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Abstract

As the threat of public mass shootings continues to be on the forefront of Americans’ minds, it begs the question whether

there are differences between young and older mass shooters. In general, earlier research suggests that young people are

more likely than their older counterparts to commit crimes because of immaturity, lack of impulse control, rebelliousness,

peer pressure, poor role models, and the influence of what they see on television or consume through other media content.

When it comes to mass shooters, however, the answer to this question may depend on whether ‘‘young’’ offenders are

defined using the legal age of adulthood or the scientific definition of when brain development typically reaches maturity.

This study aims to determine whether significant differences exist between public mass shooters who were younger than or

older than 18 years when they attacked, or younger than or older than 25 years when they attacked, by examining 88

offenders who struck in the United States from January 1982 to March 2018. Tests of statistical significance suggest that

with both definitions, young mass shooters are more likely than older mass shooters to obtain their weapons illegally, attack

at schools, have a reported history of animal abuse, and admit copying or being inspired by previous attackers. These results

are interpreted in the context of previous scholarship, and recommendations are provided for future research.
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Introduction

In general, earlier research suggests that there are
some important differences between young and older

perpetrators of crime (Hirschi and Gottfredson 1983; Stattin
et al. 1989). For instance, previous scholarship suggests that
young people may be more likely than their older counter-
parts to engage in dangerous behavior because of immaturity,
lack of impulse control, rebelliousness, peer pressure, poor
role models, and the influence of what they see on television
or consume through other media content (Coalition for Ju-
venile Justice 2006; Gould et al. 1990; Males 1997; Monahan
et al. 2009; Palermo and Ross 1999; Reed and Rountree
1997; Steinberg and Monahan 2007; Sullivan 2006). These
age effects can also be understood within broader categories.
For instance, there may be physiological differences associ-
ated with hormonal changes and brain development, con-
textual differences in the degree to which people have control
over their own lives, and psychological differences in the
extent to which individuals are socially influenced by peers,
roles models, and media content (Coalition for Juvenile
Justice 2006; Gould et al. 1990; Males 1997; Monahan et al.
2009; Palermo and Ross 1999; Reed and Rountree 1997;
Steinberg and Monahan 2007; Sullivan 2006).

Although all these differences may be important, physi-
ological differences seem to be most directly related to
definitions of when young people reach maturity. These
definitions have changed over time. For thousands of years,
children were considered to have reached adulthood in their
early adolescence, shortly after the onset of puberty. More
recently, many cultures have provided a legal definition of
adulthood at age 18 that coincides with the approximate age
that people stop growing in height (Sissons 2018). However,
even the notion that young people become adults at age 18
depends on the specific law in question. For instance, most
U.S. states have set an ‘‘age of consent’’ for sexual activity at
age 16 or 17, but people cannot vote or enlist in the military
until age 18 and cannot purchase alcohol until age 21.

By contrast, neuropsychological research provides evidence
that adulthood begins at *25 years of age. Using functional
magnetic resonance imaging to examine brain function, scien-
tists have focused on the increasing connectivity of the brain
and the development of the frontal lobe as people age (Coalition
for Juvenile Justice 2006; Johnson et al. 2009). More specifi-
cally, the prefrontal cortex that is located in the frontal lobe and
is responsible for goal-directed behavior, attention, impulse
control, and working memory has been shown to not fully
develop until the early 20s or later (Coalition for Juvenile
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Justice 2006; Loeber 1990). At the extremes, the importance of
frontal lobe and prefrontal cortex development can easily be
seen when comparing the attention span and impulse control of
a child to a young adult, but this research also suggests that
important brain development continues through the early 20s
(Coalition for Juvenile Justice 2006). For this reason, counsel-
ing psychologists are now being taught to extend the notion of
adolescence longer than they did previously, because emotional
maturity, self-image, and judgment skills continue to develop
for much longer than previously assumed (Wallis 2013).

Not much is known about how these different definitions
of age and youth may inform our understanding of mass
shooters. Although there has been a lot of important re-
search on mass shooters of various ages (Fox and Levin
1994; Kalish and Kimmel 2010; Kelleher 1997; Newman
et al. 2004; O’Toole 2000; Vossekuil et al. 2002), much of it
has focused either on young offenders (e.g., school shoot-
ers) or older offenders (e.g., adult mass murderers), without
analyzing both types simultaneously. Studies that have in-
cluded offenders of all ages have rarely conducted specific
comparative analyses of young and older offenders that
could identify key differences based on age. However, a few
findings related to age have emerged. For instance, it ap-
pears that mass shooters who survive their attacks tend to be
younger than those who die (Lankford 2015), that fame-
seeking shooters tend to be younger than the average mass
shooter (Lankford 2016a), and that mass shooters who ad-
mit copying or being inspired by previous offenders tend to
be young as well (Langman 2018).

In addition, there have been at least two earlier studies that
specifically compared young and older offenders. Based on
their literature review, Palermo and Ross (1999) suggested
that juvenile offenders (<18 years) appeared more emotion-
ally immature, more influenced by violent media content, less
likely to commit suicide, and less aware of the moral con-
sequences of their crimes than older offenders. In turn, Meloy
et al. (2004) compared two distinct samples of 30 adult mass
murderers (age 18 years and older) who used a firearm and 34
adolescent mass murderers (age 19 years and younger) who
used a firearm, cutting instrument, or blunt object. Although
the samples were nonrandom, this appears to be the sole
empirical study on this subject, and thus represents a signif-
icant contribution to the field. The researchers found that the
adolescent and adult mass murderers had many psychological
characteristics in common, but younger offenders tended to
use fewer weapons and kill fewer victims, and were more
likely to survive their attacks (Meloy et al. 2004).

This study aimed to enhance this knowledge base by
asking and answering several key research questions. First,
are there significant differences between young and older
public mass shooters? If so, what is the nature of these
differences? In addition, do the answers to these questions
depend on whether ‘‘young’’ offenders are defined as <18
years (using the legal definition of juveniles) or <25 years
(using the scientific definition of when brain development
typically reaches maturity)?

Methodology

Data sources

As a starting point, information was drawn from a data set
of public mass shooters in the United States who attacked

from January 1982 to March 2018. The data set is hosted by
Mother Jones, a nonprofit news organization that was rec-
ognized by the American Society of Magazine Editors as
2017 Magazine of the Year. Their data collection was over-
seen by Follman et al. (2018). Follman serves as a national
affairs editor, has collaborated with the DART Center at the
Columbia Journalism School, and has worked to correct
popular misconceptions about mass shootings.

In line with previous scholars’ definition of ‘‘mass
shootings’’ as incidents that result in four or more victim
fatalities, the same threshold was used for this study. Con-
sistent with other research on public mass shooters (Blair
and Schweit 2014; Kelly 2010; Lankford 2016b), this data
set specifically excludes other types of mass murderers who
appear psychologically and behaviorally distinct, such as
those who are motivated by robbery, burglary, or gang vi-
olence or who solely attack in private places such as
someone’s home. To supplement these data, additional in-
formation on the behavior and characteristics of offenders
was drawn from scholarly research, government reports, and
media reports, all of which have been commonly used by
researchers who study mass shooters in the past (Blair and
Schweit 2014; Fox and Levin 1994; Huff-Corzine et al.
2014; Kelly 2010; Langman 2018; Lankford 2016a).

Variables

The dependent variable for this study was the age of mass
shooters, and this was coded in two separate manners. First,
a distinction was made between offenders who were legally
juveniles when they attacked (<18 years) and offenders who
were legally adults when they attacked (18 years or older).
A second distinction was made based on standards of brain
development and maturity between offenders who were
relatively young when they attacked (<25 years) and those
who were older (25 years or older). This allowed for sepa-
rate analyses with these various definitions.

The independent variables for this study were the po-
tential differences between young and older public mass
shooters. The goal was to account for weapon characteris-
tics, attack locations, the amount of harm done to victims,
what happened to the offender after the attack, and several
factors related to the offender’s psychology or psychiatric
makeup. Most of these variables were binary (1 = yes,
0 = no). Weapon characteristics were operationalized by
whether or not the offender obtained the weapon legally,
used multiple firearms, and used an assault weapon or
semiautomatic rifle. Location was defined by whether or not
the attack occurred at a school or workplace setting. Victims
harmed were coded as a continuous variable with the
number killed or injured. What happened to the offender
was defined in three ways: as a suicide, as the offender
being shot and killed, or as the offender surviving the attack.
Finally, each offender was coded for whether that individual
had a reported history of animal abuse and whether there
was direct evidence that the individual had copied or been
inspired by a previous attacker. Information for these final
two variables came exclusively from previous scholarship,
government reports, and media reports.

Complete data were available for all variables, with only
a few exceptions. For the measure of whether or not
weapons were obtained legally, data were available for
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93.2% of cases, but unknown for the remainder. No as-
sumptions or substitutions were made for those unknown
cases; they were simply excluded from the analysis of that
particular variable, and included for all other analyses. It
should also be noted that data on animal abuse and copycat
influences are impossible to know with complete certainty
for all cases, because animals cannot report their own vic-
timization and shooter’s copycat influences are typically
known only when the offenders themselves admitted them
in conversation or in the documents they left behind.
Therefore, this study made the straightforward decision to
include such evidence when it had been publicly reported.
This assured a consistent standard for all offenders regard-
less of their age.

Analyses

Fisher’s exact tests and t-tests were run using STATA
version 13.1 (StataCorp LP, College Station, TX) to identify
statistically significant differences between public mass
shooters who were younger than and older than 18 years
when they attacked, and those who were younger than and
older than 25 years when they attacked. Fisher’s exact tests
are specifically designed to provide reliable results when
sample sizes are relatively small, which was appropriate
given that public mass shootings that kill four or more
victims are relatively rare events.

Results

Descriptive statistics are presented in Table 1. There were
88 public mass shooters who attacked in the United States
from January 1982 to March 2018 and killed at least four
victims. Although school shootings at K-12 institutions by
students get a lot of attention, they often result in fewer than
four fatalities, which is why only 6.8% of mass shooters in
this study were actually <18 years when they attacked. A
much larger proportion—27.2%—were <25 years when
they attacked. Overall, the majority of public mass shooters
obtained their weapons legally (81.7%), used multiple fire-

arms (60.2%), and died either by suicide (48.9%) or by
being shot and killed (21.6%).

Table 2 presents the comparisons between juvenile mass
shooters (who ranged in age from 11 to 17 years) and adult
mass shooters (aged 18 years and older). This study found
four statistically significant differences. First, none of the
juvenile offenders obtained their weapons legally, whereas
88.2% of the adult offenders purchased their weapons le-
gally ( p < 0.001). In addition, juvenile mass shooters were
significantly more likely than adult mass shooters to attack
at schools ( p < 0.001), have a reported history of animal
abuse ( p < 0.01), and have admitted copying or being in-
spired by previous attackers ( p < 0.001).

As shown in Table 3, comparisons between young public
mass shooters (<25 years) and older mass shooters (25 years

Table 1. Descriptive Statistics for Public Mass

Shooters in the United States, 1982–2018

Variable Mean/% SD Min Max

<18 years 6.8% 25.4
<25 years 27.2% 44.8
Obtained weapons legally 81.7% 38.9
Used multiple firearms 60.2% 49.2
Used assault weapon

or semiautomatic rifle
29.5% 45.9

Attacked at school 20.5% 40.6
Attacked at work 26.1% 44.2
Victims killed 9.2 8.7 4 58
Victims wounded 16.4 74.6 0 700
Offender suicide 48.9% 50.3
Offender shot and killed 21.6% 41.4
Offender survived 29.5% 45.9
Reported history of animal abuse 10.2% 30.5
Admitted copying/being inspired

by previous attacker(s)
14.8% 36.8

N = 88.

Table 2. Comparison of Juvenile and Adult Public

Mass Shooters in the United States, 1982–2018

Variable

Juveniles
(age 11–17)

n = 6

Adults
(age 18+)

n = 82

Fisher’s
exact
test t-test

Obtained weapons legally 0.0% 88.2% 28.92***
Used multiple firearms 83.3% 58.5% 1.44
Used assault weapon

or semiautomatic rifle
16.7% 30.5% 0.51

Attacked at school 100.0% 14.6% 25.04***
Attacked at work 0.0% 28.0% 2.28
Victims killed 7.0 9.4 0.65
Victims wounded 12.5 16.6 0.13
Offender suicide 50.0% 48.8% 0.00
Offender shot and killed 0.0% 23.2% 1.77
Offender survived 50.0% 28.0% 1.29
Reported history

of animal abuse
66.7% 6.1% 22.34**

Admitted copying/
being inspired
by previous attacker(s)

83.3% 11.0% 21.88***

N = 88.
*p < 0.05; **p < 0.01; ***p < 0.001.

Table 3. Comparison of Young and Older Public Mass

Shooters in the United States, 1982–2018

Variable

Young
(age 11–24)

n = 24

Older
(age 25+)

n = 64

Fisher’s
exact
test t-test

Obtained weapons legally 57.1% 90.2% 11.40**
Used multiple firearms 62.5% 59.4% 0.07
Used assault weapon

or semiautomatic rifle
41.7% 25.0% 2.33

Attacked at school 50.0% 9.4% 17.70***
Attacked at work 4.2% 34.4% 8.25**
Victims killed 9.1 9.3 0.10
Victims wounded 12.1 18.0 0.33
Offender suicide 37.5% 53.1% 1.71
Offender shot and killed 16.7% 23.4% 0.47
Offender survived 45.8% 23.4% 4.21
Reported history

of animal abuse
25.0% 4.7% 7.84*

Admitted copying/
being inspired
by previous attacker(s)

41.7% 6.3% 16.37***

N = 88.
*p < 0.05; **p < 0.01; ***p < 0.001.
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and older) revealed several statistically significant differ-
ences as well. Offenders <25 years were significantly less
likely than older mass shooters to obtain their weapons le-
gally (57.1% vs. 90.2%; p < 0.01). In addition, young mass
shooters were about five times more likely to attack at
schools (50.0% vs. 9.4%; p < 0.001), whereas older mass
shooters were about eight times more likely to attack at
work (34.4% vs. 4.2%; p < 0.01). This study also found that
public mass shooters <25 years were *5 times more likely
than older mass shooters to have a reported history of animal
abuse (25.0% vs. 4.7%; p < 0.05), and *6.5 times more
likely to have admitted copying or being inspired by previous
attackers (41.7% vs. 6.3%; p < 0.001).

Although there were some other differences based on
offender ages, they were not found to be statistically sig-
nificant. More data are needed to determine whether they are
likely to recur in larger samples of offenders.

Discussion

Overall, findings from this study suggest that the ages of
public mass shooters do matter, and there are indeed sig-
nificant differences between young and older offenders.
These differences were found whether ‘‘young’’ offenders
were defined as <18 years (using the legal definition of
juveniles) or <25 years (using the scientific definition of
when brain development typically reaches maturity).

Although it is not surprising that younger mass shooters
are more likely to obtain their weapons illegally than older
offenders (who could legally purchase them over the
counter in most cases), this finding warrants further dis-
cussion. A closer examination revealed that many of the
young offenders stole their firearms from family members,
and then used the stolen weapons to commit mass shootings,
which is consistent with previous research (Langman 2016).
This appeared more common when offenders still lived at
home, regardless of whether they were juveniles or in their
early 20s. In many cases, the family members were clearly
reckless or negligent in allowing troubled young people
easy access to firearms, and in a few cases, they actually
became the shooter’s first victims. Looking ahead, policy-
makers might consider whether child access prevention laws
should be passed at the federal level, because there are many
states that do not currently have them, and thus allow mil-
lions of young people easy access to firearms (Giffords Law
Center 2018).

This study also found that younger mass shooters were
more likely to attack at schools, whereas older mass shooters
were more likely to attack at workplaces. This seems like an
intuitive finding, but a closer look at the data suggests some
meaningful differences in target selection. For instance, al-
though the mass shooters <18 years certainly visit malls,
movie theaters, churches, and other public locations, none of
them attacked anywhere except school. Similarly, whereas
half of mass shooters <25 years attacked at schools or edu-
cational facilities, older shooters attacked at a much wider
variety of locations beyond their workplaces. This may be
partially attributable to basic differences in the psychology of
young and older mass shooters: juveniles may be more likely
to narrowly blame their grievances and suffering on their
school experiences, whereas older offenders seem to have
broader sources of anger, including their work, the govern-

ment, the military, religious institutions, and other perceived
enemies throughout society.

In turn, the finding that young mass shooters appear more
likely than older offenders to abuse animals may be partially
explained by differences in whom people of different ages
have power over. In general, young people are largely con-
trolled by their parents, school, and society at large, and they
have less power and control over their own lives than older
people. When they have abusive or sadistic desires or ten-
dencies to lash out aggressively at others, animals may
therefore be the most likely targets of their rage (Arluke and
Madfis 2014). By contrast, older mass shooters may not feel
the need to exert power over animals when they have power
over other humans, and therefore may be more likely to abuse
family members, spouses, or intimate partners—that is some-
thing this study was unable to measure. However, this possi-
bility is supported by anecdotal evidence suggesting that
*25% of mass shooters may have a history of domestic vio-
lence (Fox 2017), and thus warrants future research.

Finally, the finding of this study that young public mass
shooters were significantly more likely to have admitted
copying or being inspired by previous attackers seems
consistent with what we know about psychological influ-
ences on young people. As noted earlier, much research has
shown that young people seem more susceptible to social
influence in general: their behaviors are more likely than
that of older individuals to be shaped by the media they
consume or what they hear from their peers (Gould et al.
1990; Steinberg and Monahan 2007). Young people also
appear more likely to seek fame, worship celebrity models,
and imitate trending or ‘‘contagious’’ behavior, even when
that behavior is dangerous (Gould et al. 1990; Lankford
2016a; Twenge 2014), so it makes sense that young public
mass shooters may be similarly influenced. This finding is
also consistent with previous research on copycat effects
and fame seeking among active shooters and rampage
shooters that has found these influences seem to dispro-
portionately affect young offenders (Langman 2018; Lank-
ford 2016a).

Conclusion

This study has presented new empirical findings regard-
ing the differences between young and older public mass
shooters. These findings suggest that young offenders are
more likely than older offenders to obtain their weapons
illegally, attack at schools, have a reported history of animal
abuse, and admit copying or being inspired by previous
attackers. Future research should continue to examine these
differences and the factors that may explain them. It may be
the case that strategies for early identification and preven-
tion of mass shootings vary according to the age of the
potential offender, so understanding the different nature of
these threats could help security officials protect the public.
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