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Violence has been defined as “the inten-
tional use of physical force or power,
threatened or actual, against oneself,
another person, or against a group or

community, that either results in or has a like-
lihood to result in injury, death, psychological
harm, maldevelopment or deprivation.”1

How do weapons play into this definition?
The Oxford English Dictionary defines a
weapon as a “material thing designed or used
or usable as an instrument for inflicting bodi-
ly harm.”

The link among the definitions of health,
violence, and weapons is an expectation that
the severity and nature of the effects of vio-
lence on health are determined to some
extent by which weapon or weapons are
used. Certain other facts, however, cannot be
overlooked:

• a weapon, in altering or extending
“physical force or power, threatened
or actual,” gives a person the potential
to execute violence in a way he or she
could not otherwise do;

• weapons differ considerably both in
the way they are used to execute vio-
lence and in their potential to do so;
and

• the type and number of weapons
available influence not only how,
when, and why the violent act is com-
mitted, but also who the victims are
and how they are affected.

Violence and armed violence are not one and
the same.

Unravelling the complexity of the rela-
tionship between violence and weapons
necessitates an epidemiologic analysis of the
effects of armed violence on individuals or
populations.

The Determinants of the

Effects of Armed Violence
The effects of armed violence are mea-

surable (Table 1).2-16

Use of a weapon constitutes an act of
armed violence. Before a person can suffer
the effects of use of a particular weapon, that
weapon must have been transferred into the
hands of the user; before that, it had to be
produced; before production, it had to be
designed and developed.1 7 The activities along
this self-evident continuum are important
potential determinants of the effects of armed
violence. For example, the design of a firearm
permits its user to inflict physical harm by
creating tissue damage, which is caused
when a bullet transfers its kinetic energy to
the body. The extent of tissue damage is
determined by the mass, velocity, construc-
tion, and stability in flight of the bullet16 as
well as by the rapidity with which the
weapon can fire multiple bullets. These are
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the “design-determined” effects of the
weapon.8 The potential to use a weapon,
however, is influenced by the weapon itself,
the user’s perception of the design-deter-
mined effect, and the number of other people
armed. The user’s perception of the vulnera-
bility of the intended victim or victims also
comes into play.9

Compare the effects of aerial bombard-
ment to kill a certain number of people with
the effects of machetes to kill the same num-
ber. Aerial bombardment requires design
and production of the technological means;
the violence is perpetrated at a distance by a
user at the end of a chain of command. By
contrast, killing with a machete requires an
extraordinary desire to kill on the part of the
individual user;18,19 killing many people by
this means requires that many people to be so
armed. In both cases, the number of people
killed and the ease with which they can be
killed are further influenced by whether the
potential victims can find protection from the
armed violence.

Whatever the nature of armed violence,
the key determinants of the effects (Table 2)
are:

• the potential of the weapon to cause
the effect (corresponding to design);

• the number of potential armed users
(corresponding to production and
transfer); 

• the vulnerability of the victim (the
potential to suffer the effect); and

• the potential for violence (intentional
use of physical force).

These determinants interact as long as
the potential of each is above zero. Each
determinant is a necessary, but not a suffi-
cient, cause of the effects of armed violence.
The impact of armed violence is influenced
by the user’s perceptions of the other deter-
minants. In brief, the complex relationship
between weapons and violence is played out
in the psychology of the user or users.19 In
this relationship, the weapons themselves
constitute a major determinant of the nature,
timing, and extent of armed violence. We are

accustomed to the idea that weapons are
often developed with strategic purposes in
mind. What has been less obvious is that the
strategies available to military forces, to
police, to terrorists, and to criminals are, in
many ways, tailored to the weapons that are
made available.

Identifying the determinants of the
effects of armed violence is the first step in
preventing or restraining armed violence.
Table 2 shows examples of measurable effects
of armed violence, their determinants, and
appropriate measures to prevent or limit
these effects. Although some determinants
may weigh more heavily in the interaction
than others, no single determinant stands
alone; the other three determinants must also
be considered.

Armed Violence, War and

Civilians
Two important issues relating to the

development and use of weapons can be clar-
ified by considering the determinants of the
effects of armed violence: civilian injuries
from weapons of war and new “non-lethal”
weapons.

“Surgical” air-strikes using precision-
guided missiles are said to be inherently “dis-
criminate.” By the arguments given above,
however, “collateral damage” (an effect) is
subject to the same determinants. Several fac-
tors lead to a predictable rise in the chances
of civilian deaths and injuries:

• the failure rate of precision targeting
and the area covered by explosive
force;

• the number of such strikes;
• the degree of unpreparedness of the

population (lack of warnings, shelters
etc.); and

• the selection of targets (military/non-
military) in populated areas, in relation
to the intent to cause physical harm. 

Considering the determinants of “collateral
damage” permits its prediction.

An examination of the interactions of
determinants reveals that vulnerable civil-
ians may be killed or injured more easily—
whether intentionally or unintentionally—as
a result of the development, production,
transfer, and use of weapons that bring
greater military advantage. That this effect is
compatible with both greater respect for the
Geneva Conventions and better military dis-
cipline is an important but little-recognized
paradox. These trends mean that those
responsible for the continued development,
production, and transfer of weapons carry
increasingly heavy responsibilities for ensur-
ing training and discipline within the armed
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Table 1. Examples of measurable effects of armed violence

• Number of people in a particular location who are killed or injured
[4,11,12,15]

• Mortality from injury [4,8,9]
• Number or proportion of people with a particular injury [5,8]
• Size or number of wounds per person [6,8,16]
• Proportion of people injured in war who are non-combatants

[2,5,7,10,13,14,28]
• Number of people who suffer a particular disability or social depriva-

tion [5]
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forces that use these weapons. They must
also ensure greater understanding of—and
greater respect for—the international legal
instruments that protect civilians during
armed conflict.

Large numbers of civilian injuries are
caused by small arms and light weapons in
different countries all over the world. During
the Cold War era, small arms were trans-
ferred into the hands of many untrained,
undisciplined, or non-military users.1 2 , 1 4 , 1 5 , 2 0 - 2 2

Compounding the effects of the widespread
availability of these weapons is the auto-
maticity of modern military rifles.

“Non-Lethal” Weapons
New weapons developed for police use,

peacekeeping, and military uses have been
labelled “non-lethal.”23-33 Proponents of these
new weapons consider their “non-lethality”
only in terms of the design-determined
effects. Rubber bullets and tear gas, however,
come under the same label, and both have
caused fatalities. The “lethality” of any
weapon—that is, the mortality among people
affected—is not determined solely by the
design. The other determinants—especially
vulnerability—must also be considered.9 Tear
gas used on people in a confined space pro-
vides an example.

A number of questions must be
answered before “non-lethal” weapons are
embraced as a means to reduce death and
injury on the battlefield:

• Is a soldier more likely to use a
weapon if he or she believes it to be
non-lethal?

• Does threat of use of a conventional
weapon as a form of posturing—an
effective and well-established strategy
of armed violence1 9—cause fewer
deaths than firing a “non-lethal”
weapon?

• If “non-lethal” weapons are used in
combination with conventional
weapons, as dictated by current mili-
tary strategy,23,33 will this elevate the
mortality from conventional weapons
because of increased vulnerability of
the victims?9,25

Considering the effects of armed violence
using “non-lethal” weapons in the light of the
determinants of these effects will help to
answer these questions.34

Conclusions
The examination of the interplay of vio-

lence and weapons begs a definition of
armed violence. An appropriate definition is: 

The intentional use—threatened or

actual—against oneself, another per-
son, or against a group or community
of any material thing designed or used
or usable as an instrument for inflict-
ing bodily harm that either results in
or has a likelihood to result in injury,
death, psychological harm, maldevel-
opment, or deprivation.

A more provocative definition, however,
would finish with: “...and the development,
production, and transfer of any such material
thing.”

Identifying the determinants of the
effects of armed violence and understanding
how the determinants interact can predict the
results of the design, production, transfer, or
use of weapons. Appropriate strategies to
prevent and limit these effects then become
apparent.

The objective of disarmament law is to
reduce the chance that armed violence will
involve certain types of weapons. The objective
of international humanitarian law (the princi-
ple elements of which are the 1949 G e n e v a
Conventions and their 1977 A d d i t i o n a l
Protocols) is to impose limits on how
weapons are used in war and prohibitions on
the use of certain weapons in war. Both bod-
ies of law have developed through recogni-
tion of the effects of the design, production,
transfer, and use of weapons. An epidemio-
logical approach to armed violence is an
essential component in promoting and strength-
ening all laws, including international laws,
pertaining to weapons and armed violence.

Objective observation, documentation,
and publication of the effects of armed vio-
lence are the role and responsibility of health
professionals. Fulfilling this role also makes
health professionals effective advocates for
domestic and international laws about
weapons and their use.17,35,36

Therefore, those who are not thoroughly
aware of the disadvantages in the use of
arms cannot be thoroughly aware of the
advantages in the use of arms.

—Sun Tzu37
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