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Abstract

This study analysed armed assault terrorist attacks in developed countries from 2010 to 2020 using the Global Terrorism Database,
cross-referenced with open-source data. The primary aim was to determine the typical duration of the active threat phase and assess
correlations between incident resolution, weapon type, duration and casualty numbers.

Fifty-eight incidents met inclusion criteria. The median active threat phase lasted six minutes. Attacks involving firearms—especially
high-velocity weapons or mixed modalities—were linked to higher casualty counts and longer durations. Incidents resolved through
perpetrator suicide or law enforcement threat suppression were associated with fewer fatalities, potentially reflecting faster access by
pre-hospital teams when the attacker’s status was confirmed.

These findings reinforce that active threat phases are typically brief but highly lethal, underscoring the importance of minimising the
‘therapeutic vacuum'—the delay before casualties receive medical care. The study advocates for rapid threat suppression and earlier
deployment of medical teams, even within residual risk environments. Embedding pre-hospital providers alongside law enforcement
for point-of-injury care and casualty evacuation should be further explored.

This descriptive analysis reviewed terrorist attacks over a 10-year
period to examine the characteristics and duration of the
active threat phase. The primary aim was to define the typical

Introduction

Incidents of intentional mass violence continue to threaten
civilian populations and challenge response agencies worldwide.
While law enforcement has shifted from containment to rapid timeframe of armed assault attacks in developed countries.
Secondary analysis assessed whether law enforcement responses
influenced threat duration or casualty numbers, and whether
weapon type correlated with attack length or lethality. The
findings aim to inform medical response planning in high-threat

environments.

engagement and neutralisation of threats, the optimal timing
for deploying medical resources remains unclear. In many cases,
delays in treating and evacuating casualties stem from perceived
or unknown threats—often worsened by poor communication—

rather than an actual ongoing danger.
Methods

Time to definitive care is the only independent variable This study used the Global Terrorism Database (GTD), an open-

consistently linked to improved survival in severe injury. Severely source dataset covering terrorist events worldwide from 1970 to

bleeding patients cannot afford delays, making the reduction of
the ‘therapeutic vacuum'—periods where critical medical care is
unavailable—a key priority.

2020. The search focused on successful armed assault incidents
in developed regions—Australasia and Oceania, North America,
and Western Europe—to explore the typical duration of attacks
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where mature emergency response systems are in place. While
acknowledging that mass violence extends beyond terrorism,
only GTD-classified terrorist events were included for consistency.

Inclusion required corroborating data from independent media
or official post-incident reports detailing clear start and end times
or attack duration. One researcher cross-referenced open-source
reports with GTD identifiers, while a second independently
verified findings. Discrepancies were resolved through consensus,
with additional sources were consulted if needed. Start time was
defined as the onset of violence; end time marked resolution
of the active threat. Where conflicting times were reported, the
mean was used.

For complex, multi-location attacks, each site was treated as a
separate event, in line with GTD protocol. The active threat phase
for each location was recorded individually.

Descriptive statistics were used for analysis. Secondary variables—
including incident resolution, weapon type, attacker ideology,
and casualty count—were examined for potential correlations.

Inclusion criteria

The study examined attacks from 1 January 2010 to 31 December
2020. Only GTD-classified ‘Armed Assault’ events with at least

Table 1. Event characteristics split by weapon and resolution

one casualty (excluding the offender) were included. Vehicle
ramming attacks were excluded unless part of a multi-modal
assault. Eligible incidents targeted civilians or law enforcement/
military personnel in public spaces outside conflict zones.
Assassinations, isolated assaults, and prison-related incidents
were excluded. Cross-referencing required a minimum of two
independent sources. Where an event transitioned to a siege,
only the active threat phase before the siege was analysed.

Results

Between 1 January 2010 and 31 December 2020, 58 incidents
met the inclusion criteria. The median duration of the active
threat phase across all events was six minutes. The median
number of injured was five, with four fatalities, resulting in a
median of 8.5 total casualties and a median fatality rate of 41%.

Analysis by weapon type showed that incidents involving both
firearms and melee or edge weapons had the longest median
duration at 10 minutes, with 11 injured and five deceased,
yielding 16 total casualties. Despite the higher casualty count,
the fatality rate (31%) was lower than in incidents involving
firearms alone. Firearm-only attacks had a median duration of
six minutes, with eight injured and five deceased, and a higher
fatality rate of 45%.

m.li.:::ei;* Injured** Deceased** Casualties P;(e)s:ar::;n
Weapon type
Combined* 10(10-20) 11(8-16) 5(4-5) 16(12-22) 0.31(0.25-041) 305
Firearms 6(3-9) 8(0-24) 53-12) 15(4-34) 0.45(0.26-0.81) 35(60)
Firearm velocity
High 6(3-8) 17(3-25) 8(4-17) 24(5-41) 0.49(0.27-0.62) 25(43)
Low 8(4-10) 5(0-11) 4(3-5) 9(5-16) 0.38(0.24-1) 13(22)
Melee/edge weapon 4(1-10) 3(2-7) 2(1-3) 5.5(4-9) 0.22(0.1-0.5) 18(31)
Resolution
Arrest/surrender 8(4-46) 3(2-6) 2(0-4) 5(3-11) 53-11) 15(26)
Fled 6(2-6) 17(1-24) 7(3-16) 29(4-38) 29(4-38) 16(28)
Killed by law enforcement 6(2-10) 4(2-14) 4(2-5) 7.5(5-18) 7.5(5-18) 20(34)
Suicide 8(2-11) 13(4-15) 4(3-4) 16(8-19) 16(8-19) 7(12)
Motivation
Non-religious 6(2-10) 7(1-18) 4(2-10) 9(3-33) 9(3-33) 26(45)
Religious 6(2-10) 4.5(3-14) 3.5(1-5) 8(4-22) 8(4-22) 32(55)
Total
6 5 4 8.5 041 58

*Combined = the offender used both firearms and melee/edge weapon

** Median (IQR). Injured and deceased exclude the attacker.
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Table 2. Event Characteristics Split by Event Duration

Time in

minutes Injured* Deceased* n(%)

<3 3(217) 2(1,5) 17(29)
3-6 4.5(0,19) 4.5(2,15) 16(28)
7-10 12(3,23) 4.5(2,6) 12(21)
>10 5(3,9) 4(3,10) 13(22)

* Median (IQR). Injured and Deceased exclude the attacker.
When stratified by firearm velocity, high-velocity weapons were

associated with greater lethality, with a median of 17 deceased
and 24 total casualties, compared to five deceased and nine
casualties for low-velocity firearms. Melee or edged weapon
attacks were shorter in duration (median four minutes), with
fewer injured (three), fewer deceased (two), and a lower fatality
proportion of 22%.

Event resolution was also associated with differing casualty
profiles. Incidents in which the attacker fled had the highest
median number of fatalities (17) and total casualties (29). Events
resolved by law enforcement killing the offender had a median
duration of six minutes, with four injured and four deceased
(7.5 total casualties). Arrest or surrender resulted in a slightly

longer median duration (eight minutes) but fewer casualties
overall (three deceased, five total). Attacks ending in suicide had
a median duration of eight minutes, with 13 injured and four
deceased, totalling 16 casualties.

Analysis by perpetrator motivation showed that religiously
motivated attacks had slightly fewer injured (median 4.5) and
deceased (3.5) than non-religiously motivated events (seven
injured, four deceased), though the duration of the active threat
phase remained consistent at minutes minutes for both. The
fatality proportion was higher in religiously motivated incidents
(41% vs 33%).

When analysed by duration, 29% of events lasted less than three
minutes, with a median of three injured and two deceased.
Attacks lasting three to six minutes accounted for 28% of cases,
with 4.5 injured and 4.5 deceased. Events lasting seven to 10
minutes represented 21% of the total and had a higher casualty
burden, with 12 injured and 4.5 deceased. The remaining 22% of
attacks exceeded 10 minutes in duration, with a median of five
injured and four deceased.

Discussion

The active threat phase of armed attacks is typically brief yet
highly lethal. This study shows a sharp rise in casualties within
the first 10 minutes, after which injury rates decline. However,
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the fatality rate remains relatively constant during this period.
This trend likely reflects a decreasing pool of accessible victims as
individuals flee or take cover, while those with survivable injuries
may die due to delayed medical access. While considerable
progress has been made to ‘stop the killing, efforts must now
focus on ‘stopping the dying’*

Although outside the scope of this study, a critical question
remains: are fatality rates during these incidents primarily
driven by ongoing threats, or by delayed casualty access and
evacuation? The answer is unclear, but the need to improve early
access to definitive care for salvageable patients is evident.

How the incident was resolved did not correlate with event
duration. While specific factors influencing perpetrator flight
(or suicide) were not captured, rapid and coordinated law
enforcement action likely contributed to shorter duration events
and fewer fatalities. These findings reinforce the principle that
neutralising the threat is a prerequisite for delivering effective
medical care.

The data support the evolving doctrine of rapid threat
suppression by law enforcement?® Incidents where the threat
was clearly resolved—either by perpetrator suicide or law
enforcement action—were associated with fewer fatalities. This
may reflect greater confidence among responders to commit

Median Casualty Counts

medical teams once the scene is confirmed safe, compared to
situations with unresolved or ambiguous threats.

Most attacks involved ten or fewer casualties, a finding with
important planning implications. While large-scale attacks
remain possible, the data suggest that a small, well-trained cadre
of forward medical responders is sufficient for the early phase of
most incidents.

Attacker ideology—religious or otherwise—did not significantly
influence event duration or casualty numbers, indicating that
such motivations are more relevant to target selection than to
acute tactical or clinical response.

As expected, firearms—especially in combination with other
weapons—were associated with longer durations and higher
casualty counts. Firearms allow attackers to engage from a
distance, prolonging threat exposure and complicating response.
In contrast, melee weapon attacks, which require close contact,
tended to be shorter duration and less lethal.

These findings underscore the urgency of applying Tactical
Emergency Casualty Care (TECC) principles in the early phase
of response® Life-saving interventions such as haemorrhage
control often need to occur before full scene clearance, posing
a tension between responder safety and casualty survival. While
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tactical teams often include medics, their primary focus is team
care. This study highlights the need to expand medical roles to
include early care for civilian casualties in threat environments.”

No chemical, biological, radiological, or nuclear (CBRN) attacks
were identified in the dataset. While CBRN preparedness remains
essential, historical data suggest that managing injury (especially
haemorrhage control) should remain the primary focus of
counter-terrorism medical planning.

Limitations and future directions

This study analysed a relatively small dataset, focusing exclusively
on events recorded in the Global Terrorism Database (GTD).
While relevant incidents beyond formal terrorism definitions
exist, using the GTD ensured a consistent and structured method
of case identification and preserved data integrity. However,
the limited sample size restricts the ability to draw statistically
significant conclusions, and findings are instead descriptive.

Interpreting attacker intent is inherently complex. This study
included incidents where perpetrators engaged or attempted
to engage multiple victims, regardless of whether the attack
was interrupted by law enforcement, suicide, or civilian action.
All events involved access to public spaces with potential victim
pools, even when actual casualties were low.

A minority of attacks transitioned into siege or barricade
situations. In such cases, only the initial active assault phase was
analysed to focus on the period most relevant to prehospital
response planning, excluding subsequent injuries or deaths
during standoffs.

While the study highlights the presence of a therapeutic vacuum
in intentional mass violence, it did not capture real-time medical
response data. Similarly, the psychological and tactical factors
leading to attacker suicide or flight were not examined. Notably,
the therapeutic vacuum is not unique to armed assaults—it has
also been observed in bombings (such as the Manchester Arena
attack®) and is likely in CBRN events.

Future research should incorporate prehospital timelines, tactical
response sequencing, and behavioural analysis of perpetrators.
These elements are critical to developing integrated, threat-
informed trauma systems capable of delivering timely care in
high-threat environments.

Conclusion

In developed nations, terrorist attacks typically involve
conventional weapons, with catastrophic haemorrhage likely
a leading cause of preventable death. A therapeutic vacuum
inevitably exists due to the complexity of threat environments
and the hesitation to deploy unarmed medical personnel during
ongoing operations.

This study found that the active threat phase is usually brief,
with most casualties occurring within the first 10 minutes.
These findings support the early integration of medical teams—
alongside law enforcement—to deliver point-of-injury care,

including haemorrhage control and rapid extrication, even
before scenes are fully secured.

Although outside the direct scope of this analysis, the data
suggest that higher fatality rates may be linked to delays in care
caused by uncertainty over the threat status. This hesitation
highlights the need for jurisdictions to develop capabilities that
support early medical intervention despite residual risk.

Adopting integrated warm zone models—such as the Rescue
Task Force—is recommended. These teams should operate
under unified, multi-agency command with robust information-
sharing and joint risk assessment protocols to ensure the timely
and safe deployment of medical responders in high-threat
environments.
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