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The Effects of Cortisol on a Psychopathic Brain
Stephanie Hines
Mount Saint Mary College, Newburgh, New York
Criminal activity has significantly increased worldwide in the past decades; research suggests that
psychopathic individuals are often the masterminds behind these malicious activities. Reduced cortisol
and increased testosterone levels have been a common find among psychopathic individuals. However,
the hormones have not been studied concurrently. I propose to experimentally examine the
neuropsychology of psychopaths on a molecular level by manually manipulating cortisol levels. My
experimental study will use the Triarchic Psychopathy Measure and Hostility Questionnaire to assess the
expressed antisocial behaviors.
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Nearly 50% of crimes yearly are committed by individuals
with psychopathy (O’Toole, 2012). The Diagnostic and
Statistical Manual of Mental Disorders Edition 4 (DSM-IVTR), labels psychopathy as a subdivision of antisocial
personality disorder with certain commonalities in each
individual diagnosed. Antisocial personality disorder is a
disorder characterized by a pervasive pattern of disregard
and amorality towards others and capable of violent acts
without guilt (Myers, 2007). Common characteristics of
psychopathic antisocial disorder include interpersonalaffective and antisocial features. Some traits noted are
superficial charm, lack of remorse, manipulativeness,
impulsive, and obstructive behavior (Gao, Glenn, Schug,
Yang, & Raine, 2009; Pujol et al., 2011)Determining the
motives of these individuals has become a popular theme
for psychologists and criminologists to identify because of
the accumulating antisocial population. Studies suggest
that psychopaths are the masterminds behind recent
tragedies of mass shootings and murders. The Federal
Bureau of Investigation states that psychopathy is the
single most important diagnosis of the United States
justice system to comprehend (O’Toole, 2012). Every
psychopath differs based on the severity and longevity of
the condition; this complicates the diagnosis process.
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The Hare Psychopathy Checklist – Revised (PCLR) is a measure used by clinicians and psychologists to aid
in diagnosis by comparing a subject to the prototypical
psychopath (Vitale & Newman, 2000).The assessment
consists of a series of tests, interviews, and examinations of
developmental
history
to
discover
background
information, intellectual capabilities, and reaction
responses of the individual (Vitale & Newman, 2000).
Psychologists and clinicians use this checklist to better
understand the client for treatment and legal purposes.
The checklist specifically measures features of typical
psychopaths
including;
emotional
responses,
environmental influences, and neurological deficiencies
(Dolan, 2004; Frick, 2009).
Additionally, there is accumulating research on
the distinct personal features of an individual diagnosed
with an antisocial disorder (Dolan, 2004; Frick, 2009).
Researchers have suggested that psychopaths tend to have
disorientated emotions and thought process paradigms
(Gao et al.,2009).Callous-unemotional traits (CU traits)
are hallmarks of the disorder, composed of minimal
distorted emotional expressions, difficult temperament,
and narcissistic tendencies (Dolan, 2004; Bayliss et al.,
2010). Psychopaths tend to be expressionless, egocentric,
and unrealistic, due to their impulsive and impenitent
nature (Dolan, 2004; Frick, 2009; Bayliss, 2010). Research
on CU traits suggests that high levels of delinquency,
aggression, and an absence of control are common
tendencies of psychopaths (Frick, 2009). Additional
behavioral conduct problems are key predisposes for
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chaotic behavior, shown in early development prompting
future problems. However, researchers have considered
conduct problems to be typical developmental stages of
transient youths as suggested in Cleckley’s research
(1988): “Transient developmental behaviors and attributes
that arise in childhood and adolescence resemble
psychopathic traits but attenuate with normal
development” (Cleckley, 1988, p.245). Furthermore,
researchers are using this concept to discover what other
probable factors aid to psychopathy besides behavior
(Ruttle, Lisa, Fisher, Stack, & Schwartzman, 2011).
Kimonis et al., (2008) suggested that callous
unemotional traits may potentially be developed due to
environmental and biological features (Kimonis et al.,
2008; Dolan, 2004). Specifically one study on identical
twins has revealed a strong genetic contribution to CU
traits, implying that identical twins with heritable
antisocial disorders are more likely to express similar
disorders, than identical twins without heritable disorders
(Viding, Blair, Moffitt, & Plomin, 2005). Researchers
suggest that the environment could contribute to the
development of antisocial behaviors in identical
psychopathic twins without genetic predisposition (Viding
et al., 2005).
Similarly, specific genes are also being examined
to determine their contribution to abnormal functions of
psychopaths (Szalavitz, 2012). One case suggested that a
reduced MAO-A gene commonly causes abnormal brain
development. The MAO-A gene is responsible for the
response to fear and pain in a normal person, yet reduced
levels causes inaction to other’s distress (Szalavitz, 2012).
This gene specifically affects the part of the brain
responsible for emotions and learning; the amygdala. The
violence-inhibition mechanism is located in the amygdala,
which triggers a response of anxiety in normal individuals.
However, in antisocial individuals little to no reaction
occurs due to decreased levels of the MAO-A gene
(Szalavitz, 2012). This supports research suggesting that
psychopaths lack the response to express remorse, in turn,
creating mental disability (Szalavitz, 2012).
Evidence has implied that abnormal brain
deficiencies may also play a role in psychopathic persons,
including brain injury (Frick, 2009; Dolan, 2004).
Different areas of the brain are specifically implicated in
psychopathy such as the frontal lobe of the cerebral cortex;
which is responsible for motor skills, decision making,
problem solving, and planning. Further evidence from
Brower (2001) suggests an association between frontal
lobe dysfunction and increased aggression as well as CU
traits (Gao et al., 2009).
The case of Phineas Gage, who became
psychology’s number one most famous case, demonstrates
how frontal lobe injury can drastically change a person.
Gage was a railway construction worker, who suffered
from brain damage after being impaled with tampering
iron through his cerebral cortex (Gao et al., 2009, Raitu &
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Talos, 2004). Researchers noted that his personality and
actions were recreated from his natural state (Gao et al.,
2009). Prior to this accident, Gage was recognized as a
determined, reasonable, and well-liked person; however
after the incident, his coworkers and family members
suggested Gage’s neurological damage sparked a radical
change in his personality. Records describe Gage’s altered
personality as “fitful, irrelevant, and indulging in the
grossest profanity” (Gao et al., 2009). Neurologists
consider that the damage resulted in complete loss of
moral decision-making and led to his actions of
inappropriate behavior. Individuals with frontal lobe
damage are also known to be deficient in judgment,
planning for the future, reasoning, and morals. Research
has linked frontal lobe dysfunctions to aggression,
alcoholism, and psychopathic criminality disorders
prompting deviant behavior (Gao et al., 2009).
Evidence further implies lesions or brain injuries
found in the specific regions of the brain frequently cause
abnormal behaviors (Myers, 2007). Dramatic findings
have compelled researchers to focus on brain
abnormalities and underlying components as the indicator
of antisocial personality disorders. The limbic system in
psychopathic persons has also been investigated. The
limbic system includes the hippocampus, amygdala, and
hypothalamus; responsible for, respectively, memory,
regulation of maintenance activities, and emotions. Studies
tend to examine the amygdala and hypothalamus
frequently, because of the role they have as emotion
regulators (Myers, 2007).
Brain functions are affected by hormones, two of
which have been implicated as contributors to antisocial
behavior: testosterone and cortsiol (Van Goozen, Fairchild,
Snoek, & Harold, 2007; Alink, Cicchetti, Kim, & Rogosch,
2011). Hormones are chemical messengers that are made
by the endocrine system by one gland to send to another
gland. The secretion of hormones affects the functioning of
major brain regions, therefore studying these hormones
may be of importance in understanding underlying factors
producing psychopathic tendencies. The most recent
hormones being tested are testosterone and cortisol
Testosterone has been linked to aggressive
behavior and high levels of this hormone are prominent in
psychopaths (Gao et al., 2009). Testosterone is a hormone
produced in the sex organs of both males and females
promoting the production of secondary sex characteristics.
This sex hormone is involved in growth, maintenance, and
repair of reproductive tissues in both males and females.
Testosterone and estrogen is present in both males and
females however, males have more testosterone than
estrogen and females have more estrogen than
testosterone (Glenn, Gao, Schug, & Granger, 2011).
Researchers have considered that elevated levels of
testosterone are often associated with sensation-seeking
and risky behaviors, which are common characteristics
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among psychopaths (Gao et al., 2009; Van Goozen et al.,
2007).
Synthetic forms of testosterone known as anabolic
steroids have reported to be the reason for the increase of
antisocial behaviors in both males and females. The
municipal purpose of this drug is to promote excessive
growth of skeletal muscles and male sexual characteristics;
however it has been suggested to be the dangerous and
harmful promoter for severe mental disorders (Occhipinti,
2010). Researchers have considered that after the
longevity of use, individuals tend to express lack of
judgment, mood swings, and aggression causing
permanent mental deficiencies (Occhipinti, 2010).
However, researchers have expressed different outcomes
for females due to the larger influence of testosterone in
males (Poustka et al., 2010). Evidence from Poustka
(2010) considers women to be less likely to have
psychopathic tendencies because their hormonal
composition contains less testosterone (Poustka et al.,
2010). Therefore, researchers question if a certain level of
testosterone promotes the development of psychopathy
and aggressive behaviors (Gao et al., 2009). Aggression is
also a prominent outcome of reduced plasma cortisol
levels.
Moreover, researchers are investigating whether
reduced cortisol levels are correlated with minimal normal
emotional responses (Van Goozen et al., 2007; Fairchild et
al., 2008.) Reduced plasma cortisol levels and irregular
responses to stress are typical characteristics found in
psychopaths (Poustka et al, 2010; Shi, Bureau,
Easterbrooks, Zhao, & Lyons-Ruth, 2012). Cortisol is a
naturally produced steroid hormone secreted by the
adrenal gland, when an individual is under stress. The
adrenal gland produces this hormone to reduce stress,
while the sympathetic and parasympathetic nervous
systems control the response (Budhani & Blair, 2005;
Desjardins, 2011). Cortisol is additionally responsible for
balancing chemical responses from other hormones
(Desjardins, 2011). Data depicts that lower basal cortisol
correlates to higher production of aggressive and violent
behavior (Fairchild et al., 2008; Desjardins, 2011).
However, other researchers stated that although cortisol
levels are supposed to rise during stressful circumstances,
levels decline if individuals experience the event for an
extended period of time (Ruttle et al., 2011; Fairchild et al.,
2008). Longitudinal studies have supported the
relationship between hyper secretion of cortisol and
aggressive behavior (McBurnett, Lahey, Rathouz, &
Loeber, 2000). McBurnett (2000) stated that individuals
with reduced cortisol levels are three times more likely to
express aggressive behavior than increased levels of
cortisol (McBurnett et al., 2000). Thirty-two percent of
the boys with low cortisol levels exhibited 5.2
characteristics of conduct problems, compared to the 1.5
symptoms of boys with higher concentrations of cortisol
(McBurnett et al., 2000). Cortisol responses have also
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been reported to be reduced in individuals diagnosed with
oppositional defiant disorder and conduct disorder, both
distinguished by aggressive behavior and impersonalaffective traits (McBurnett et al., 2000; Ramsland, n.d.).
Behaviors
of
reduced
stress
response
include
impulsiveness, no remorse, and apathetic (Ramsland,
n.d.). These two disorders are aspects of psychopathic
antisocial behaviors. Reduced levels of cortisol may
correspond to an inefficient stress response (Fairchild et
al., 2008; Shi et al., 2012).
Recent data about the nature, stability, and
consequences of juvenile psychopathy are still limited
within this present time (Dolan, 2004). Ideally, by
identifying these common characteristics, society can
intervene early in the individual’s developmental process
to reduce future offenses preventing recidivism (Bayliss,
Miller, & Henderson, 2010).The investigation of cortisol is
a promising biological measure because it promotes
further scientific knowledge surrounding the effects the
hormone has on behaviors. Researchers have commonly
studied the contribution of brain abnormalities and
genetics on the psychopathic brain, but little to no research
has been completed on the effect of reduced cortisol levels
(Bayliss, Miller, & Henderson, 2010). Any research that
has been done is correlational in nature; an experiment
where levels of cortisol are manipulated is needed to
determine if cortisol might have a casual role in antisocial
behavior.
By investigating these components, psychobiological interventions and alterations can be
administered to diminish the development of these
individuals’ behaviors. Estimates suggest that four million
psychopaths make up the population nationwide
(McBurnett et al., 2000). The aim of this current study is
to examine the influence of cortisol on the development of
psychopathic antisocial disorder. I will conduct an
experimental study on pubescent males diagnosed with
psychopathic antisocial disorder to evaluate the
contributions of cortisol. I hypothesize that increasing the
hormone of cortisol manually in diagnosed psychopaths
will decrease their antisocial tendencies.
Much of the research surrounding credibility of
eyewitness testimonies are conducted on college students,
adults, and older adults.
Little research has been
conducted on the accuracy of a child’s testimony. Previous
attempts to assess the accuracy of a child fail to take into
consideration the demands of children of different ages.
Researchers have previously examined the impact that
children have on jurors and the outcome of the trial, while
few studies investigate the credibility of the testimony of
children. Several factors can influence the accuracy of the
testimony presented in court when dealing with adults that
testify. Children have a different cognitive level than
adults. They have less life experience, and in general are
less mature. These factors may influence the way a child
perceives a crime and how it is remembered. I hypothesize
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the accuracy of a child’s testimony could be compromised
by the lack of maturity.
PROPOSED METHOD
Participants
I plan to study 100 recent pubescent males
diagnosed with psychopathic antisocial personality
disorder. I will seek to collect a sample of racially and
geographically diverse psychopaths. Fifty males will be
randomly placed into each group. To access behavior
problems in the adolescents, the PCL-R will be used to
identify the scale of psychopathic tendencies. Every eligible
and complying participant will have to undergo a series of
evaluations, observations, and controlled manipulations.

CONCLUDING REMARKS
Limitations

Materials
The Psychopathy Checklist Revised (PCL-R) will
be used to screen for psychopathic antisocial disorder
(Vitale et al., 2000). The Triarchic Psychopathy Measure
(TriPM) will be used to assess the three major constructs
of psychopathy including; boldness, meanness, and
inhibition (Patrick, 2010). Each construct is examined in a
series of scales by measuring specific components of the
characteristics involved such as; lack of empathy,
narcissism, and thrill seeking, found in the boldness scale
(Patrick, 2010). The source of items used to analyze the
disinhibition and meanness constructs are exhibited in the
Externalizing
Spectrum
Inventory.
This
scale
comprehensively assesses problem behaviors and callousunemotional traits (Patrick, 2010). The Hostility
Questionnaire will also be used to accurately profile the
participant’s attitudes and behaviors towards hostile
situations (Williams, 1994).A series of 45 descriptions will
be presented and must be answered by one of the two
responses given. This exam is used to evaluate
spontaneous responses to affective situations (Williams,
1994).
Procedure
The study will begin by collecting demographic
information including sex, race, and age. Each of the
adolescent males will be measured for their present
cortisol levels using saliva samples before completing any
evaluations or tests. There will be an experimental group
that will receive an injection of cortisol and a control group
that will receive an injection of saline solution. From the
completion of Psychopathy Checklist-Revised (PCL-R),
diagnosis of psychopathic antisocial disorder will be
identified. During the first session, participants with
psychopathy will be randomly assigned and separated
equally between the two groups. The Triarchic
Volume 2: Spring 2013

psychopathy measure will be administered prior to each
injection. All participants will then be asked to fill in the
Hostility Questionnaire to evaluate their potential
emotional state. Participants will be randomly assigned to
receive a cortisol injection, dosage will be determined upon
consultation and collaboration with a medical physician.
Participants will be asked to return to the laboratory
biweekly for three months to receive injections of cortisol
or saline based on their initial group. The parents and
teachers of the participants will be asked to monitor and
record the participant’s mood alterations and antisocial
behaviors. After all subsequent sessions have been
confirmed, the Hostility Questionnaire will be used to
screen the participant’s final emotional state.

There are some limitations in the design of this
study that need to be considered. The first limitation is
that participants may not be accurately diagnosed by the
Psychopathy Checklist-Revised (PCL-R). An additional
limitation is that the Hostility Questionnaire may also
inaccurately evaluate a person’s immediate responses to
specific situations. Finally, the last limitation would be that
the amount of injections and sessions may be too limited
to cause a drastic change to antisocial behavior.
Significance
This research will make three major contributions
to enhance the understanding of psychopathic individuals.
First, this study will contribute to further research on
knowledge about the direct role of cortisol on psychopaths.
By gaining this knowledge, the criminal justice system and
psychologists can intervene in the development of
adolescents with psychopathic tendencies to deter future
crimes. Approximately 15-20 % of incarcerated individuals
are known to be “psychopaths” and these injections may
prevent recidivism in these individuals (O’Toole, 2012).
Second, this study is the first to use only recently
pubescent males rather than all aged males. By focusing on
pubescent males in particular, I can gain a better
understanding on the effect of cortisol and testosterone
concurrently on antisocial behaviors. Finally, this study is
using youths from diverse geographic locations rather than
one. I think it is important not to just analyze one location,
because I want to get a better understanding of all boys
diagnosed with psychopathy.
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