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ABSTRACT

It is necessary to better understand and prevent all contributors to violence.
A 2017 hypothesis stated--if a pandemic causing mental impairments increasing
the risk of violence occurred, it could contribute to global instability. The
association between infectious disease, mental impairments, violence, and
global instability has never been adequately researched. A review is performed
to evaluate all the facets of this possible association.

A sequence of events contributes to the association between infectious diseases
and global instability. Degraded environments are conducive to emerging
and expanding infectious diseases. Infections can alter brain functioning by
immune system mediated and other pathophysiological mechanism that can
increase the risk of mental impairments contributing to mental illnesses and/
or violent behavior. Parasites, particularly zoonotic and vector-borne, sometimes
manipulate their host in a manner that propagates their survival (Manipulation
Hypothesis). Through this, or other pathophysiology, infectious diseases can
contribute to violent behavior in both animals and humans. When influential
individuals or groups of influential individuals acquire infectious diseases that
contribute to violent tendencies, it can have greater societal and global impact
(critical mass dynamic). Infectious diseases are not equally distributed throughout
the world. Countries and geographic areas with greater infections and vector-
borne zoonotic disease burdens correlate with a higher prevalence of violence.
In a global community, this can contribute to global instability.

Impairments from the SARS-CoV-2 pandemic are associated with an increased
risk of mental impairments and violent behavior. Global violence and instability
have increased following the pandemic based upon changes in the Global

Peace Index.

Although the data reviewed has limitations, evidence suggests infectious
diseases, including the recent SARS-CoV-2 pandemic, may contribute to mental
impairments with resultant increased risk of violence and global instability. A
collaborative One Health research and intervention approach can help prevent

violence both regionally and globally.

Keywords: Afghanistan, Borrelia, COVID, Iceland, Lyme disease, Malaria, One
Health, Peace, Relapsing Fever Borrelia, SARS-CoV-2, Syphilis, Violence,
War
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Introduction

The title of a 2017 presentation by the authorin Paris,
France was—Could a Pandemic Causing Mental
Dysfunction Contribute to Global Instability? The
hypothesis was--If a pandemic occurs that causes
the type of mental impairments that increase the
risk this violence, it could cause global instability’.
At that time, it was an untested hypothesis. Since
the onset of the SARS-CoV-2 pandemic, the validity
of this hypothesis can now be tested. While testing
this hypothesis, it is relevant to also explore whether
any other infectious diseases contribute to mental

impairments, violence, and global instability.

Violence has greatly impacted history, with periods of
advances and declines in civilization associated with
cycles of collaboration and conflict. Collaboration,
compassion and empathy are a part of our functioning
that allows us to collectively experience great
achievements and a better quality of life. However
at different times in history, and in different
geographical locations, conflict, violent behavior,
and a decline in quality of life are more prevalent.
The stability of the world and quality of life are greatly
compromised by violence. The economic impact of
violence on the global economy in 2023 was $19.1
trillion. This is equivalent to 13.5 percent of global

gross domestic product, or $2,380 per person?.

Violence needs to be differentiated from normal
aggression and competition, which are a part of our
innate functioning. The interplay between compassion
and collaboration vs. competition, and aggression
constantly occur in both mammalian and human
functioning. Extremes of competitive aggression are
normally restrained by opposing social bonds and
social structures that support social collaboration and
cooperation. When aggression becomes violence, is
it just a part of human functioning? Are humans just
fundamentally violent? This is a serious concern
with the development of more advanced weapons.
If violence is not a fundamental part of human
functioning, is it instead caused by an inadequately

understood pathological process?

If violence is caused by a pathological process, a
better understanding of all the contributors to
violence could help to develop strategies to prevent
or reduce some of the causes of violence and avoid
the later consequences. A more restricted, or silo
mentality, approach studies it from a limited
perspective and may overlook some of the significant
causes of violence. A more inclusive approach is to
combine research from multiple scientific disciplines
to better understand the contributors and sequences
in the development of violent behavior.

When violence is studied, there are many deterrents,
chronic contributors, and acute triggers for violence.
Both neurological impairments and social structure
impairments are particularly associated with an
increased risk of conflict and violent behavior?#®.
An example of this is studies of death row inmates
revealing 100% had both neurological impairments

and a history of abuse®’.

Are we overlooking some of the explanations for
the neurological impairments associated with violent
behavior? It has been recognized that a number of
infectious diseases contribute to the type of mental
impairments that increase the risk of violence®2”?.
Some parts of the world have been endemic for
violence forhundreds or thousands of years. People
from these regions live more peacefully in other parts
of the world. If infectious diseases are associated
with violent behavior on an individual level, the
possibility exists that geographical areas with higher
infectious disease loads may be associated with a
greater risk of violent behavior. We are now living
in a global community. The September 11, 2001 al-
Qaeda attacks and other similar events have
demonstrated violence in remote parts of the world
are no longer confined there, but instead have the

potential for global impact.

The most common current response to violence is a
deterrent approach. This involves the determination
of guilt and punishment of the offender on an
individual level, or military posturing or responses

on a national level. On a local level this includes law
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enforcement, court processes, penal, and correctional
systems. On a global level it consists of national
defensive systems, armies, and advanced weapon
“defense” technology. Vast resources are consumed
to deter violence and to contend with the

consequences of violence.

A better understanding of violence would facilitate
directing some of those resources towards prevention
to deter violence at earlier stages of development. It
is essential to respond to violent incidents in a manner
similar to the response to plane crashes. With each
episode, all the contributors and failures are to be
analyzed followed by corrective, preventative, actions.

Although the association between infectious diseases
and mental illness has been studied to some extent,’
the association between infectious diseases and

violence has not been adequately studied.

This article shall test the previously stated hypothesis
and review other infections that may have contribute
to global instability. The review shall include an
evaluation of the sequences involved that may
contribute to any association between infectious
diseases, mental impairments, violence, and global
instability.

Methods

The question to be addressed is—do some infectious
diseases contribute to mental impairments, violence,

and global instability?

The question is explored by reviewing a series of
data that collectively address different facets of the
involved sequences. Here the question is addressed
by a review and evaluation of the literature from
electronic databases, including PubMed and Google
Scholar, for relevant information. The references
discovered in searches were also reviewed for
additional relevant references. In addition, references
were also drawn from the library previously
accumulated by the author. The search included a
review of animal and human medical literature,
including infectious disease, psychoimmunology,
neurochemistry, and brain physiology; historical

records; and epidemiological data. Only peer
reviewed literature was included with the exception
of epidemiological databases and a few historical
sources. In these cases, the most scientifically sound
sources of information were given priority over

sources that appeared more speculative.
The series of reviews include:

1 Environmental changes and increased
infectious disease

1 Zoonotic and vector-bomne diseases impact
upon humans

f Parasites manipulation of the behavior of
their hosts

1 Infectious diseases contributing to violent
behavior in animals

1 Infectious diseases contributing to violent
behavior in humans

f Pathophysiology of an association between
infectious diseases and violence

f  The behavior of influential individuals impaired
by infectious diseases

1 Infections contributing to violent behavior
of individuals with an impact on a greater
social or global level

1 Geographical association between infectious
disease burden and violence

1 Soldiers returning from conflict zones having
acquired infectious disease associated with
violence

1 SARS-CoV-2 pandemic resulting in mental
impairments that may have contributed to
violence

1 Global instability since the SARS-CoV-2
pandemic has occurred

f Other pandemics contributed to mental
impairments that may have been associated

with violence

The question of a geographical association between
infectious disease burden and violence is first
addressed by identifying The Global Peace Index
(GPI) most peaceful and least peaceful countries in
2021, These countries are then compared for
infectious disease burdens with the use the disability-
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adjusted life year (DALY), a World Health Organization
metric for disability. One DALY represents the loss
of the equivalent of one year of full health. DALYs
for a disease or health condition are the sum of the
years of life lost due to premature mortality and the
years lived with a disability due to prevalent cases
of the disease or health condition in a population.
The most current statistics compiled for DALY rates
from communicable, neonatal, maternal & nutritional
diseases are available from 2021"". Communicable
diseases account for most of the DALY statistics'". The
GPl and DALY scores for all 163 countries are plotted
on a scatter graph to evaluate any possible trends.
Since the most recent DALY scores are for 2021, the

same year, 2021, is used in ranking GPI scores.

The GPI, DALY, and latitude of the 10 countries with
the most favorable GPI are compared to the 10
countries with the least favorable GPI for 2021 and

analyzed.

The hypothesis proposed at the 2017 Paris meeting
is tested. It stated--If a pandemic occurs that causes
the type of mental impairments that increase the
risk this violence, it could cause global instability’.
These impairments could be both emotional and
cognitive'. Since we have now had the SARS-CoV-2
pandemic, the validity of this hypothesis is evaluated
by questioning whether research demonstrated the
pandemic caused mental impairments that increased
the risk of violence, and whether there was greater
global instability since the epidemic began based
upon the Global Peace Index (GPI)''?

The results of the data review are discussed,
conclusions are drawn, and future directions are
then discussed by addressing further research and
actions are needed to address the association
between infections disease, mental impairments,

violence, and global stability.

Results

ENVIRONMENTAL CHANGES AND INCREASED
INFECTIOUS DISEASE

Parasites reproduce more quickly than hosts, allowing
them to evolve and adapt more quickly to rapidly

changing environments associated with reductions
in biodiversity, climate changes, chemical pollution,
landscape transformations and species introductions'.
Other human influences on the planet includes
domestic and wild animals encounters, deforestation,
outdoor recreational activities, urbanization,
agriculture impact, habitat changes, melting
permafrost, technological impacts, rapid population
growth, intemational travel, globalization, inequalities
in resources, cultural and religious conflicts, political
instability, conflict zones, and large population
migrations. These changes are associated with an
increased the risk of zoonotic diseases, and the
consequences of these infections™. Since 2022, 44
countries have experienced a 10-fold increase in
the incidence of at least one of 13 infectious diseases
compared with a pre-pandemic baseline' . A

significant example is an increase in syphilis®.

In summary, environmental changes increase

infectious diseases, particularly zoonotic diseases.

ZOONOTIC AND VECTOR-BORNE DISEASES
IMPACT UPON HUMANS

Zoonotic diseases are infections that are spread
between animals and people. The pathogens in
these diseases may include bacteria, parasites, and
viruses. SARS-CoV-2 is a zoonotic disease,” and many
pandemics, such as plague, were zoonotic diseases.
Approximately 60% of emerging human pathogens
and around 75% of all emerging infectious diseases
are zoonotic. Human activities which increase the
interaction between humans and animals increase

the risk of transmission of zoonotic infections’®.

Vector-borne diseases are disease from an infection
transmitted to humans and other animals by blood-
feeding arthropods, such as mosquitoes, ticks, mites,
and fleas. They often have complex life cycles with
definitive hosts, intermediate hosts, arthropod vectors,
and environmental reservoirs. Vector-borne diseases
account for more than 17% of all infectious diseases,
causing more than 700 000 deaths annually'. Many

vector-borne diseases are also zoonotic diseases.

In summary, zoonotic vector-borne diseases are

diseases that can be transmitted between animals
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and humans and are also spread by vectors such as
mosquitoes, ticks, mites, and fleas. Examplesinclude
Lyme disease, West Nile virus, dengue fever, malaria,
toxoplasmosis, bartonellosis, rabies, avian flu and
plague, all of which may have significant impact upon

humans.

PARASITES MANIPULATION OF THE BEHAVIOR
OF THEIR HOSTS

Despite humans being the most cognitively advanced
species, bacteria are a more dominant life form on
earth?’. The Manipulation Hypothesis states a number
of parasites purposefully alter the behaviour of
their hosts in a specific manner that increases the

probability of their transmission to an uninfected host.

One example is toxoplasmosis which can reduce
the fear of cats or the speed of reaction in infected
rodents?’.  Another example is toxoplasmosis
increasing sexual promiscuity?. Rabies is an example
of an infected host transmitting the infection to
another host by increased aggressive behavior?. In
most cases, humans are an incidental host to a
zoonotic infection. The altered behavior that benefits
parasite transmission may be maladaptive for the
host with symptoms that can include excessive
passivity, hypersexuality, increased aggressiveness,

and/or other symptoms?*2>26:27.28,29.30,31,

In summary, parasite sometimes manipulate the

behavior of their hosts.

INFECTIOUS DISEASES CONTRIBUTING TO
VIOLENT BEHAVIOR IN ANIMALS

Animals are in both cooperative and competitive
situations. There is normal competition for territory,
resources and mating. Functional forms of aggressive
behavior are a means of communication throughout
the animal kingdom?®. Cases of violent behavior
associated with infectious diseases in animals have
been reported in multiple species, including dogs,
horses, chimpanzee, and pigs; and multiple other

animal species with rabies virus®?3.

In summary, animal models of excessive aggression
have demonstrated parasites change host's behavior

and cause violence in a number of species.

INFECTIOUS DISEASES CONTRIBUTING TO
VIOLENT BEHAVIOR IN HUMANS

Cases of excessive aggression and violence in humans
have been reported associated with Bartonella,
Borrelia burgdorferi, Encephalitis lethargica agent,
Hepatitis E virus, Herpes simplex virus, Malaria,
Measles virus, Mycoplasma, Neurosyphilis, Parvovirus,
Plasmodium (Malaria), sepsis, Rabies virus, Relapsing
Fever Borrelia, Streptococcus pyogenes (group A
Strep), Toxoplasma gondii (Toxoplasmosis),
Treponema pallidum (syphilis), viral encephalitis,
Western

Equine  Encephalitis, and  Viral

Encephalitis®?3

Infectious diseases may disrupt neurological
functioning and contribute to violence from the
development of a number of different symptoms.
This has been studied in greater detail with Lyme
disease. Most aggression with Lyme disease was
impulsive, sometimes provoked by intrusive
symptoms, sensory stimulation, or frustration, and
was invariably bizarre and senseless. Postinfection
clinical findings associated with increasing homicidality
that separated them from the non-homicidal late
stage Lyme/tick-borne disease patients within the
95% confidence interval included suicidality, sudden
abrupt mood swings, explosive anger, paranoia,
anhedonia, hypervigilance, exaggerated startle
response, disinhibition, nightmares, depersonalization,
intrusive aggressive images, dissociative episodes,
derealization, intrusive sexual images, marital/family
problems, legal problems, substance abuse,
depression, panic disorder, memory impairments,
neuropathy, cranial nerve symptoms, and decreased
libido. Homicides in this group were associated
with predatory aggression, poor impulse control,
and psychosis®.

In summary, a number of infectious diseases
contribute to violence in human and different types

of violence may occur.

PATHOPHYSIOLOGY OF AN ASSOCIATION

BETWEEN INFECTIOUS DISEASES AND VIOLENCE
The association between infections and violence
are studied with case reports, pathophysiological

© 2024 European Society of Medicine 5



studies, autopsy studies, and epidemiological studies.
Intact mental functioning facilitates the maintenance
of intact social structures and a peaceful resolution
of competitions and conflicts. In contrast, violent
behavior is the result of the interaction of multiple
contributors, failed deterrents and acute triggers,
such as the post-acute effects of infectious diseases*
#3  Some infectious diseases, in susceptible
individuals, can increase the risk of violence3?3437.38,
A significant number of these infections are
zoonotic and zoonotic vector-borne diseases’.
Infections and the immune reactions to them have
caused impairments that have been associated
with three basic types of violence associated with
mental impairments—predatory aggression, impulse
control disorders and psychotic violence®34°,
Predatory aggression may involve stalking and is
seen in serial killers. Impulse control disorders are
excessive responses to provocation and are the most
common form of aggression. Psychotic aggression
is associated with paranoia or delusions®. Predatory
aggression is a particular concern, since it can be

ruthless and well planned with a lack of empathy3*4°.

Some of the pathophysiology is mediated by the
immune system, and associated with increases in
proinflammatory cytokines, Interleukin 6, and
Interleukin 1 beta; which have been associated with
aggressive and self-destructive behavior*'4?43 The
proinflammatory state associated with some acute
and post-acute infectious diseases can alter
tryptophan catabolism which decreases serotonin
and melatonin and increases quinolinic acid, a
neurotoxin4, This metabolic change has been studied
with human immunodeficiency virus (HIV),* Lyme
disease,” malaria and toxoplasmosis®. It can affect
brain functioning by increasing the risk of both
suicide and violence, and has been termed “the

death formula” 3474849,

PATHOPHYSIOLOGY: EMOTIONAL IMPAIRMENTS
The combined effect of the pathophysiology
described and other processes can alter neural
functioning. The right ventromedial prefrontal cortex
plays an important role in mediating the empathic

response- in the healthy brain. The orbital frontal
cortex plays a crucial role in constraining impulsive
outbursts, while the anterior cingulate cortex recruits
other brain regions in the response to conflict™.
The amygdala, is involved in the production of a
fear response and other negative emotions®. Injury
from infectious disease or other trauma can have
different effects depending upon which one of these
brain region and circuit are involved. For example,
brain dysfunction from infectious diseases can impair
recognition of social emotions following amygdala
damage®. Dysfunction of the prefrontal cortex, the
anterior cingulate, the amygdala and white matter
communication from infections can contribute to
disinhibition and violence®>****>. Some types of injury
and brain dysfunction can cause a lack of empathy
which can result in ruthless predatory behavior®.
Punitive deterrents may have limited effectiveness
in individuals who are impulse prone and/or suicidal.
A review of 50 homicidal late stage Lyme/tick-
borne disease patients demonstrated 49 of the 50

patient were also suicidal®.

PATHOPHYSIOLOGY: COGNITIVE IMPAIRMENTS
Besides emotional impairments, many infections
are also associated with chronic cognitive
impairments® 285906162 = A comprehensive review
of the infections that may cause cognitive impairments
included Borrelia (Lyme disease), Chinkungunya
Virus, Coccidiodal meningitis, COVID-19 or long
COVID, Dengue Virus, Ebola, Ebstein Barr Virus,
Helminthiases, Hepatitis C Virus, Human Herpes
Virus, Human Immune Deficiency Virus (HIV), Human
T Lymphocyte Virus (HTLV), Malaria, Murine Typhus,
Neurosyphilis, Varicella Zoster, and Zika Virus®.
Many of these infections are zoonotic and vector-
borne disease. The review also identified 245 million
people worldwide as being cognitively impaired
from long COVID, myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CFS), and fibromyalgia®®.

In summary, multiple studies have shown that reduced

cognitive abilities increase the risk of criminality and

violencgb4656¢

© 2024 European Society of Medicine 6



PATHOPHYSIOLOGY SUMMARY

In summarizing this section, infectious diseases, and
the immune, biochemical, neurotransmitter, and the
neural circuit reactions to them can cause impairments
that may be associated with violence. Many patients
with post-acute infectious diseases have no, or only
mild aggressiveness tendencies. However there are
some who experience explosive anger, impulsivity,

and predatory homicidal tendencies’.

THE BEHAVIOR OF INFLUENTIAL INDIVIDUALS
IMPAIRED BY INFECTIOUS DISEASES

When an infection does contribute to violent
behavior in a person who influences others, there
is a risk of a greater negative impact. The presence
of predatory aggression in a person who influences
others is a particular concern. As previously stated,
a number of infections are associated with violent
behavior’. The impact of infectious diseases upon
the behavior of influential individuals has not been
adequately studied. One exception is syphilis, which
has long been recognized as potentially contributing
to violent tendencies®’#%¢°. Based upon different
levels of evidence and speculation, some influential
individuals were considered to have had syphilis,
with a potential impact upon their behavior. Individuals
suspected to have had mental symptoms associated
with syphilis in some historical publications include
lvan the Terrible,’%’"72 Henry VIII of England’37
Edward Teach (Blackbeard),” Pope Alexander V1,76
Emperor Charles V,”” Edward IV of England,’® Henry
Il of France,”” Charles VIl of France,® Catherine
the Great,®' and John Wilkes Booth®. Al Capone, #8485
Idi Amin Dada,? Adolf Hitler,2” 8% and questionably

90.91.92.93 were also considered to have

Vladimir Lenin
had syphilis. They all had a similar pattern with a
lack of empathy and ruthless behavior, followed by
increasing cognitive and neurological decline in

mid-life.

It has been speculated that Adolf Hitler may have
also had encephalitis lethargica and his obsessions
and mannerisms may in part have been a
manifestation of the residual effects of an attack of
encephalitis lethargica acquired during the First

World War. Encephalitis lethargica has been
associated with violent behavior”**%. Other prominent
residual effects of encephalitis lethargica include an
atypical form of Parkinson’s disease, occurring weeks
to decades after the acute stage of encephalitis
lethargica™?%. When an encephalopathic individual
is in Bavaria and Austria, they may have exacerbations
of mental symptoms and aggression associated
with rapid barometric pressure drops associated
with the Foehn winds blowing from the Alps?*100101,

In summary, some influential individuals may have
been impaired by infectious diseases. There has
been a historical attention to syphilis, but it is quite
possible that other infectious diseases, not identified
at the time, may have impacted the behavior of

influential individuals.

INFECTIONS CONTRIBUTING TO VIOLENT
BEHAVIOR OF INDIVIDUALS WITH AN IMPACT
ON A GREATER SOCIAL OR GLOBAL LEVEL

If impairments that increase the risk of violence
occur in only a few individuals, their behavior may
be restrained by the larger majority of higher
functioning individuals and an intact social structure.
Violence may be deterred in societies that embrace
eight key factors—well-functioning government,
sound business environment, acceptance of the
rights of others, good relations with neighbors, free
flow of information, high levels of human capital,
low levels of corruption, and equitable distribution
of resources'®. However, violence has been considered
to be a contagious disease. It meets the definitions
of a disease, and can be contagious since it can be
spread from one person to another. Also, victims
of violence have an increased risk of perpetrating

violence on others'®,

In summary, if highly influential individuals or a
significant minority develop violent tendencies from
any cause, and the numbers affected reach a critical
size, a cascade of behavioral changes can occur,
overturning stable social norms'®. This critical mass
dynamic involving violent behavior can sometimes
disrupt the deterrents and magnify violent

behaviors'04105,
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GEOGRAPHICAL ASSOCIATION BETWEEN
INFECTIOUS DISEASE BURDEN AND VIOLENCE
Pathogen are not equally distributed throughout
the world, and there have been changes in the
prevalence of infectious diseases at different times
in history. These change may be associated with
environmental changes, epidemics and pandemics.
Human and animal parasites are more prevalent
towards equatorial regions and less prevalent towards
polar regions''%. In addition, different areas of
the world and different countries have different
environmental, ecosystem, sanitation, and healthcare
considerations that result in infectious diseases
being unequally distributed throughout the world.
It is difficult to categorize very large countries that
contain many different ecosystems, such as Russia
and the United States.

COMPARING PEACEFULNESS AND INFECTIOUS
DISEASE LOADS IN DIFFERENT COUNTRIES

Peace and violence are not equally distributed
throughout the world. The Global Peace Index (GPI)
is a composite index measuring the peacefulness
of countries. It is made up of 23 quantitative and
qualitative indicators each weighted on a scale of 1-
5. The lower the score the more peaceful the country.
Based upon the GPI 2021 statistics, Iceland is the
most peaceful country in the world with a 1.112
GPI'%. Afghanistan is the least peaceful country in

the world for the past eight of nine years™.

A statistic for comparison is the national rates of
communicable diseases, which also include neonatal
and nutritional diseases. DALY rates for communicable
diseases, neonatal, and nutritional diseases per
100,000 people' were compared with the most
current data which is from 2021. The majority of the
higher DALY numbers are for communicable diseases
rather than for neonatal and nutritional diseases.
The lower the score, the lower the infectious disease
burden. The DALY is 846 for Iceland". By comparison,
the DALY is 20,369 for Afghanistan.

Afghanistan has extremely poor sanitation. Local
food and water sources (including ice) are heavily

contaminated with pathogenic bacteria, parasites,

and viruses. Risk is year-round and countrywide,
including in major urban areas. The climate and
ecological habitat support large populations of
arthropod vectors, including mosquitoes, ticks, and
sand flies. Significant disease transmission is sustained
countrywide, including in urban areas. Malaria is
the major vector-bome risk'. Vector-borne diseases
include Crimean-Congo Hemorrhagic Fever, Malaria,
Sand Fly Fever, Dengue Fever, Yellow Fever, Japanese
Encephalitis, African Trypanosomiasis, Cutaneous
Leishmaniasis, Plague, Rift Valley fever, Chikungunya,
Schistosomiasi, aerosolized dust or soil contact
disease, Lassa fever, Filariasis, Trench Fever, Five-Day
Fever, Wolhynia Fever, Boutonneuse (Mediterranean),
Fever Cutaneous Leishmaniasis (zoonotic), Cutaneous
Leishmaniasis (anthroponic), Visceral Leishmaniasis,
Q Fever, Rocky Mountain Spotted Fever, West Nile
Fever, Sindbis Fever, Siberian Tick Typhus, Mite-
borne Typhus (Tsutsugamushi Fever), Louse-borne
Typhus, Epidemic Typhus, Murine Typhus, Endemic
Typhus Fever, Epidemic Relapsing Fever, Tick-
borne Relapsing Fever, Leptospirosis, Leptospira
icterohaemo-rrhagiae, L. hebdomadis, L. tarassovi,
L. grippotyphosa, L. pomona, L. javanica, L. canicola,
L. ballum, and L. bataviae. Other infectious diseases
include Measles, Diphtheria, Meningitis, Influenza,
Acute
Meningococcal meningitis, Poliomyelitis, Anthrax,

Tuberculosis, respiratory  infections,
Leptospirosis, Rabies, Enterotoxigenic Escherishia

coli, Campylobacter, Shigella, Salmonella,
Cryptosporidium spp., Giardia lamblia, Entamoeba
histolytica, Amoebiasis, Hepatitis A and E, Typhoid,

and Paratyphoid Fever'%107,

Other countries with unfavorable GPl such as
Yemen, 101111213 Soyth  Sudan,' Syria,” and
Iraq''® also had high parasite, zoonotic disease and
infectious disease burdens.

By comparison, Iceland ha the most favorable GPI,
and has longevity, and health and infectious diseases
are considerably better'. There are no mosquitoes
in Iceland. Ticks are rare in Iceland and Lyme disease
has rarely been identified in Iceland™®. Other countries
with favorable GPI such as New Zealand' and
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Denmark,'? also have low parasite, zoonotic disease
and infectious disease burdens.

The peacefulness (GPI) and communicable disease
rates (DALY) of all 163 countries are compared in

Figure 1. There is a general trend that more peaceful

countries (low GPI) have lower communicable disease
rates (low DALY), and less peaceful countries have
a higher communicable disease rates.

Figure 1: Disability Adjusted Life Years (DALY) scores compared to Global Peace Index (GPI) scores for 163
countries 2021. Lower GPI scores (more peaceful) generally correlate with lower DALY (communicable disease

rates) scores.
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Table 1 lists the ten most peaceful countries (lowest
GPI) and the ten least peaceful countries (highest
GPl), DALY (2021 data) and latitude. The more
peaceful countries demonstrate a trend towards
lower communicable disease rates (low DALY), and
are generally in higher latitudes and/or have alpine

environments. Less peaceful countries (high GPI)

generally have higher communicable disease rates
(DALY). Higher latitude countries generally have
less parasitic diseases, and lower latitude countries
generally have more parasitic diseases *#%°. Russia
is an exception as a higher latitude country with an
unfavorable GPI and an unfavorable DALY.

Table 1: Countries with the 10 highest and lowest Global Peace Scores are compared to Disability Adjusted Life

Years for rates from communicable, neonatal, maternal & nutritional diseases and latitude. There is a general

association between low GPI (peacefulness), low DALY (less infectious disease burden) and higher latitude.

Country & GPS Rank Global Peace Score Disability Adjusted Life | Latitude
(Highest & Lowest 10) (GPS) Years (DALY)

1 Iceland 1.1 846 65N

2 New Zealand 1.253 949 35-47 S

3 Denmark 1.256 1,427 56 N

4 Portugal 1.267 2,143 30-42 N

© 2024 European Society of Medicine




5 Slovenia 1.315 2,520 45-47 N
6 Austria 1.317 2,000 47 N

7 Switzerland 1.323 1,421 47 N

8 Ireland 1.326 1,844 33N

9 Czech Republic 1.329 4,071 48-51 N
10 Canada 1.33 1,915 42-83 N
154 Russia 2.993 7,666 41-82 N
155 Central African 3.131 52,092 2-11' N
Republic

156 Libya 3.166 6,798 25N
157 Democratic Republic | 3.196 27,384 4 N-14 S
of Congo

158 Somalia 3.211 48,505 10N
159 Iraq 3.257 7,962 33N
160 South Sudan 3.363 44,446 3-13N
161 Syria 3.371 5,171 35N
162 Yemen 3.407 14,370 15N
163 Afghanistan 3.631 20,369 33N

The Middle East-North Africa region remained the
world’s least peaceful region. It includes four of the
ten least peaceful countries. All these countries in
both groups, other than Ireland, have always been
ranked amongst the ten most peaceful or least
peaceful countries'. Historically, Sub-Sahara Africa
and parts of Latin America and the Caribbean are

also conflict zones'"122,

LYME DISEASE PREVALENCE IN A CONFLICT ZONE
In an effort to understand other possible geographical
variables, it is recognized the prevalence of some
infections are dependent upon regional ecosystems.
An example is Lyme disease, a zoonotic vector-
borne global disease that has been associated with
violent behavior in some individuals®?'?3. Lyme
disease is the most common vector-borne in the
United States'”. A meta-analysis of 89 studies
estimated there was a 14.5% global prevalence of
seropositivity for Borrelia burgdorferi'?®. In contrast
to the 14.5% global prevalence, a study in Bosra
Province, Iraq, the seropositivity of 389 psychiatric
patients was 66% for Borrelia spp'*. Iraq has a
history of being a conflict zone. A study of patients
with neuropsychiatric Lyme disease demonstrated
1% developed homicidality after infection®.

GEOGRAPHICAL PATTERNS OF INFECTIOUS
DISEASE, COGNITIVE IMPAIRMENTS, AND
VIOLENCE

A study addressing cognitive functioning and
infectious diseases put forward the hypothesis that
“The worldwide distribution of cognitive ability is
determined in part by variation in the intensity of
infectious diseases. These correlations are robust
worldwide, as well as within five of six world regions.
Infectious disease remains the most powerful predictor
of average national 1Q"'?. The article describing
the study was withdrawn due to “several critiques
claiming that they contain substantial inaccuracies
and biases.” However, “the authors acknowledged at
least some of the claimed flaws, but they maintained
that the inferences from the data were nevertheless
reliable”'?8. As stated previously, reduced cognitive
abilities are associated with an increased risk of

criminality and violence®4¢%¢¢,

SUMMAY, GEOGRAPHICAL PATTERNS OF

INFECTIOUS DISEASE BURDENS AND VIOLENCE
A global study linking the frequency of conflicts to
the intensity of infectious disease found a causal
association between infectious diseases and intrastate

armed conflict and civil war, because variation in the

© 2024 European Society of Medicine 10



intensity of infectious disease occurred first, which were
followed by variation in the frequency of intrastate
armed conflict and civil war, rather than the opposite'?.
In summary, there is a geographical association
between infectious disease burdens and violent

behavior.

SOLDIERS RETURNING FROM CONFLICT ZONES
HAVING ACQUIRED INFECTIOUS DISEASE
ASSOCIATED WITH VIOLENCE

If violence were associated with regional infectious
diseases, soldiers returning from these conflict zones
may be returning with infectious diseases that may
increase their risk of violent behaviors. It is important
to differentiate this from the higher probability of
the risk for violence caused by military service from
violence caused by military training or combat-related

trauma.

Soldiers returning from foreign wars often return
with new and unusual infectious diseases. Some
infections are often associated with compromised
war zone environments and the stress of war in a
foreign land. It is also possible some infections could
have contributed to the wars they were in. Examples
include the Plague of Athens 429 B.C., escape from
Kaffa (Bubonic Plague 1347), French troops
returning from Naples (Syphilis (1494/1495), and
First World War (tuberculosis, typhus fever, typhoid
fever, dysentery, scarlet fever, diphtheria, measles,
whooping cough, smallpox, cholera, venereal
diseases, particularly syphilis, encephalitis lethargica,
Spanish flu)™. The residual effect of these infections
may have caused encephalopathy in some of the
next generation of leaders and in millions in Europe
and throughout the world, possibly contributing to
World War 1I'*, In addition Cerebral Malaria in
some Vietnam veterans,”®' and Mycoplasma, a
possible contributor to Gulf War Syndrome'31%,

The association between infections and violent
behavior has been weakly demonstrated with data
from some soldiers returning from areas with higher
endemic diseases associated with an increased
probability of aggressive tendencies.

SARS-CoV-2 PANDEMIC RESULTING IN MENTAL
IMPAIREMENTS THAT MAY HAVE CONTRIBUTED
TO VIOLENCE

The pandemic was a possible contributor to an

increase in cognitive impairments,'34135136.137,138:139,

140 141,142 143,144

mental disorders, and substance abuse
Collectively these impairments are associated with
an increased risk of violence, and other studies have
demonstrated an increase in violence associated
with the SARS-CoV-2 pandemic,'* including gun

147

violence,' violence against children,’® domestic

149

violence," and elder abuse'®.

In summary, the SARS-CoV-2 pandemic result in
mental impairments that may have contributed to

violence.

GLOBAL INSTABILITY SINCE THE SARS-CoV-2
PANDEMIC HAS OCCURRED

Based upon GPI data, conflict deaths are at the
highest level in the century contributing to a decline
in world peace. “Deaths from internal conflict,
neighboring countries relations, and external conflicts
fought all recorded significant deteriorations, with
the total number of conflict-related deaths increasing
by 96 per cent” ™.

Although the conflict in Ukraine was the primary
driver of this increase, increases in conflict were also
seen in many other countries, particularly in Sub-
Saharan Africa and the Asia Pacific area. Even
excluding the violence occurring in Ukraine, there
has been an increase in the level of conflict since
2019. Conflict-related deaths rose by 45 per cent
in the year prior to Russia’s invasion of Ukraine, with
over 100,000 total deaths in 2021 being recorded™".
The war in Ukraine had a significant impact on global
peacefulness, with Ukraine and Russia having the
largest and fifth largest deteriorations in GPI
respectively’'.

In summary, there is more global instability since
the SARS-CoV-2 pandemic.
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OTHER PANDEMICS CONTRIBUTED TO MENTAL
IMPAIRMENTS THAT MAY HAVE BEEN
ASSOCIATED WITH VIOLENCE

Other pandemics include the Antonin Plague (165-
180), Plague of Justinian (541-542), Japanese
Smallpox Epidemic (735-737), Black Death (1347-
1351), Smallpox (1520), 17 Century Great Plagues
(1700), Cholera 6 Outbreaks (1817-1923), The Third
Plague (1855), Yellow Fever (Late 1800s), Russian
Flu (1899-1890), Spanish Flu (1918-1919), Asian Flu
(1957-1958), Hong Kong Flu (1968-1970), HIV/AIDS
(1981-Present), SARS (2002-2003), Swine Flu (2009-
2010), MERS (2012-Present), and (2014-2016) Ebola™2
Besides extensive death and disability, plagues have
contributed to collapses of empires, social disruptions,
infrastructure disruptions, boarder disruptions, decline
of trade, shortages of food and other essentials,
economic decline, migration, civil war and

genocide'™31%,

The development of violent behavior was recognized
with the COVID-19 and Spanish Flu pandemics'> 1>
137158 HIV/AIDS is associated with psychiatric and
cognitive impairments’’ and sexual violence®¢",
Some pandemics did split societies with accusations

and violence'¢?,

There a few studies addressing the association
between pandemics and scapegoating and
persecution of minority groups, including migrants'.
However epidemics did not inevitably give rise to
violence and hatred. Sometimes they did the
opposite, as seen with epidemics of unknown causes
in antiquity, the Great Influenza of 1918-19 and
yellow fever across numerous cities and regions in
America and Europe. These epidemics unified
communities, overcoming previous social, political,

religious, racial and ethnic conflicts.

In summary, some other pandemics may have
contributed to mental impairments that may have
been associated with violence.

Discussion

The concept that microbes can alter free will and
contribute to violent behavior and lead to global

instability is an opinion that has been expressed,'¢*1%°
but is not broadly recognized. To evaluate whether
the SARS-CoV-2 pandemic or other infectious
diseases contribute to violent behavior and global
instability, a series of reviews combining information
from different scientific fields were addressed, which
collectively evaluate the sequence that is relevant

to this question.

The first review addressed environmental decline
with a One Health approach. This is a collaborative
strategy that aims to optimize the health of people,
animals, plants and the environment'®. Since
parasites adapt more rapidly that hosts to rapidly
changing environments, recent environmental
changes have increased infectious disease and the
associated consequences. Zoonotic diseases and
zoonotic vector-borne diseases are significant
emerging infectious diseases associated with
environmental changes. Some are emerging diseases,
while others are instead an emerging awareness of
diseases that have already been present with limited

awareness of their full pathophysiological effects.

These parasites, particularly zoonotic parasites,
sometimes have a capacity to manipulate their host
in a manner that propagates their survival
(Manipulation Hypothesis). The infectious diseases
caused by these parasites can sometimes contribute
to aggressiveness and violent behavior in both
animals and humans. Although we see ourselves as
the dominant species on this planet, we are not.
Microbes can have a significant impact upon our
free will by impacting behavior, sometimes causing

pathological behavior, including violence.

The pathophysiology explaining this association is
mostly immune mediated that results in brain circuit
dysfunction which cause a number of emotional and
cognitive impairments. These impairments increase
the risk of violent behavior in different individuals,
including violence associated with diminished impulse

control, predatory behavior, and psychosis.

If a small number of individuals develop impairments
that contribute to violence, their behavior may have
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limited impact or be restrained by the majority of
higher functioning individuals and an intact social
structure. However, when an influential individual, a
groups of influential individuals, and/or an excessive
number of individuals develop violent tendencies, it
can have a greater societal and global community
impact as a result of violence as an infectious

disease and critical mass dynamics'%.

As previously reviewed, infectious diseases and the
consequences of infectious diseases are not equally
distributed throughout the world. Countries and
geographical areas with greater infectious disease
burdens and more vector-borne zoonotic diseases
are generally more likely to have a higher prevalence
of aggressiveness and violence. In one study, when
the prevalence of infection fluctuate, the increases
of violence follows the increases in infection which
supports a causal association'. Higher latitude
countries and higher altitude countries generally
have less infectious disease load and are more
peaceful than lower latitude countries with greater
infectious disease loads. There are exceptions.
Singapore is an equatorial country with a favorable
GPIl and low infectious disease load, and Russia is a
higher latitude country with a lower GPl and greater
infectious disease load'®". Clearly other variables
need to be analyzed when considering national
and regional risks of violence.

This study did not review which infectious diseases
may be associated with the risk of violence in
different geographical regions.

An association was demonstrated between infectious
diseases, lower latitude countries and regions and
violent behavior. It is therefore necessary to research
which infections may be contributory, particularly
in these higher risk areas. There are obstacles
researching this question. There may be a significant
delay between the infection and the development
of violent behavior3'?. In addition, some of the
countries involved have limited public health
surveillance capabilities, and some of the pathogens

involved may have not yet been identified. Cerebral

malaria is one infectious disease that is more prevalent
in equatorial areas that is associated with violent
behavior'¢/16816%.170.171.172 Relapsing Fever is more
common in Mexico, Central and South America, the
Mediterranean, Central Asia, and throughout much
of Africa”*74. Relapsing Fever Borrelia was found
in an autopsy of a patient who committed assaults,
homicide and suicide3*. Many other infections need
to be considered on a regional basis®!7>176177,

The association between infections and violent
behavior has been weakly demonstrated with data
from some soldiers returning from areas with higher
endemic diseases associated with an increased
probability of aggressive tendencies'*'¥. This offers
some limited additional support for the position
that violent tendencies may have an environmental

contributor.

The 2017 hypothesis stated--if a pandemic causing
mental impairments increasing the risk of violence
occurred, it could contribute to global instability.
The SARS-CoV-2 pandemic has resulted in some
mental impairments in that may have contributed
to an increased risk of violence. Global instability has
increased since the SARS-CoV-2 pandemic?. Some
pandemics in history may have also contributed to

mental impairments associated with violence.

Although not possible to conclude with certainty,
based on the information available, there is the
suggestion that some infectious diseases contribute
to mental impairments, violence and global instability
as illustrated by: Figure 2.
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The Association between Infectious Diseases, Mental Impairments, Violent Behavior, and Global Instability

Figure 2: Infectious Disease Sequence to Global Instability
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Conclusion

Although the data reviewed has limitations, there
is evidence to suggest that infectious diseases,
including the recent pandemic, may contribute to
mental impairments with resultant increased risk of
violence and global instability. Sometimes infectious

diseases compromise free will.

Each of the sections summarized would benefit
from more detailed studies. There would be benefit
identifying which infectious may be associated with
violent behavior in each geographical area.
Collaborative research efforts are needed between
psychiatrists, infectious disease physicians, public
health officers, government officials and others
with a One Health approach that recognizes the
interactions of the multiple systems involved. There
is a need for relevant surveillance, education, public

awareness, prevention, and treatment.

Greater attention to hygiene, infection control,
prevention, education, diagnosis, treatment of
infectious diseases, recognizing the association
between infectious disease and violence, and mental
health care can help prevent violence on both a

regional and global level. Improved infection control
may be more effective towards improving global
stability than military approaches. Any failures of
corrective interventions may have very serious

ramifications.

When future epidemics occur, more attention is
needed to reduce the potential adverse mental

and behavioral effects.
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