fig 1 Sources of information on deaths from conflict and their interrelations

the empirical basis had not been reported.” To assess
the indirect effects of conflict, some type of explicit
counterfactual assessment is essential, in which the
health consequences in the absence of conflict are
measured. One statistical assessment, based on a cross
sectional analysis, indicates that the total disability
adjusted life years lost in 1999 due to the indirect effects
of military conflicts occurring between 1991 and 1997
was about the same as the number lost due to the direct
effects of all wars in 1999." Alternatively, time series
analysis of vital registration may provide a basis for this
type of estimation. Considerably more research is
needed on this question before the global results on the
indirect effects of conflict on mortality can be assessed.

Non-fatal outcomes and conflict

The burden of conflict includes a wide range of
non-fatal health injuries. While some variation in
disability is to be expected from conflict to conflict, dif-
ficulties in measuring the incidence of non-fatal
outcomes means there is substantial uncertainty about
the true level. In most cases disabilities due to war have
been assessed from patients attending health facili-
ties."” ™ Even though these sources may underestimate

Table 1 Ten most deadly conflicts originating in the 1990s,
range of values for deaths from major published sources

Conflict Years Estimated No of deaths (range)
1 Rwanda 1994 500 000-1 000 000
2 Angola 1992-4 100 000-500 000
3 Somalia 1991-9 48 000-300 000
4 Bosnia 1992-5 35 000-250 000
5 Liberia 1991-6 25 000-200 000
6 Burundi 1993 30 000-200 000
7 Chechnya 1994-6 30 000-90 000
8 Tajikistan 1992-9 20 000-120 000
9 Algeria 1992-9 30 000-100 000
10  Gulf war 1990-1 4300-100 000
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the non-fatal health outcomes, the overall impact of
these health effects is likely to be substantial. The
reported ratio of people injured to those killed in
modern conflicts ranges from 1.9 to 13.0.* In 1990 the
Global Burden of Disease study estimated that non-fatal
outcomes of war resulted in 4.8 million disability
adjusted life years worldwide, about the same as fires
and more than half that caused by road traffic injuries.”

Estimates of the burden of conflict

Given the necessary caveats about the accuracy of
epidemiological assessment, table 2 puts the potential
size of mortality directly related to conflict in context.
Globally, conflict is estimated to have caused 310 000
deaths in the year 2000, with more than half taking place
in sub-Saharan Africa. About a fifth of deaths from glo-
bal conflict were in South East Asia. The remaining con-
flict deaths were largely distributed in the Balkans,
central Asia, and the Middle East. Direct mortality from
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0.31-0.95 0.95-1.35 1.35-1.89 1.89-2.23 2.23-2.67 2.67-3.83

No data

Fig 2 Level of military conflict targeted at each country (from other countries or from within
the country) based on systematic review of media reports by country for the year 2000
(increasing redness indicates more conflict) and availability of civil registration data (indicated
by cross hatching). (Adapted from the output of the VRA Reader™ ')
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Table 2 Burden of conflict reported in World Health Report 2001

Deaths Disability adjusted life years
Number due to war % of total Number due to war % of total
WHO region (1000s) due to war % of total (1000s) due to war % of total
African 167.5 53.96 1.58 5476.2 53.07 1.55
Americas 2.1 0.66 0.04 69.9 0.68 0.05
Eastern Mediterranean 39.0 12.56 0.97 1365.9 13.24 1.02
European 36.7 11.83 0.38 10431 10.11 0.68
South East Asia 63.2 20.35 0.45 22103 21.42 0.52
Western Pacific 2.0 0.63 0.02 1543 1.50 0.06
World 310.4 100 0.56 10319.9 100 0.70
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conflict accounts for 0.5% of all mortality. We have not
included an estimate of indirect mortality from conflict
because of the limited evidence available.

Figure 3 shows the distribution of direct deaths from
conflict by age and sex. Particularly notable is the large
number of deaths of children and adolescents. There is
excess mortality in men aged 15-44, but nearly a quarter
of war mortality is among women. Direct deaths from
conflict occur in soldiers and civilians. If male and female
civilians were at equal risk, the estimated age and sex
distribution suggests that for every military death there
is at least one direct civilian death.

Conflict also causes considerable disability, with the
disabling effects of landmines being one manifesta-
tion." * Based on limited follow up studies, the WHO
estimated that 0.70% of the global burden of disease in
the year 2000 was due to conflict, including years of life
lost and years of life lived with disability.”” Conflict
related death and disability is a smaller portion of the
overall global burden than that of road traffic injuries
(2.80%), self inflicted injuries (1.31%), or homicide
(1.09%). At the global level, the ratio of years of life lost
due to premature mortality caused by conflict to years
lived with disability from conflict is 4.75. Not
surprisingly, this burden is distributed across regions in
similar proportions to direct deaths from conflict.

New methods of quantifying health effects

To better quantify the health consequences of conflict,
we need more reliable data. A promising new
approach is to include in household health surveys
questions on deaths of siblings and household
members from conflict. Similar approaches developed
to quantify maternal mortality have proved useful.*”
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Fig 3 Estimated age and sex distribution of deaths due to conflicts
in the year 2000

The World Health Survey, which will begin in more
than 65 countries in 2002, will provide a platform in
which this type of information will begin to be
collected.” The development of standardised data col-
lection tools such as injury surveillance guidelines for
landmine injuries will also greatly improve future
monitoring of ill health and death.

Prospects for forecasting and preventing
conflict

Measuring the health consequences of conflict may pro-
vide the much needed evidence base on which to under-
take risk assessments. Lately, political scientists have had
some notable successes in forecasting international and
intranational conflicts.® ** Similarly, the first reliable
forecasts of state failure have also recently become avail-
able.”” These studies are useful, but they are carried out
only annually and are based on data sources that tend to
be out of date upon completion. We need forecasts of
the risk of conflict updated on the basis of events as they
occur, perhaps automatically coded from news stories or
eyewitness accounts. That way, better measurement will
become feasible, validated forecasts can be produced,
and the public health community can fulfil its mission in
assessing risk.

Accurate assessments of the risk of conflict and the
magnitude of possible consequences would raise the
possibility of preventing the health consequences of
conflict. Since political scientists have long studied the
causes of war, discovering the effects of deterrence and
the pacifying effects of democracies in the international
system, a collaboration between political scientists and
public health researchers could provide a firmer basis
for attempts to prevent conflicts. Unfortunately, the two
professions seem to have little connection.” Combining
their research would give both sides a more complete
approach and would help focus the attention of the
international community on efforts to protect popula-
tions from the consequences of conflict.

Conclusion

More reliable data are needed to quantify the health
effects of armed conflict. Better forecasts of war are also
needed to enable public health workers to prepare for
refugee problems and the numerous other public health
consequences and to inform foreign policy. Reducing
the uncertainties of life by providing better forecasts of
war directly improves the human condition. Indeed,
“human security” has at its core a concern about provid-
ing reasonable assurances about the future.”’
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