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U nderstanding why different nations have different homicide and suicide rates has been of interest to scholars, policy
makers and the general public for years. Multiple theories have been offered, related to the economy, presence of
guns and even exposure to violence in video games. In the current study, several factors were considered in combination
across a sample of 92 countries. These included income inequality (Gini index), Human Capital Index (education and
employment), per capita gun ownership and per capita expenditure on video games. Results suggest that economic factors
primarily were related to homicide and suicide cross-nationally. Video game consumption was not a major indicative factor
(other than a small negative relationship with homicides). More surprisingly, per capita gun ownership was not an indicator
factor cross-nationally. The results suggest that a focus on economic factors and income inequality are most likely to bear

fruit regarding reduction of violence and suicide.
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While there are many geopolitical aspects to crime in
terms of what specific acts constitute a “crime,” it is gen-
erally agreed upon across cultures that violent crimes
involving the death of an individual are serious violations
of morality. However, there is little scholarly consensus
on the significant factors playing a role in the develop-
ment of violent criminals. Some point to violent video
games as having a strong relationship with aggressive
conduct (Anderson et al., 2008). Others have suggested
that access to guns may predict violent outcomes (Cook
& Ludwig, 2006; Moore & Bergner, 2016). There are
also those that claim that while neither of these necessar-
ily creates a more violent population, they may serve to
exacerbate—that video games may trigger aggression in
individuals already exhibiting anger problems (Giumetti
& Markey, 2007; Kirsh, 1998; Markey & Scherer, 2009)
or that guns may encourage those who would not commit
an attack otherwise (Altheimer, 2010). But these issues
are complex: there is further research that finds no effect
on violence from video games (Durkin & Barber, 2002;
Kutner & Olson, 2008; Unsworth et al., 2007), or that
guns actually reduce the likelihood for violent crime
(Lott, 2000). Instead, these studies point to social struc-
tures such as poverty as the main indicator of such activity
(Brown & Males, 2011; Hannon & DeFina, 2005).

With so much tension in the literature surrounding
what factors play a role in the development of violent
actors, we explore the links between each of these three
potential risk areas to determine which may have signifi-
cant practical relationships to crime.

Guns and violence

For nearly four decades, one of the most contested issues
in criminology has been the ongoing debate around
the potentially causal relationship between gun owner-
ship and violent crime. On one side, there is an argu-
ment that access to firearms increases the risk of crime
(Altheimer, 2010; Cook & Ludwig, 2006; Moore &
Bergner, 2016); others argue that firearm prevalence
reduces the risk (Kleck, 1997; Lott, 2000). While many
empirical studies have been conducted on this link, that
research is methodologically difficult for several reasons.
First, there is a lack of reliable data for cross-country
comparisons. Official gun ownership statistics may pos-
sess significant “dark numbers,” that is, to say poor
record-keeping and unknown, unregistered ownership
and the statistics on numbers of violent crimes committed
are known to be heavily influenced by different reporting
and recording practices (Van Dijk, 2008). Second, the
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data used often comes from relatively small populations,
which limits the generalizability of the results. While
many studies have been conducted using data from the
United States, the dynamics of guns and violence in the
United States are not necessarily representative of the rest
of the world.

Arguments that firearms reduce the risk of crime typi-
cally centre on the weapon substitution hypothesis; this
states that the use of a gun may reflect an aggressor’s
greater motivation to harm a victim and in the absence
of which they would choose another weapon to achieve
this desired outcome (Wolfgang, 1958). This idea has
been influential in academic research. Scholars have pro-
posed that increased gun ownership would be the most
cost-effective method to deal with crime (Lott & Mus-
tard, 1997), as aggressors may refrain from committing
crime due to fear of violent retaliation (Kleck, 1997). This
may be a specific deterrent, such as in an instance where
an offender refrains from attempting future attacks after
being confronted by an armed victim, or a general deter-
rent, by shifting the balance of power to potential vic-
tims because the aggressor believes they may be armed
(Rengert & Wasilchick, 1985; Tark & Kleck, 2004).

However, Wolfgang’s theory has frequently been con-
tested on multiple fronts. The weapon instrumentality
hypothesis surmises that the presence of a gun during
an assault or robbery makes it easier to inflict injury at
long distances or to multiple victims, increasing the like-
lihood of death or serious injury to occur (Cook, 1991).
Additional study of this hypothesis for the 200 largest
counties in the United States suggested that while vio-
lent crimes such as rape and assault did not correlate
to firearm prevalence, a reduction in firearm prevalence
could reduce the homicide rate (Cook & Ludwig, 2006).
A later study accounting for data from over 1000 U.S.
counties then suggested that in addition to homicide, the
rates of rape, assault and robbery increase as firearm
prevalence increases (Moore & Bergner, 2016).

Weapon substitution theory implies that aggressors
are always determined to cause physical harm to others,
which may not be the case from a macro perspective.
The facilitation hypothesis states that because guns reduce
the likelihood of a physical attack being necessary and
enhance the power of a potential aggressor, gun availabil-
ity may encourage those who would not normally commit
an attack (Altheimer, 2010).

The facilitation hypothesis may also explain the link
between gun ownership and femicide. A study comparing
female homicide victimisation in 25 high-income coun-
tries found that while the United States, which had the
highest level of household firearm ownership, accounted
for only 32% of the total female population but 70%
of female homicide victims and 84% of female firearm
homicides in the survey group (Hemenway et al., 2002).

However, a majority of the studies conducted thus
far have focused on industrialised western countries

and considerable variation can be found on gun use
and legislation even within a surveyed population. One
study comparing data from metro, suburban and rural
counties in the United States determined that firearm
prevalence may predict the number of homicides in
metro areas but is not predictive in other environments
(Moore, 2017).

The International Crime Victim Survey, conducted
six times from 1989 and 2010, collected self-reported
data on victimisation and gun ownership and may be
the most comprehensive attempt to gather cross-national
data on the subject, with results from over 80 countries.
This allowed for analysis of the links between the two
at both the individual level and the aggregate level of
countries. One multilevel analysis of the ICVS found a
positive relationship between gun ownership and serious
violence, but also noted that higher levels of ownership
appeared to diminish an individual’s risk of less serious
violence such as property crime (Van Kesteren, 2014).
A cross-national comparison of 171 countries analysing
the distribution of mass shooters over a 56-year period
to homicide, suicide and gun ownership rates suggested
a link between gun availability but not overall homi-
cide or suicide (Lankford, 2016). While results on the
link between guns and overall violent crime are certainly
mixed, they have broadly suggested that gun availability
facilitates more serious types of violence such as homi-
cide, which is in line with the situational crime preven-
tion theory stating that levels of crime are determined by
available opportunities.

One last theory is worth mentioning and, that is, the
weapons effect theory (Berkowitz & Lepage, 1967). This
theory, briefly, states that the mere presence of a weapon
such as a firearm may increase aggressive responses. This
theory has been controversial, with recent evidence for it
appearing to be weak (Benjamin et al., 2018). As such,
it appears unlikely that the mere presence of a weapon
increases aggressive behaviour as was once thought.

Poverty and violence

There is a tendency, particularly in public media, to
blame individual actors for violent crime rather than
social structures such as poverty. Some scholars have
indeed agreed that there is no empirical evidence to sup-
port the hypothesis that conditions of poverty cause con-
flict, stating that pervasive poverty is not a sufficient
condition in and of itself to drive individuals or even
entire nations to acts of violence (Von Hippel, 2002).
In support of this theory, a study on poverty cluster-
ing found little evidence of a direct relationship to mur-
der, rape, robbery, or assault in high poverty districts
(Stretesky et al., 2006) even though impoverished people
have been shown to be more exposed to crimes at home
(Larsson, 2006).
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However, it is well established in the literature that
poverty contributes to feelings of alienation and exploita-
tion (Sampson et al., 1997; Sen, 2008) that a sense of
social deprivation has a strong correlation to lethal vio-
lence (Wu, 2003) and that the poorest citizens in a society
are more likely to live outside the legal framework of that
society (DeSoto, 1989; Justino, 2009). In fact, while the
previously mentioned study on poverty clustering found
little connection to violent crime rates within poverty
clusters themselves, there was a strong relationship to
homicide in cities with high levels of poverty clustering
(Stretesky et al., 2006). And while there remains those
scholars that argue there is no evidence to support that
poverty alone causes conflict, other studies have found
strong correlations between poverty and violent crime
rates regardless of other factors such as age (Brown &
Males, 2011) or race (Hannon & DeFina, 2005).

Poverty may be understood in multiple ways. One
can be income inequality where in individuals perceive
poverty relative to the wealthiest and least wealthy
individuals in their community and the size of the gap
between them. This can be measured by the Gini index,
named after the sociologist who, in the early twenti-
eth century, developed the relevant calculations. Data
suggests that income inequality is a strong predictor
of violent crime and, cross-nationally, explains away
previous theories that hot weather was a predictor of
crime (Coccia, 2017).

Poverty can also be understood through the concept of
human capital, essentially involving education attainment
and employment. Low educational attainment has long
been understood to be a predictor of crime, though most
data are within-community rather than cross-national
(Rossegger et al., 2009). Likewise, unemployment is
associated with crime, though relationships are often
context-specific and complex (Andresen, 2013). As such,
consideration of these variables can be valuable in under-
standing violent crime rates cross-nationally.

Video games and violence

There are currently three main theories regarding a
potential correlation between video games and aggres-
sion. The first, relating back to Bandura’s social learning
theory (Bandura et al., 1961, 1963), is that playing
video games influences the learning process (Anderson
et al., 2008). While Bandura’s research occurred before
gaming reached mainstream popularity and did not dis-
cuss video games, it did propose that mere exposure to
aggressive models of behaviour encouraged aggression
in youth. Therefore, much of the research following this
line of thinking has focused on the empirical strength
of Bandura’s thesis and whether it can be extended to
violent media (Anderson, 2004; Huesmann, 2007). Many
studies, particularly from the early 2000s suggested
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violent video games are capable of increasing a user’s
feelings of aggression (Eastin & Griffiths, 2006; Krc-
mar & Lachlan, 2009; McGloin et al., 2013). However,
others have criticised Bandura’s research and many
researchers suggest that the evidence is not as solid as
advertised to the public (Cumberbatch, 2008; Mitro-
fan et al., 2009; Olson, 2004; Savage, 2004). This has
become increasingly the case for preregistered studies
of the 2010s, which have generally not found evidence
for violent game effects on aggression (e.g. Ferguson &
Wang, 2019; Hilgard et al., 2019; McCarthy et al., 2016).

It also suggested that video games essentially exhibit
a selection effect, with individuals with overly aggres-
sive personality traits being attracted to violent media
(Etchells et al., 2016), but that violent video games them-
selves do not increase real-world aggression or violence
(Breuer et al., 2015). Under these circumstances there
could be a correlation between video games and aggres-
sion, but the direction of causality would only move
from aggressive traits to violent gameplay rather than the
inverse. This line of thinking posits that more influen-
tial pressures like genetics and social forces such as fam-
ily structure encourage an aggressive personality and that
such a person could then be encouraged to seek out more
violent forms of media (McCown et al., 1997; Rentfrow
& Gosling, 2003). There is indeed some evidence that
genetics may predict violent media preferences (Nikkelen
et al., 2014) and that correlations between violent media
use and criminal violence disappear when genetics are
controlled for (Schwartz & Beaver, 2016).

Another notion is that there is little value in attempt-
ing to predict low base rate behaviours such as violent
crime with a high base rate behaviour such as child-
hood exposure to video games and that any relationship
between video game use and aggressive behaviour is
spurious rather than causal. This becomes an issue of low
variance for both variables. A high base rate behaviour
becomes common both for people who do engage in a
low base rate behaviour (e.g., committing crimes) as well
as those who do not, eliminating that variable’s ability
to distinguish between those groups and, as such, have
predictive value. This theory proposes that correlations
between the two would disappear with proper control
variables in place. For example, boys both play more
violent video games and are more physically aggressive
(Kutner & Olson, 2008), so any correlation between them
could be affected by gender differences. In longitudinal
studies on the effects of video game violence, it has
been noted that the more careful and comprehensive
the controls, the weaker the evidence of an effect (Fer-
guson & Wang, 2019; Furuya-Kanamori & Doi, 2016;
Smith et al., 2018a, 2018b). Furthermore, evidence at the
population level finds that playing violent video games
is associated with reduced violent crime (Beerthuizen
et al., 2017; Markey et al., 2015).
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Video games, guns and poverty

While it is difficult to connect all three of these potential
factors together when studying violence, research has
previously been conducted around various links between
them. Studies have shown that impoverished youth who
have been victims of violent crime are significantly more
likely to carry a gun (Spano & Bolland, 2010) and that
income inequality and a lack of social trust are strongly
correlated with firearm homicide (Kennedy et al., 1998).
Additional research has suggested that childhood poverty
is a significant predictor of Post-Traumatic Stress Disor-
der and Major Depressive Disorder (Nikulina et al., 2011)
and that depression and other early childhood mental
health symptoms can predict criminal behaviour later in
life (Smith et al., 2018a, 2018b). Despite these findings,
other studies have found no support for the hypothesis
that youth with elevated mental health symptoms who
also play violent video games are at a greater risk for
delinquent behaviour (Ferguson & Olson, 2014), or
that children who played shooter games as children
are more susceptible to criminality later in life (Smith
et al., 2018a, 2018b). However, research has suggested
that participants playing games using a realistic firearm
controller reported increased feelings of immersion and
realism (McGloin et al., 2015). One study suggested
that children who played a game with gun violence
were more likely to touch a disabled handgun and hold
it for longer than children playing a nonviolent game
(Chang & Bushman, 2019). However, another scholar
with access to the data suggested this was a fluke result
from a questionable decision to eliminate several cases
from the data and that when they were restored there was
no relationship between game play and gun use in chil-
dren (Hilgard, 2019). These various data points suggest
that evolving technology will likely require additional
research on each of these factors, which is one of the
motivations for the present study.

We elucidate here a theoretical model of how vari-
ables related to economic factors, video games and guns
are related to each other and may influence each other.
First, we include two economic indicators as, though we
expect them to be correlated, each taps into a different
element of economic well-being and stress. Human Cap-
ital Index (HCI) and income inequality each are indi-
cators of economic health but may function in different
ways on individual well-being. These two factors need
not always rise or fall in lockstep. For instance, Nordic
nations and the United States both are relatively high in
HCI but differ in income inequality. As noted, income
inequality has been associated with violent crimes in past
data, but associations between HCI and crime are less
clear. Video game play may also be related to economics,
given we might expect that higher HCI countries will
have more disposable income to invest in leisure activi-
ties such as gaming. However, given controversies over

violence in games, we might expect gaming exposure to
have a negative influence on individual behaviour even
if improved economic circumstances has a positive influ-
ence on behaviour. Thus, examining video games in con-
junction with economic factors can help us to understand
whether gaming has a unique predictive value in rela-
tion to behavioural outcomes, or merely functions as yet
another economic indicator.

In our theory, guns may appear to be a sort of wild
card related to suicides and homicides. In effect, there are
two ways to approach the understanding of guns. First, as
noted above, is weapons effect theory wherein the pres-
ence of guns should influence the motivation to commit
violent acts of all sorts (not just homicide.) The theoreti-
cal mechanism behind weapons effects theory is a largely
cognitive one. The presence of a weapon activates cog-
nitive scripts and these scripts then become more acces-
sible when responding to socially provocative situations.
In other words, the mere presence of a weapon does not
only increase the risk of homicide but, by activating cog-
nitive scrips, makes all aggression more likely even if the
weapon itself is not involved. For instance, in one study
(Bushman et al., 2017), participants in a driving simulator
drove more aggressively when a gun was on the seat next
to them as opposed to a tennis racket. Much of this cog-
nitive process occurs automatically and unconsciously,
effectively a priming effect.

However, overall, as indicated earlier, evidence for
the weapons effect has been underwhelming (Benjamin
et al., 2018). There are also larger critiques of priming
as a method of behavioural activation as priming theory
as been at the centre of psychology’s replication crisis
(e.g. Pashler et al., 2012). These critiques fall into two
lines. First, that study methodologies were seldom robust,
particularly related to data analysis. As a consequence,
p-hacking (when scholar run and rerun and re-rerun
their analyses to get desired results, typically to achieve
p = .05) may have been very common, resulting in a
plethora of false positive results (Open Science Col-
laboration, 2015). A second issue is that of demand
characteristics (Orne, 1962) wherein study hypotheses
might be obvious and participants change their behaviour
accordingly. Consider the Bushman et al. (2017) driving
simulator study, for instance. How unlikely would one
find it to be asked to drive a course in a simulator for
an experiment only to find a gun sitting on the seat
next to oneself without said gun being rather obviously
important to the experiment? As such, we suspect the
weapons effect theory to be insufficient to explain the
role of guns in violence.

More promising, by contrast, is simply the observa-
tion that firearms represent convenient tools for convert-
ing assaults to homicides. This can be observed in United
Nations data on violent crime, for instance for the United
States. Compared to Europe and Anglophone countries
such as New Zealand and Australia, the United States
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has a fairly unremarkable per capita rate of most vio-
lent crimes including assaults and sexual assaults (indeed,
the US rate is lower than most Anglophone or Fran-
cophone countries). However, the US homicide rate is
much higher than these other countries. One explanation
is that the widespread availability of guns in the United
States is converting assaults to homicides. Yet, others may
point to low-homicide rate countries such as Switzerland
which has relatively high gun ownership as an exception.
So, it is possible that gun ownership may be relevant,
albeit in combination with other factors such as income
inequality.

With these observations in mind, it appears relevant
to consider multiple factors (income inequality, HCI,
gun ownership and video games) in combination to elu-
cidate which are more critical. Examining this issue
cross nationally has several advantages. First, this pro-
vides a cross-cultural analysis to examine which vari-
ables are most relevant on a global scale. This is not
to diminish the importance of culturally specific fac-
tors, of course. However, we do suggest that those fac-
tors that are related to outcomes cross-culturally may be
particular useful to consider from a policy perspective
and reduce risks of misfitting policy efforts that work
in one context to another context where they do not
work. Second, the cross-national perspective adds vari-
ance, such that it may be easier to see the influence of
these factors with greater variability. For instance, though
we naturally expect income inequality to vary between
the US states, we expect more variance for income
inequality between countries than between regions in any
given country. As such we hope a cross-national exam-
ination will be of particular theoretical and empirical
value.

The present study

To our knowledge, no study has examined the issue of
cross-national indicators of homicide and suicide looking
at economic factors, gun ownership and video game con-
sumption in conjunction. As such, we sought to examine
these factors using a cross-national database. Although
our primary interest was in examining homicide data,
we included suicide as an outcome as well, given com-
mon overlaps of these outcomes in discussion of gun
policy, in particular. Even in regard to video games,
some scholars have suggested they may be related to sui-
cide, though evidence for this has been slim (Gauthier
et al., 2014).

METHODS

All sources of data were compiled from publicly available
sources. These sources are described below. Data sources
are mainly from approximately 2017.
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Homicide and suicide

Per capita homicide data were provided by the United
Nations Global Study on Homicide (United Nations
Office on Drugs and Crime, 2020). Per capita suicide data
were provided by the World Health Organisation (WHO)
Global Health Observatory data (WHO, 2017).

Video game consumption

Population data is based on the United Nations Population
Division data (see worldometers.info, 2020). This infor-
mation was used to calculate per capita data on video
game consumption. Raw sales data across countries was
obtained by We PC (2020), which provides a wide range
of industry data on video games, including sales in dollars
per country. Sales in dollars was divided by country pop-
ulation to obtain a per capita index of video game sales
for each country.

Gini index

The Gini index provides an estimate of wealth dispersion
within a country and estimates the gulf between the
wealthiest and least wealthy citizens. This provides an
estimate of relative disparities within a nation. Gini index
data for each country was obtained from the World Bank
(World Bank, 2020a).

Human Capital Index

The HCI provides an estimate of individual earning power
within a country by considering education and employ-
ment in that country. This data is provided by the World
Bank (World Bank, 2020b).

Firearms ownership

Per capital firearms ownership data was obtained from
Small Arms Survey of the International Programme
Council (Small Arms Survey, 2020). This data provides
an estimate of civilian firearms holding per country.

Statistical analysis

All statistical analyses were done using the SPSS soft-
ware programme. Each outcome (homicide, suicide) was
tested using ordinary least squares (OLS) regression
with pairwise deletion for missing data. Indicator vari-
ables included per capita video game consumption, Gini
index, HCI and civilian firearm ownership. Examination
of variable inflation factors (VIFs) revealed no evidence
for multicollinearity. Highest VIFs were between video
game consumption and HCI, with VIFs at about 2.3.
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TABLE 1
Correlation matrix between variables
Variable Gini HCI Firearms Video games Homicides Homicides(log) Suicides
Gini 1.00 —.478%** —.049 —.327%* .683%#* 122 —.231*
HCI 1.00 .245% 709%* —.461#* —.578** .398%*
Firearms 1.00 323%* —-.036 —.049 .043
Videogames 1.00 —.283%* —.504%* .238*
Homicides 1.00 813#* -.117
Homicides(log) 1.00 .004
Suicides 1.00
*p<.05. p<.01.
TABLE 2
Outcomes for homicide and suicide
Indicator Homicide(log transformed) Suicide
i B SE p-Value 5} B SE p-Value
Gini index 572 .041 .006 <.001 —.048 —.034 .088 .696
HCI —.164 —-.704 492 157 438 19.027 7.142 .010
Gun ownership .094 .003 .003 241 —.043 .015 .041 710
Video games —.230 —.006 .003 .038 —-.075 —-.019 .040 .635

Note: HCI = Human Capital Index.

This suggests slight collinearity, though not enough to
significantly result in variable inflation for standardised
regression coefficients.

RESULTS

Correlations between all variables are presented as
Table 1. The dataset is available at https://osf.io/56mtr/.
Output files for the main regressions are available at
https://osf.io/jgntp/.

Homicide

For homicide data, complete information was available
for 73 nations. The overall regression model was statisti-
cally significant (R =.703, Rzadj =.464, F(4,68) =16.60,
p <.001). Only the Gini index was a significant indicator
of homicides cross-nationally (f = .597, p <.001). In the
interest of full disclosure, HCI was close to statistical sig-
nificance (f = —.230, p = .086). We will leave it to the
reader how best to interpret such a threshold result. Nei-
ther video game consumption (f = .066, p = .601) nor
firearms ownership (p = .028, p = .308) was related to
homicides cross-nationally.

However, we noted that the homicide outcome vari-
able had a high degree of skew (3.429) and particu-
larly kurtosis (13.731). As such, we conducted a loga-
rithmic transformation on this variable. This brought both
the skew (.696) and kurtosis (—.141) to within accept-
able parameters. With the transformed variable the Gini
index (B = .572, p<.001) remained significant and the

largest indicator of homicide. However, video games per
capita was now inversely related to homicides (f = —.230,
p = .038). Neither firearms ownership nor HCI were sig-
nificant indicators. It is this data with the transformation
presented in Table 2.

Suicide

Regarding suicide as outcome, once again the full model
was statistically significant [R = .407, Rzadj = .120,
F(4, 72) = 3.58, p = .010]. Skew (1.065) and kurtosis
(1.149) were within acceptable parameters for this vari-
able. Data were available for 76 countries. Only HCI
(B = 438, p = .010) was an indicator of cross-national
suicide. Neither video game consumption (f = —.075,
p = .635), Gini index (p = —.048, p = .696) nor gun
ownership (f = —.043, p = .710) was related to suicide
cross-nationally.

Basic scatterplots are provided for the Gini index for
homicides (log transformed) and HCI for suicide out-
comes as Figures 1 and 2.

DISCUSSION

The purpose of this study was to further examine poten-
tial connections of video game play, gun ownership and
poverty (as measured through HCI and the Gini index)
to homicide and suicide at the aggregate level of coun-
tries. Debates continue to focus on which variables have
the most impact on violent death rates cross-nationally
and these debates can shape public policy. Current results
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Figure 1. Scatterplots for homicides (log transformed).

suggest that economic factors may be the most promis-
ing in reducing violent death rates. It is worth noting that
the covariance between economic variables and outcomes
were moderately strong, suggesting the economic factors
have practical significance in indicating (if not causing)
violence related outcomes.

The HCI was shown to be indicative of and suicides,
while the Gini index was related to homicides. Economic
indicators have long been considered as one possible fac-
tor related to violent death rates. Income inequality within
a country is an important factor and can be understood
as potentially causing resentment or despair due to per-
ceived violations of the social contract and inequities in
how a culture treats is citizens of various classes. The cur-
rent study appears to be among the first studies to look at
HCI, which measures how much capital a country loses
through lack of education and work-related productivity
and has therefore generally been used to examine eco-
nomic theory. Results from this study suggests that there
is a need for further research regarding the link between
human capital and violence.

Across the countries analysed in our study, we found
that video game use had little relationship with either
homicide or suicide. The exception to this was for the
log transformed homicide outcome, wherein video game
consumption was inversely related to homicide. Given

HomicidesLog
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that game consumption itself tended to correlate with
economic factors (particularly HCI), it is possible that
game consumption may itself be a kind of economic indi-
cator. Consumption of video games may mediate rela-
tionships between larger economic factors and homicide,
possibly making the relationship between HCI and homi-
cide appear to be smaller than it is in reality. Nonethe-
less, regarding the concern gaming may cause violence,
this outcome fits well with other studies (e.g. Beerthuizen
et al., 2017; Markey et al., 2015) that suggest the release
of violent games does not predict violent outcomes or,
if anything, may be associated with reductions in violent
crime. Some have even found evidence that video games
can have positive effects on children’s mental health
and social skills (Jones et al., 2014; Kovess-Masfety
et al., 2016). As such, it does not appear that focusing
on video games is likely to be productive from a public
health standpoint in reducing either homicide or suicide.
Commonly, video games are invoked particularly after
high-profile acts of violence by young men (though not
as commonly after violence by older men or women, sug-
gesting some confirmation bias), particularly when the
perpetrators do not fit societal expectations of who is
likely to commit criminal violence (Markey et al., 2019).
In this sense, it may be best to understand the issue of
video games through the lens of Moral Panic Theory

© 2021 International Union of Psychological Science



8 FERGUSON AND SMITH

Simple Scatter with Fit Line of Suicide by GINI

3000

2000 -~

Suicide
.

1000 oo .

GINI

Simple Scatter with Fit Line of Suicide by Firearms

40.00

Firearms

Figure 2. Scatterplots for suicide.

(Cohen, 1972) wherein video games are being used a
scapegoat for violent deaths, despite evidence to suggest
video games play no role in this phenomenon.
Interestingly and surprising to us, gun ownership
rates were not indicative of either homicides or suicides
cross-nationally. It is possible that these results are
affected by the non-uniformity of crime and gun own-
ership reporting common in cross-national comparisons
(Van Dijk, 2008). Regardless, the lack of a relationship
found here suggests that proximity to firearms alone is
not sufficient to affect the likelihood of lethal violence
and that other cultural factors may have a more signif-
icant effect than gun ownership. Future studies on the
subject may therefore want to include additional controls
in their analysis. On this matter we note that studies
of the relationship between gun ownership and female
homicide appear to have found a positive correlation
between these variables (Hemenway et al., 2002; Killias
& Markwalder, 2012; Miller et al., 2007), so it’s possible
that some situational issues may still apply. It is also
possible that broader national trends may differ from
trends in high-income countries only, which were more
common in other analyses. In other words, the United
States may be an outlier among both gun ownership
and violent deaths in the developed world, though the

Suicide
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relationship between gun ownership and violent death
may be less noticeable in the less developed world.

Economic factors were related to both suicide and
homicide. For homicide, Gini index indicated homicide
in the expected direction, with higher income inequal-
ity associated with higher homicide rates. However, for
human capital, a higher HCI was associated with higher
suicide rates. This suggests that suicides are particularly
prevalent in more developed nations. This finding, though
anecdotally consistent with high suicide rates reported in
countries such as the United States and South Korea is
a bit harder to explain theoretically. One possibility is
that elevating personal concerns beyond basic subsistence
and safety leads to greater focus on psychological needs,
belongingness, social connectedness and meaning which,
if found lacking, could lead to suicide. However, more
analysis is needed.

Policy recommendations

We observe two things. First, the general public may
become confused by multiple messages on what does
and does not cause violent death, particularly when each
potential cause is considered in isolation. Second, some
issues may be more prone to attract attention than others.
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For instance, both video games and gun ownership have
been subject to intense public debates, whereas issues
related to income inequality and other economic issues
may be less attention grabbing. Thus, it is important
to consider what policy approaches are most likely to
provide success in reducing violent death and tailor public
education or policy campaigns accordingly.

To the extent economic issues attract less heated
debate, these issues may be easier for policy makers to
address and can often go to the general public’s concerns
about prosperity. The current analysis further suggests
that economic factors may be among the most promis-
ing to consider when attempting to reduce violent death.
By contrast, gun ownership may or may not be particu-
larly helpful but, either way, particularly within the United
States, opinions may be so entrenched as to make progress
difficult. On the other hand, video games do not appear to
be a fruitful avenue for policy at all.

In regard to policy recommendations, it is worth noting
that our analyses occur at the level of cross-national com-
parisons, yet most policies are enacted within countries.
It is possible that within-country analyses (such as for
gun ownership in the United States) may provide different
answers to our cross-national view. Nonetheless, we feel
that having a larger cross-national perspective is helpful
in examining how violence occurs on a larger scale and
can, in particular, aid with policy on the international scale
such as through the United Nations, World Health Organ-
isation, and so on. Naturally, it would be interesting to see
how results remain similar or differ at the national level in
various countries. Nonetheless, we believe that examina-
tion of cross-societal differences can help inform policies
by understanding which variables are key as risk factors
for negative outcomes.

Related also to policy recommendations it is worth
reminding that our data are correlational, not causal.
Thus, we can speak only to national risk markers for
which countries are experiencing higher homicide and
suicide. Naturally, experimental data on societal level
outcomes may be difficult to consider and correlational
data, particular when effect sizes are non-trivial, may help
inform discussions of policy.

Limitations

As with any study, this paper has several limitations. First,
the design is correlational and, as such, no causal attri-
butions can be made. Second, only a limited number of
factors were considered cross-nationally. Naturally, it is
possible that other important factors indicative of violent
death have been missed. Third, a limited number of coun-
tries for inclusion by necessity reduces power. In this case,
effect sizes for video games and gun ownership were so
weak it is unlikely that Type II error is the explanation
for our results, but Type II error is always a concern for
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smaller samples. As a related issue, it is possible that data
may be less available for less economically developed
countries, leading to some bias in estimates due to exclu-
sion of these countries.

Conclusions

The current analysis found that economic factors rather
than either video games or gun ownership were most
related to violent deaths, either by suicide or homicide
cross-nationally. This suggests that policy efforts focused
on economic issues are most likely to bear fruit.
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