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Abstract
Background: The Global Terrorism Database (GTD) is an open-source database on ter-
rorist incidents around the world since 1970, and it is maintained by the National
Consortium for the Study of Terrorism and Responses to Terrorism (START; College
Park, Maryland USA), a US Department of Homeland Security Center of Excellence.
The consortium reviews media reports to determine if an event meets eligibility to be cat-
egorized as a terrorism incident for entry into the database.
Objective: The objective of this study was to characterize chemical terrorism incidents
reported to the GTD and understand more about the kinds of chemical agents used, the
associated morbidity and mortality, the geography of incidents, and the intended targets.
Methods: Chemical terrorism incidents from 1970 through 2015 were analyzed by chemi-
cal agent category, injury and fatality, geographic region, and target.
Results: During the study period, 156,772 terrorism incidents were reported to the GTD,
of which 292 (0.19%) met the inclusion criteria for analysis as a chemical terrorism incident.
The reported chemical agent categories were: unknown chemical (30.5%); corrosives
(23.3%); tear gas/mace (12.3%); unspecified gas (11.6%); cyanide (8.2%); pesticides
(5.5%); metals (6.5%); and nerve gas (2.1%). On average, chemical terrorism incidents
resulted in 51 injuries (mean range across agents: 2.5-1,622.0) and seven deaths (mean range
across agents: 0.0-224.3) per incident. Nerve gas incidents (2.1%) had the highest mean
number of injuries (n= 1,622) and fatalities (n= 224) per incident. The highest number
of chemical terrorism incidents occurred in South Asia (29.5%), Western Europe
(16.8%), and Middle East/North Africa (13.0%). The most common targets were private
citizens (19.5%), of which groups of women (22.8%) were often the specific target. Incidents
targeting educational institutions often specifically targeted female students or teachers
(58.1%).
Conclusions:Chemical terrorism incidents rarely occur; however, the use of certain chemi-
cal terrorism agents, for example nerve gas, can cause large mass-causality events that can kill
or injure thousands with a single use. Certain regions of the world had higher frequency of
chemical terrorism events overall, and also varied in their frequencies of the specific chemical
terrorism agent used. Data suggest that morbidity and mortality vary by chemical category
and by region. Results may be helpful in developing and optimizing regional chemical ter-
rorism preparedness activities.
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Introduction
The Global Terrorism Database (GTD) is an open-source database that includes a compi-
lation of data on international terrorist attacks that have occurred since 1970. It is managed
by the Center for Terrorism and Intelligence Studies and the University of Maryland
National Consortium for the Study of Terrorism and Responses to Terrorism (START;
College Park, Maryland USA), a US Department of Homeland Security Center of
Excellence. The Centers of Excellence network is an extended consortium of hundreds
of universities conducting research to address homeland security challenges.
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TheGTDwas established in an effort to increase understanding
of terrorist violence so it can be more readily defeated. The consor-
tium reviews media reports to determine if an incident meets pre-
specified eligibility criteria.1 The database includes information on
more than 150,000 terrorist attacks, with data on 45-120 variables
for each incident. It is currently the most comprehensive, unclas-
sified database on terrorist events in the world.1 Further details
regarding GTD methodology and coding can be found in the
codebook available on the consortium’s website.2

A chemical weapon is defined by the GTD as a weapon pro-
duced from toxic chemicals that is contained in a delivery system
and dispersed as a liquid, vapor, or aerosol. This category includes
chemical weapons delivered via explosive device. A chemical explo-
sive is a chemical weapon that is dispersed via an explosive device.
The GTD classifies incidents into 13 categories based on the type
of weapon used: biological agents; chemicals; explosives/bombs/
dynamite; fake weapons; firearms; incendiary devices; melee;
nuclear weapons; other; radiological agents; sabotage equipment;
unknown; and vehicle (ie, not to include vehicle-borne explo-
sives/car or truck bombs).

To date, no published studies have used this database to char-
acterize chemical terrorism incidents and their associated morbid-
ity and mortality. The objective was to characterize chemical
terrorism incidents reported to the GTD from 1970 through
2015 to increase understanding of the kinds of chemical agents
used, the associatedmorbidity andmortality, the geography of inci-
dents, and the intended targets.

Methods
Using the GTDwebsite, all the incidents categorized as “chemical”
in the weapon category were identified using an advanced search
function. A keyword search to identify all terrorism incidents with
the term “chemical weapon” in the incident description was done.1

All other incidents were excluded. The dataset was exported and
analyzed using Microsoft Excel (Microsoft Corp.; Redmond,
Washington USA). Each incident was reviewed in detail; duplicate
incidents and incidents that did not involve a chemical terrorism
agent were excluded. For example, an incident in which terrorists
used guns as the weapon to injure police guards in a police station
located near a chemical plant was excluded.

The variables of interest were date, chemical category, injury,
fatality, region, and target.1 The GTD uses standardized defini-
tions for region and target, as explained at the end of this section.

The frequency of chemical terrorism incidents by year was
determined. The number of chemical terrorism incidents that
involved incendiary or explosive devices as the method of
dispersion was calculated. Chemical agent categories were created
to classify chemical type, and the details of every incident were
reviewed to determine the best category for each. The eight chemi-
cal agent categories were: corrosives; cyanide; metals; nerve gas;
pesticides; tear gas/mace; gas (unspecified); and unknown chemical
(Table 13). The frequency of different chemical agents and the
mean number of injuries and fatalities for all chemical incidents
combined and by chemical agent category were calculated.

In addition, chemical terrorism events were analyzed by region.
The National Consortium for START uses standardized defini-
tions for 12 geographic regions: North America; Central
America and the Caribbean; South America; East Asia;
Southeast Asia; South Asia; Central Asia; Western Europe;
Eastern Europe; Middle East and North Africa; Sub-Saharan

Africa; andAustralia andOceania (Supplemental Table 1; available
online only).

The incident frequency by target as reported in the GTD was
also determined. The GTD uses the following categories for tar-
gets: abortion-related (eg, abortion clinics); airports/aircraft; busi-
ness; educational institution; food/water supply; government/
diplomatic figure/agency; journalist/media outlet; military figure/
organization; nongovernmental organizations (NGOs); police;
private citizens; religious figures/institutions; non-state militia;
transport; violent political party; and unknown targets. The study
authors did not originally intend to analyze by target gender as a
primary outcome measure since GTD did not include a gender
category for targets. However, the study authors decided to include
analysis by gender, because in reviewing individual chemical
terrorism incidents, the primary investigator noticed a dispropor-
tionate number of incidents that specifically targeted women or
school-aged girls.

Results
General Results
From 1970 through 2015, 156,772 terrorism incidents were
reported to the GTD. A total of 321 incidents (0.2%) were
reviewed, of which 310 incidents were found using the advanced
search function for “chemical” in weapons category and 11 inci-
dents were found when searching for the keyword “chemical
weapon” in the incident description (Figure 1). Of these, 29
(9.0%) incidents were excluded because they were either duplicate
entries or did not involve a chemical terrorism agent, leaving 292
(91.0%) incidents that met the inclusion criteria for analysis. Since
1970, the frequency of chemical terrorism incidents has increased
from two to more than 25 incidents per year (Figure 2). Chemical
explosives and incendiary devices were used as a mode of dispersal
in 51 (17.5%) incidents.

Chemical Agent Category
The most commonly reported chemical agent category was
“unknown” (n = 89; 30.5%) and the most common known chemi-
cal agent category was corrosives (n= 68; 23.3%), followed by tear
gas/mace (n= 36; 12.3%), unspecified gas (n= 34; 11.6%), and
cyanide (n= 24; 8.2%). Nerve gas agents (n= 6; 2.1%) were the
least commonly reported chemical agent category to be used
(Figure 3).

Injuries and Fatalities
Overall, chemical terrorism incidents in this dataset resulted in an
average of 51 injuries (mean range across agents: 2.5-1,622.0) and
seven fatalities (mean range across agents: 0.0-224.3) per incident.
Nerve gases (n = 6; 2.1%) had the highest reported mean number
of injuries (n= 1,622) and mean number of fatalities (n= 224) per
incident. The incident sources attributed nearly all of the injuries
and fatalities to the nerve agent itself, not the blast injury from the
incendiary/explosive device. Corrosives ranked second behind
nerve agents in mean number of injuries (10) and mean number
of fatalities (3), while tear gas ranked third for injury (5) and fatality
(2) among the known chemical agents (Figure 4). Chemical explo-
sive device incidents (n= 51) resulted in a total of 1,046 injuries
(average of 91 injuries per incident) and 487 fatalities (average of
35 fatalities per incident).

Region
The highest number of reported chemical terrorism incidents
occurred in the following regions: South Asia (n= 86; 29.5%);
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Chemical Agent
Category

Examples Mechanism of Action Description & Uses in Terrorism

Corrosives Acids (sulfuric acid, hydrochloric acid);
Bases (sodium hydroxide, ammonia);
Alkylating agents (nitrogen mustards);
Dehydrating agents (sulfuric acid);
Oxidizers (hydrogen peroxide);
Corrosive halogens and halide ions
(fluoride); Acid anhydrides; Phenols

Caustics are typically divided into acids
and alkalis, which cause damage
through dissociated Hþ andOHþ ions,
respectively. Hþ ions desiccate
epithelial cells, forming an eschar and
resulting in edema, erythema, mucosal
sloughing and ulceration. This process
is termed coagulation necrosis. In
contrast, the dissociated OH- ions
released by alkalis cause protein
dissolution, fat saponification, and
destruction of collagen and cell
membranes. This process, called
liquefactive necrosis, does not form an
eschar, and therefore continues to
penetrate deeply into tissues until the
alkali is neutralized.

Refers to an agent that causes both
functional and histologic damage upon
contact with organic tissue.
“Vesicants”, or “blistering agents”,
cause severe epithelial and mucosal
pain and irritation. Several
characteristics of caustics make them
desirable agents for terrorism use; they
are relatively easily obtainable and
available worldwide, they can be used
in combination with explosive devices
and their clinical effects begin on
contact, which can perpetuate panic.
Irritant and caustic gases have been
utilized for over a century, with the first
documented release of chlorine gas in
April of 1915 by the German military
resulting in 800-1,400 deaths and
4,000 injuries.

Cyanide Inorganic cyanides (sodium cyanide,
potassium cyanide); Organic cyanides
(acetonitrile)

Cyanide is an extremely potent chemical
asphyxiant and causes toxicity by
inhibiting multiple vital enzymes such
as succinic acid dehydrogenase,
superoxide dismutase, carbonic
anhydrase, and cytochrome oxidase.
By inhibiting cytochrome oxidase, it
inhibits oxidative phosphorylation, and
hence aerobic metabolism.

Cyanide is considered a “blood agent” by
the military and is mainly a metabolic
and neurologic toxin. Napoleon III,
reportedly, was the first to use cyanide
in chemical warfare. It was also used
widely in World War I and II. Cyanide is
easily obtainable due to use in various
industries and does not require special
preparation or expertise for use.

Metals Mercury, Thallium, Lead, Cadmium,
Arsenic (technically a metalloid)

The shared mechanism of toxicity for
toxic metals is electrophilic
interference with nucleophilic
sulfhydryl-containing proteins and
enzymes. Characteristics of the metal
such as lipophilicity, ionic charge,
particle size, and predilection for
particular organ systems manifest in a
variety of clinical pathology.

Lead,mercury, arsenic and cadmiumare
listed in the World Health
Organization’s (WHO) list of 10
chemicals of major public concern.
Toxic metals such as arsenic and
thallium have been used in homicides
and political assassinations.

Nerve Gas G-agents: Tabun (GA), Sarin (GB),
Soman (GD), and Cyclosarin (GF);
V -agents: VX, VR, VE, VG, VM

Nerve gases are potent organic
phosphorus compounds (OPCs) that
inhibit AcetylCholinesterase (AchE)
irreversibly, a process referred to as
“aging”, resulting in a cholinergic crisis.
AchE aging time varieswith each nerve
agent; for example, with soman aging
occurswithin 2minutes, versus 5 hours
with Sarin and over 40 hours with VX.

Nerve gas agents are desirable by
terrorists asweapons because they are
easily synthesized, easily spread and
often hard to detect resulting in high
toxicity through the cutaneous or
inhalational route. Sarin, Soman,
Tabun and Vx are especially infamous
nerve agents used in chemical
terrorism.

Pesticides Organophosphates (parathion,
malathion); Carbamates (aldicarb,
carbofuran); Organic Chlorines (aldrin,
hepatochlor, dichlorodiphenyl-
trichloroethane (DDT)); Pyrethrins/
pyrethroids (tetra-methrin, permethrin)

Carbamates are similar to OPCs in that
they are AChE inhibitors, however the
former is a reversible AChE inhibitor
and does not “age.” Organic chlorine
insecticides are highly toxic
compounds that exert their effects on
the central nervous system leading to
hyperexcitability of the nervous
system. Pyrethrins and pyrethroids are
another category with a lower order of
toxicity than organic chlorines. In toxic
doses, they prolong the activation of
the voltage-dependent Naþ channel,
causing a prolonged depolarization
contributing to an enhanced CNS
toxicity.

Pesticides are attractive for terrorism
purposes since they are relatively
accessible and potentially lethal.
Organophosphate pesticides are in the
same chemical class as nerve agents
but are much less toxic. Their
symptoms and treatment are similar as
the military nerve agents.

Santos © 2019 Prehospital and Disaster Medicine

Table 1. Chemical Agent Categories (continued)
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Western Europe (n= 49; 16.8%); Middle East/North Africa
(n= 38; 13.0%); and South America (n= 27; 9.3%; Figure 5).
In South Asia, unspecified gas (n= 21; 24.4%) and corrosives
(n= 20; 23.3 %) were the most common chemical agent categories.
In Western Europe, the most common were metals (n= 17;
34.7%) and corrosives (n= 10; 20.4%). In Middle East/North
Africa, the most common were corrosives (n= 16; 42.1%) and tear
gas/mace (n= 8; 29.6%). In SouthAmerica, themost commonwas
cyanide (n= 8; 29.6%; Table 2). Middle East/North Africa
(n= 22; 44.0%) was the region with the most incidents of incen-
diary/explosive chemical agents.

Target
The most common targets of chemical terrorism incidents were
private citizens (n= 57; 19.5%), government/diplomatic figures
or agencies (n= 46; 15.8%), and educational institutions (n= 43;
14.7%). Other reported targets were police (n= 37; 12.7%), mili-
tary (n= 22; 7.5%), business (n= 20; 6.8%), transport (n= 15;
5.1%), food/water supply (n= 12; 4.1%), journalist/media related
(n= 9; 3.1%), violent political party (n= 8; 2.7%), abortion-related
locations (n= 3; 1.0%), airports/aircraft (n= 3; 1.0%), NGOs
(n= 2; 0.7%), non-statemilitia (n= 1; 0.3%), and unknown targets
(n= 1; 0.3%). Thirteen of the 57 (22.8%) incidents targeting
private citizens specifically targeted female groups. Of the attacks
on female groups, 12 of the 13 (92.3%) incidents occurred in South
Asia. Twenty-five of the 43 (58.1%) incidents targeting educa-
tional institutions specifically targeted schools for girls. Of the
attacks on female students or teachers, 24 of the 25 (96.0%) attacks
occurred in South Asia.

Discussion
The study revealed several key findings. First, explosive devices
were found to be a commonmethod for dispersing chemical agents.
Nearly one-in-five chemical terrorism incidents used explosive
devices as the method to disperse the chemical agent. This finding
is reflective of the trends in overall terrorism events: explosives,
bombs, and dynamite were implicated in nearly one-half.1

Counter-terrorism defenses might benefit from enhanced training
on responding to chemical explosive devices. Disaster preparedness
strategies on prevention/mitigation, preparedness, response, and
recovery of chemical explosives could be beneficial in regions with
a reportedly higher use of chemical explosives. Data suggest that
the Middle East/North Africa area might be one of these regions.

Second, mace and tear gas resulted in higher morbidity and
mortality than expected. Because tear gas is considered a non-lethal
incapacitating agent, the authors expected to find very little to no

mortality associated with tear gas events. Most of the mortality
associated with tear gas occurred during a single incident. Sixty-five
fatalities occurred on December 12, 1999 when a naval base and
police barracks were attacked by tear gas grenades in Jurado,
Colombia by the Revolutionary Armed Forces of Colombia
(FARC).1 However, it is unclear why this incident involving tear
gas was more lethal than would be expected. Since tear gas and
mace can be readily acquired and can result in significant injury
and even death, increased surveillance of the manufacturing, stor-
age, and purchasing of these agents may be prudent. In addition,
health care responders should be educated on proper decontamina-
tion and initial supportive care when dealing with these agents.

Third, the results re-affirm that although nerve agents are
among the most rarely used, they are the most lethal chemical
agents. An example is the Sarin attack in Damascus, Syria that
occurred on August 21, 2013 resulting in an estimated 1,300 fatal-
ities and 3,600 injuries, all of whom were private citizens.1

Although not yet included in the GTD dataset at the time of study,
the April 4, 2017 chemical agent attack in Syria, which is also
thought to be Sarin, killed an estimated 86 persons.4 Sarin has a
history of use in terrorism incidents. Members of Aum
Shinrikyo, the Japanese doomsday cult, used Sarin in the terrorist
attacks on the Japanese cities of Matsumoto (1994) and Tokyo
(1995), resulting in a total of 21 fatalities and 6,000 injuries.
Cult members have also used the nerve agent VX in their assassi-
nations.1 In the 1995 Tokyo subway Sarin incident, miosis, head-
ache, dyspnea, nausea, eye pain, blurred vision, dim vision, and
weakness were the most common symptoms reported.5–7

Hospital personnel and emergency medical technicians sustained
secondary exposures in both the Tokyo and Matsumoto terrorist
Sarin releases, as the nerve agent evaporated from the victims’
clothing.5,8 Nearly all the fatalities and injuries from these incidents
were the result of the nerve agent itself, and not from blast injuries.
Although explosive devices were used in Syria, the victims’ pre-
dominant symptoms were consistent with nerve agent poisoning.
Both the Tokyo and Matsumoto attacks did not involve chemical
explosives. In the Tokyo incident, the nerve agent diffused from a
plastic bag wrapped in newspaper. The Matsumoto incident
involved the use of a converted refrigerator truck and fans to release
the Sarin gas.9 In their media statement, Médecins Sans Frontières
(MSF; Geneva, Switzerland) said that at least 3,600 patients dis-
played neurotoxic symptoms and were treated usingMSF-supplied
atropine after the Tokyo incident.10 These nerve gas incidents
demonstrate the profound lethality associated with these agents.
The study results depicted a possible regional trend in the category

Chemical Agent
Category

Examples Mechanism of Action Description & Uses in Terrorism

Tear Gas/Mace o-chloro-benzylidenemalononitrile (CS),
oleoresin capsicum (OC, pepper
spray), dibenz [b,f]-1,4-oxazepine
(CR), and 1-chloroacetophenone (CN)

These agents affect the transient
receptor potential cation channel
subfamily V member 1 (TrpV1), also
known as the capsaicin receptor, and
the transient receptor potential ankyrin
1 (TRPA1) channels, which modulate
pain and inflammation.

Riot control agents, like tear gas and
mace, have been used as far back as
the 5th century during the
Peloponnesian War. They were used
widely during World War I, II and the
Vietnam War. They are sublethal
incapacitating agents which make
them particularly useful by law
enforcement to subdue protests, riots,
and civil unrest.
Santos © 2019 Prehospital and Disaster Medicine

Table 1 (continued). Chemical Agent Categories
Note: From Hoffman RS, et al. Goldfrank’s Toxicologic Emergencies. Tenth edition. New York USA: McGraw-Hill Education; 2015.3
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Figure 1. Frequency of TerrorismWeaponTypesUsed inTerrorism Incidents (n=156,772), Global TerrorismDatabase, 1970-2015.
Note: Between 1970 and 2015, there were 156,772 terrorism incidents reported to theGTD. Incidents that were categorized as “chemi-
cal” or “chemical weapons” comprised 0.2% (n=321). Of these, 292 met the inclusion criteria for analysis.

Santos © 2019 Prehospital and Disaster Medicine

Figure 2. Frequency of Chemical Terrorism Incidents (n=292) over Time, Global Terrorism Database, 1970-2015.
Note: Since 1970 the frequency of chemical terrorism incidents has increased from 2 to more than 25 incidents per year.
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of chemical terrorism agent used. Because of these regional trends,
governmental counter-terrorism agencies within each regionmight
benefit from disaster preparation activities that focus on the most
common chemical agents likely to be used for that region based on
historical data available (eg, GTD). However, unknown agents
were the most common chemical agent category identified using
GTD data. Therefore, disaster preparedness personnel need to
be familiar with the basic principles of managing illness due to
all chemical agent categories.

Finally, the most common targets of chemical terrorism inci-
dents were private citizens, followed by government/diplomatic
figures or agencies, and educational institutions. An unexpected

finding was that groups of women were the specific target in almost
one-quarter of the incidents targeting private citizens. Similarly,
over one-half of the incidents targeting educational institutions
specifically targeted female students or teachers. The vast majority
of incidents targeting females occurred in South Asia. One notable
example occurred in Afghanistan onMay 30, 2012 when assailants
sprayed the AahanDara Girls School with toxic chemicals. At least
160 students were hospitalized after complaining of headaches,
vomiting, and dizziness. No group claimed responsibility.1

Increased awareness of these events and increased prevention
efforts to protect women and girls from being specifically targeted
may be needed in this region.

Santos © 2019 Prehospital and Disaster Medicine

Figure 3. Frequency of Chemical Agent Categories for Chemical Terrorism Incidents (n=292), Global Terrorism Database,
1970-2015.
Note: The most commonly reported chemical agent categories were: unknown chemical (n=89, 30.5%); corrosives (n=68, 23.3%);
tear gas/mace (n=36, 12.3%); unspecified gas (n=34, 11.6%); cyanide (n=24, 8.2%); metals (n=19, 6.5%); pesticides (n=16, 5.5%);
and nerve gas (n=6, 2.1%).

Santos © 2019 Prehospital and Disaster Medicine

Figure 4. Mean Number of Fatalities and Injuries per Chemical Terrorism Incident by Chemical Agent Category, Global
Terrorism Database, 1970-2015.
Note: Chemical terrorism incidents, on average, resulted in 51 injuries (mean range across agents: 2.5–1622) and 7 fatalities (mean
range across agents: 0.0–224.3) per incident. Nerve gases (n=6) had the highest reported mean number of fatalities (224) and
injuries (1622) per incident (not shown on graph since x values are much higher than other categories).
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Limitations
The study is subject to several limitations. One important limita-
tion is that the GTD relies on media reports as sources for incident
data. Media reports can be inaccurate and biased. Therefore, the
media entries included in the GTD may be subject to selection
and publication bias. For example, incidents involving large num-
bers of casualties may receive more media attention and be subject
to over-estimates of fatality and injury counts. Similarly, incidents
involving controversial perpetrators or notable targets may be over-
published. Conversely, smaller incidents may not have received as
much media attention and may not have been included in the
GTD. Additionally, multiple reports for the same incident were
found in the GTD, especially for large casualty incidents. To avoid
repetitive entries, each incident was analyzed for uniqueness and
duplicate entries were omitted.

Conclusions
Chemical terrorism incidents are extremely rare occurrences and
contribute to less than one percent of all terrorist events. Over
one-third of the chemical terrorism events used unknown agents,
which suggests a lack of reliable sources. These data suggest that
morbidity and mortality vary by chemical agent and that the
reported chemical agent used for chemical terrorism differs by
region. Corrosives were the most commonly used chemical terror-
ism agent and were used the most in South Asia and the Middle
East/North Africa. While nerve agents were the least commonly
used, they resulted in by far the most fatalities and were used in
East Asia and Middle East/North Africa. Western Europe had
the second highest frequency of chemical terrorism incidents, after
South Asia, and metals were the most common chemical agent
used in this region. Private citizens were the most common targets

of chemical terrorism incidents. Groups of females and all-female
educational institutions were commonly targeted in South Asia.

The wide variety of chemical agents used suggests that a broad
education for preparedness may be needed for health care workers
and disaster responders. Based on the large number of chemical
agents available, health care workers who respond to chemical ter-
rorism incidents would likely benefit from additional education
about the unique health risks associated with chemical agents.
However, some regional trends appear to exist in patterns of chemi-
cal weapon use in terrorism incidents as reported by the GTD.
Increased awareness and increased prevention efforts to protect
women and girls from being specifically targeted may be needed
in certain regions. Information from the GTD and other local
sources (if available) can be used by public health authorities to help
guide local or regional chemical terrorism response planning
efforts. The study findings may be helpful in developing and
fine-tuning regional chemical terrorism preparedness activities.
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Figure 5. Frequency of Chemical Terrorism Incidents by Geographic Region, Global Terrorism Database, 1970-2015.
Note: The highest number of reported chemical terrorism incidents occurred in SouthAsia (n=86, 29.5%),Western Europe (n=49,
16.8%), Middle East/North Africa (n=38, 13.01%), and South America (n=27, 9.25%).
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Chemical Agent Australia,
Oceania

Central
America &
Caribbean

Central
Asia

East Asia Eastern
Europe

M East, N
Africa

North
America

South
America

South
Asia

Southeast
Asia

Sub-
Saharan
Africa

Western
Europe

All
Regions
Combined

Corrosives, Irritants,
Vesicants

0 0 0 3 3 16 4 5 20 3 4 10 68

Cyanide 4 0 1 0 1 0 2 8 3 4 0 1 24

Insecticides,
Pesticides

3 0 0 3 0 1 1 1 0 0 1 6 16

Metals 0 0 0 0 0 1 1 0 0 0 0 17 19

Nerve Gas 0 0 0 3 0 2 1 0 0 0 0 0 6

Tear Gas, Mace 0 2 0 2 3 7 4 8 0 1 2 7 36

Unknown Chemical 3 0 1 1 6 8 6 5 42 3 7 7 89

Unspecified Gas 2 0 0 7 0 3 0 0 21 0 0 1 34

Number of Incidents
per Region

12 2 2 19 13 38 19 27 86 11 14 49 292

Percent of Total
Incidents

4.11 0.68 0.68 6.51 4.45 13.01 6.51 9.25 29.45 3.77 4.79 16.78 100

Santos © 2019 Prehospital and Disaster Medicine

Table 2. Frequencies of Chemical Agent Categories Across Geographic Regions, Global Terrorism Database, 1970-2015
Note: In South Asia, unspecified gas (n=21, 24.4%) and corrosives (n=20, 23.3%) were the most common chemical agent category. In other regions, the following categories were most
common: metals (n=17, 34.7%) and corrosives (n=10, 20.4%) in Western Europe, corrosives (n=16, 42.1%) in Middle East/North Africa, and tear gas/mace (n=8, 29.6%) and cyanide
(n=8, 29.6%) in South America.
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