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Sally McSwiggan?, Bernice Elgerl:2, and Paul S. Appelbaum3
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Abstract

The role of behavioral genetic evidence in excusing and mitigating criminal behavior is unclear.
Research has suggested that a low activity genotype of the enzyme monoamine oxidase (MAOA-
L) may increase the risk for aggressive and antisocial behavior. By examining criminal
proceedings in which MAOA-L genotype evidence was introduced, we explored the forensic uses
of behavioral genetic science. Westlaw and LexisNexis legal databases were electronically
searched for cases from 1995-2016 to identify court documents from cases involving the MAOA-
L genotype. Evidence of the MAOA-L genotype was included in records from 11 criminal cases (9
U.S. and 2 Italian). In the guilt phase, genotype evidence was ruled admissible in one of two cases,
and may have contributed to a conviction on a lesser charge. In the sentencing phase, genotype
evidence was admissible in four of five cases, one of which ended with a lesser sentence. Five
cases used genotype evidence for post-conviction appeals, two of which resulted in sentence
reductions. Even when charges or sentences are reduced it is difficult to gauge the effect of
evidence of the MAOA-L genotype. Genotype evidence may lack persuasive effect because the
impact of the allele on a particular accused is difficult to establish.

Keywords
Behavioral genetics; MAO-A L; Monoamine oxidase; law; criminal law

1. Introduction

Over the last two decades the use of neuroscientific evidence in criminal proceedings has
been on the rise worldwide (Presidential Commission for the Study of Bioethical Issues,
2015). Across the U.S., United Kingdom, Canada and The Netherlands audits of criminal
cases have shown an upward trend (Catley & Claydon, 2015; Chandler, 2015; de Kogel &
Westgeest, 2015; Denno, 2015). The evidence has often included structural brain imaging,
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electroencephalography (EEG) and neuropsychological assessment (de Kogel & Westgeest,
2015). When behavioral genetic evidence has been introduced, it has most commonly
involved expert testimony on the heritability of addictive disorders (including drug and
alcohol abuse) and problem gambling, in addition to genetic bases of mental illnesses like
depression and psychosis (Denno, 2015). A limited number of experts have introduced
evidence of an accused’s unique genetic risk in relation to their crime (Bernet, Vnencak-
Jones, Farahany, & Montgomery, 2007), most commonly a low activity gene variant,
monoamine oxidase A (MAOA-L), which has been linked to aggressive and antisocial
behavior (Dorfman, Meyer-Lindenberg, & Buckholtz, 2014).

In the early 1990s, a Dutch family was identified whose male members demonstrated
unusually high rates of aggressive and antisocial criminal behavior, and who shared a rare
mutation leading to a complete absence of the enzyme monoamine oxidase A (Brunner et
al., 1993). This enzyme is responsible for breaking down key neurotransmitters, including
serotonin, in the brain. Although a functionally inactive monoamine oxidase A gene is rare
(no other cases have been reported), there are common gene variants of different
transcriptional efficiency. The low activity monoamine oxidase (MAOA-L) gene variants are
less efficient and therefore result in a higher concentration of serotonin in the brain than the
more efficient high activity variants (MAOA-H) (Eme, 2013).

The first study of the MAOA-L genotype, based on a longitudinal follow up of an
epidemiologic cohort in New Zealand, found that the MAOA-L genotype predicted an
increased risk for aggressive and antisocial behavior in Caucasian males, but only when
participants had experienced severe childhood maltreatment (Caspi et al., 2002). There was
no direct relationship between the MAOA-L genotype and aggressive or antisocial behavior,
although there was between childhood maltreatment and antisocial behavior. Importantly,
maltreated participants were not significantly more likely to possess the MAOA-L genotype.
This suggests they were not genetically predisposed to being maltreated (e.g., by provoking
extreme reactions from their caregivers), but rather the risk gene impacted their resilience to
abuse (Baum, 2013). Replication studies have generally shown that there is little direct
relationship between carrying the MAOA-L genotype and aggressive and antisocial behavior
(Dorfman et al., 2014), although exceptions have been reported (Beaver, Barnes, &
Boutwell, 2014; Beaver, DeL.isi, Vaughn, & Barnes, 2010). Generally, meta-analyses of this
main effect found the direct genetic influence to be very small and heterogeneous across
studies (Ficks & Walman, 2014; Vassos, Collier, & Fazel, 2014).

Research following Caspi and colleague’s (2002) findings has largely replicated the “gene-
environment” interaction for impulsive, aggressive and antisocial behavior with MAOA-L
genotype carriers who experienced childhood maltreatment (Armstrong et al, 2014; Aslund
et al, 2011; Choe, Shaw, Hyde, & Forbes, 2014; Cicchetti, Rogosch, & Thibodeau, 2012;
Edwards et al., 2010; Ferguson, Boden, Horwood, Miller, & Kennedy, 2012; Foley et al,
2004; Frazzetto et al, 2007; Gorodetsky et al, 2014; Nilsson et al, 2006; Widom &
Brzustowicz, 2006). Relatedly, carriers of the MAOA-L genotype who experienced adverse
childhoods have been shown to have increased rates of other disorders of behavioral
dysregulation like attention deficit hyperactivity disorder, depression, and impulsivity
(Beach et al., 2010; Enoch, Steer, Newman, Gibson, & Goldman, 2010; Huang et al., 2004;
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Kim-Cohen et al., 2006). Several large prospective studies, however, failed to replicate the
gene-environment interaction as enhancing risk for aggression (Derringer, Krueger, Irons, &
lacono, 2010; Haberstick et al., 2014; Whelan, Kretschmer, Barker, 2014). Despite this, two
meta-analyses of MAOA-L genotype have found the gene-environment interaction to be
moderately reliable (Byrd & Manuck, 2014; Taylor & Kim-Cohen, 2007). The magnitude of
the gene-environment effect on aggressive and antisocial outcomes remains largely unknown
given the immense heterogeneity across MAOA-L genotype study methods, populations and
measurements (Byrd & Manuck, 2014). Calculating a mean effect size was considered
spurious and misleading, with the authors instead reporting pooled p values with limited
statistical meaning for the strength of the relationship. Neurobiological studies of the
MAOA-L genotype suggest that it may exert its influence by disrupting the corticolimbic
circuits controlling emotional arousal and regulation. Neural hypersensitivity to emotional
stimuli in low MAOA genotypes has been associated with increased activity in the amygdala
and decreased activity in the frontal brain regions (Dorfman et al., 2014).

Although Caspi et al. (2002) did not examine the effect of the MAOA-L genotype on risk for
aggressive and antisocial behavior in females who experienced childhood adversity,
subsequent work has shown little effect (Frazzetto et al., 2007; Huang et al., 2014; Kiive et
al., 2014; Reti et al., 2011; Verhoeven et al., 2012). Instead the reverse relationship, with the
high activity variant (MAOA-H) predicting a risk of aggressive and antisocial behavior, has
been a common finding among female cohorts (Aslund et al., 2011; Enoch et al., 2010;
McGrath et al., 2012; Prom-Wormley et al., 2009; Sjéberg et al., 2007). Having an extra X
chromosome may help females to compensate for the detrimental effects of the MAOA-L
variant, since the gene is X-linked; thus, females have two copies, while males have only a
single copy (Eme, 2013). Gender differences in childhood abuse and expression of
aggression and antisocial behavior also may have contributed to the gender specific findings
(Choe et al., 2014). In addition, findings regarding aggressive and antisocial behavior risk of
non-Caucasian males carrying the MAOA-L genotype have been equivocal, with mixed race
samples often failing to show the expected gene-environment interaction (Kieling et al.,
2013; Kolla, Attard, Craig, Blackwood, & Hodgins, 2014; Stetler et al., 2014; Widom &
Brzustowicz, 2006; Young et al., 2006). Although Caucasians have a MAOA-L genotype
rate of around 30% to 40%, African Americans’ and Asians’ frequency distribution for the
MAOA-L genotype is considerably higher at around 60%, perhaps confounding the expected
findings (Beaver et al., 2014). Taken as a whole, the research suggests MAOA-L mediation
of the risk for impulsive aggressive and antisocial behavior may be specific to Caucasian
males who have experienced severe childhood maltreatment.

1.1. Purpose of study

With increasing use of genome-wide testing in research and clinical settings, the
introduction of MAOA-L genotype evidence in criminal proceedings is predicted to grow
(Gonzalez-Tapia & Obsuth, 2015). However, there is a lack of consensus on the merits of
introducing evidence of an accused’s MAOA-L genotype into a criminal proceeding.
Compared with a group of U.S. trial judges who, on average, imposed significantly (but
modestly) lighter sentences when exposed to MAOA-L genetic evidence (Aspinwall, Brown,
& Tabery, 2012), German judges surveyed using the same vignettes ordered more
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involuntary psychiatric hospitalisations (23% versus 6%) with indeterminate periods of
confinement rather than shorter sentences (Fuss, Dressing, & Briken, 2015). Surveys of
representative samples of the general population in the U.S. have found no changes in views
on guilt or punishment with the addition of behavioral genetic evidence, but in some cases
subjects reported being more fearful of the accused (Appelbaum & Scurich, 2014;
Appelbaum, Scurich, & Raad, 2015). These inconsistencies suggest behavioral genetic
evidence can evoke a range of responses in legal settings. Given the predicted increase in use
of MAOA-L genotype evidence before the criminal courts and the uncertainty about legal
decision-makers’ reactions to this evidence, the use of behavioral genetic profiles in criminal
proceedings requires careful examination. By examining criminal proceedings involving
attempts to introduce evidence of the MAOA-L genotype, the forensic use of behavioral
genetics can be explored.

2. Methods

3. Results

Westlaw and LexisNexis legal databases were electronically searched for cases from 1995 to
March 1, 2016 to identify court documents from criminal proceedings referencing the
MAOA-L genotype. The search began with 1995 because that is the first known use of legal
arguments related to MAOA, coming just 2 years after the report of the Dutch kindred in
which MAOA was completely absent. The legal databases searched contain selected trial
and appellate court filings from state and federal jurisdictions from the U.S., United
Kingdom, Australia, Hong Kong and Europe. Documents include reported and unreported
judicial opinions and appellate briefs. Westlaw and LexisNexis note that the court
documents contained in their respective databases are not complete. Courts vary in practices
for release and publication of documents across jurisdictions and types of proceedings.
Appellate briefs and judgments constitute the majority of trial court documents contained in
these legal databases. Interpretation of these documents, though, often requires the context
provided by previous trial proceedings and opinions.

Additional electronic searches were conducted using Ovid MEDLINE, PsychINFO and
Embase from 1995 to March 1, 2016 to identify articles citing legal proceedings referencing
MAOA-L genotype evidence that were not published by Westlaw or LexisNexis. The
individual cases were then verified by searching for court or other records related to the case
from the jurisdiction.

Evidence of the MAOA-L genotype was included in records from 11 criminal cases (9 U.S.
and 2 Italian). Although criminal procedures vary across jurisdictions, in general criminal
proceedings for serious crimes include at least two phases: (1) the guilt phase, where guilt or
innocence is established, and (2) the sentencing phase, where the penalty is imposed (Baum,
2013). Brief summaries of all the cases are provided in Table 1, and a description of cases
involving the introduction of MAOA-L evidence at the guilt, sentencing, and appellate
phases follows.
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3.1. Guilt phase

The guilt phase primarily involves determining whether the accused committed the criminal
act charged (“actus reus’), while having the requisite, culpable mental state (‘/mens rea’). The
relevant mental state is established for each crime and varies (in decreasing degrees of
criminal responsibility) from intent to knowledge, recklessness, and negligence, with the
goal of ensuring proportionality in punishment (Edersheim, Weintraub-Brendel, & Price,
2012). To negate criminal responsibility, legal decision-makers must be convinced that the
accused was unable to form the necessary mental state (e.g., intent) required for the
commission of the particular offence (e.qg., first-degree murder), or that there was a
justification or another legally defensible excuse for the act (Rushing, 2014). Negating all
mental state elements of an offence renders the accused not guilty (e.g., as with a finding of
“not guilty by reason of insanity™); negating some mental state elements means the accused
can be found guilty of a lesser offence (e.g., manslaughter instead of first-degree murder)
(Baum, 2013). In the guilt phase, MAOA-L genotype evidence was ruled admissible in one
of two cases, and may have contributed to a lesser sentence.

The only case in which evidence of the accused’s MAOA-L genotype was found to be
admissible in the guilt phase and may have contributed to a lesser sentence was State v.
Waldroup (2011). The accused was charged with murdering his estranged wife’s friend and
attempting to murder his estranged wife. The trial court admitted evidence from a forensic
psychiatrist that the accused had experienced severe childhood maltreatment and that genetic
testing showed he carried the MAOA-L genotype. During the trial, defense counsel argued
that the accused’s genetic vulnerability to impulsive aggression was a causative factor in the
crimes (Baum, 2013). Subsequently, the jury found the accused guilty of the lesser-included
offences of voluntary manslaughter and attempted second-degree murder, the least serious
criminal charges available to them. Given this reduction, the jury must have concluded that,
based on the evidence, the accused did not premeditate his crimes (first-degree murder) or
knowingly kill (assault where death is a possibility; second-degree murder); instead the
crime was “an intentional or knowing killing of another in a state of passion produced by
adequate provocation sufficient to lead a reasonable person to act in an irrational manner”
(Wilson, 2015, p. 118). The provocation, the facts of which remain largely undisclosed, must
have constituted a legally defensible external reason (Rushing, 2014). The accused was
sentenced to the maximum custodial term permitted by the lower punishment range (32
years). The role played by the MAOA-L genotype evidence is unclear.

More recently in the State v. Yepez (2015), the accused was charged with assaulting and
strangling to death his girlfriend’s step-grandfather following an argument (Wilson, 2015),
and then burning the body. At a pre-trial evidentiary hearing, testimony from psychiatric
experts from both sides on the conclusions that could be drawn from behavioral genetic data
led the judge to conclude “there has been no evidence that demonstrates that the gene with
environment interaction between a low functioning MAOA and a history of child abuse
resulting in a predisposition or inclination toward antisocial or aggressive behavior,
including violent acts, qualifies as a mental disease or disorder” (Stiny, 2015, para. 6).
Additionally, the judge found that the behavior of persons carrying the MAOA-L genotype
was not necessarily affected to the point where any violent acts they committed were
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exclusively caused by uncontrollable impulses. She also found that the proposed testimony
failed to meet standards of admissibility for scientific evidence (Stiny, 2015). Hence, an
order denying admissibility of the expert testimony on the effect of the MAOA-L genotype
was issued, and it was reaffirmed after defense counsel filed for reconsideration of the
decision (State v. Yepez, 2015). The accused was subsequently found guilty of second-
degree murder. Similar judicial resistance to the admissibility of evidence on genetic
predispositions to aggression and violence has been seen in other cases involving gene
variants purportedly linked to criminal behavior (see State v. ldellfonso-Diaz, 2006).

3.2. Sentencing phase

The sentencing phase, which follows a finding of guilt, is where the criminal penalty is
determined. The issues to be decided vary in different legal systems, but may include: (1)
whether the accused’s unique circumstances contributed to their criminal behavior in such a
way as to mitigate their moral responsibility for a crime, and (2) the accused’s propensity for
committing crimes in the future (Glenn & Raine, 2014; Gonzalez-Tapia & Obsuth, 2015).
Criminal courts consider statutory and non-statutory mitigating factors (e.g., family history
of abuse, absence of prior convictions, mental health issues, expressions of remorse) and
aggravating factors (e.g., prior convictions, future dangerousness, lack of remorse) at
sentencing (Denno, 2015). Mitigation evidence does not serve as a justification or excuse,
nor does it lessen the degree of the crime. The evidence seeks to persuade the judge (or in
the U.S. in capital cases, the jury) to impose a punishment towards the lower end of the
sentencing range by demonstrating characteristics of the accused or features of the crime
that could be considered extenuating or as reducing moral culpability (Morse, 2011). In the
sentencing phase, genotype evidence was found admissible in four of five cases, once
serving as the basis for a lesser sentence.

The first matter in which issues related to the MAOA-L genotype were argued in a U.S.
court was Mobley v. State (1995). The accused was convicted of having deliberately shot
and killed a store manager during the course of a robbery. The jury found him guilty of first-
degree murder and imposed the death penalty. His defense counsel could identify only
limited mitigating evidence for the sentencing phase given the accused’s privileged
background. After reviewing the accused’s family tree and finding a range of violent
relatives, the defense—which was aware of the Dutch study by Brunner and colleagues
(1993)—requested both expert and financial assistance to perform genetic testing analysis to
ascertain whether the accused had reduced MAOA activity. The court denied the request on
the basis that Mobley lacked significant intellectual impairments, which had characterized
the affected male family members in the Dutch kindred. The court held that in the absence
of sufficient scientific basis to demonstrate a link between Mobley’s behavior and the
MAOA-L allele, there was no basis to grant the defense’s request. The trial court’s ruling
was upheld on appeal by the Georgia Supreme Court and Mobley was ultimately put to
death.

A more recent case with a similar outcome is Pegple v. Adams (2014), in which the
defendant was accused of shooting and killing three members of the Los Angeles Crips
street gang in an unprovoked attack in 1994. It took nearly 10 years for the case to come to
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trial. The court heard evidence that the accused had been described as seriously emotionally
disturbed as a child. He had mild learning disabilities and attention deficit hyperactivity
disorder, and attended a special needs school. Brain scans indicated mild abnormalities of
unknown origin in the frontal region, an area often associated with impulse control. Records
showed that the accused’s mother was substance dependant, physically abusive and
neglected him, and that she was often incarcerated. He grew up in a gang-controlled
neighbourhood where he was said to have been threatened and beaten regularly.

Among a range of experts, a forensic psychologist testified that genetic testing of the
accused indicated that he had inherited the MAOA-L genotype. The psychologist told the
court that recent studies showed “the relationship between having this gene, experiencing
maltreatment as a child and displaying adult antisocial behavior was equivalent to the
correlation between having high cholesterol and having heart disease” (People (Respondent)
v. Adams (Appellant), 2011, para. 78). The expert explained to the court there was not a
direct causal relationship between the MAOA-L genotype and aggressive and antisocial
behavior, and that the MAOA-L genotype was not a genetic defect but rather a risk factor.
This evidence did not result in mitigating the accused’s moral culpability and the court
imposed the death penalty.

In contrast, State v. Bourassa (2012) illustrates a case from the U.S. where evidence of a
MAOA-L genotype may have contributed to a sentence reduction. The accused had broken
into a church and murdered an elderly female parishioner. During sentencing, mitigating
evidence was presented describing the accused as having experienced prolonged sexual
abuse from an early age and as having a diagnosis of bipolar disorder (Wilson, 2015). The
psychiatric expert witness testified that the accused carried the MAOA-L genotype, and that
in interaction with the childhood abuse, this led to a greater risk of engaging in impulsive
aggressive and antisocial behavior. The defense team argued that the accused should be
spared the death penalty given his genetic vulnerability. The jury sentenced him to life in
prison without the possibility of parole.

In State v. Driskill (2015), the accused forced entry to a home to sexually assault and murder
two elderly occupants, after which he mutilated and burnt their bodies. According to the
appellant brief, the accused was diagnosed with bipolar disorder, anxiety disorder,
intermittent explosive disorder, mild cognitive impairment, and polysubstance dependence
(State (Respondent) v. Driskill (Appellant), 2014). The forensic psychiatrist who was
engaged as an expert witness did not interview or examine the accused but instead had the
opportunity to review his medical records, statements of people who knew him, and ordered
genetic testing.

The expert testified the accused had a history of childhood abuse and that genetic testing
showed he was a carrier of the MAOA-L genotype. Court documents indicate that the expert
gave evidence about the role of genetics in criminal behavior and reported that a person’s
mood, behaviors, and tendency towards violence are the product of a combination of
genetics and environment. Further, the psychiatrist testified that when a person has both the
MAOA-L genotype and a history of child abuse he has more difficulty controlling emotion,
processing information and thinking things through. Consequently, the person “is 4.6 more
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times more likely to commit violent acts than someone who has no history of abuse or the
low activity MAO-A genotype” (State (Respondent) v. Driskill (Appellant), 2014, p. 35). It
was argued because of his genetic makeup, it was significantly harder for the accused to
conform his behavior to what was expected. Unswayed by the evidence, the jury imposed
the death penalty.

Colbert v. State (2015) was a case in which the MAOA-L genotype evidence was used at
sentencing and as a basis for a post-sentencing appeal. The accused murdered his girlfriend
by shooting, choking and repeatedly driving over her. He was diagnosed with intermittent
explosive disorder, post-traumatic stress disorder (PTSD), bipolar disorder and depression.
Court documents from the post-conviction appeal describe how the accused was advised by
his trial counsel to plead guilty to avoid the possibility of the death penalty. Consequently
there was no trial to determine guilt.

At sentencing, a clinical molecular geneticist testified the accused carried the MAOA-L
genotype and that studies had confirmed that individuals with this allele who suffered severe
childhood abuse were at greater risk for aggressive behavior as adults. On cross-
examination, the expert confirmed that both the genetic predisposition and maltreatment had
to be present to make an individual more disposed to aggressive and antisocial behavior.
Although the accused reported that his stepfather used to berate him, neither his medical
records nor his mother confirmed his contention that he experienced childhood
maltreatment. He had graduated high school and had been described as “happy-go-lucky.”
The accused received a life sentence after taking a plea bargain.

After sentencing, an appeal was filed arguing his trial counsel rendered ineffective assistance
by not going to trial and presenting the accused’s MAOA-L genotype in an attempt to negate
his criminal intent. The trial counsel testified in the appeal proceedings that given the
circumstances of the case, introducing evidence of the accused’s genetic predisposition to
violence was not a good trial strategy. Two mental health experts had concluded that he was
able to appreciate the nature and wrongfulness of his actions and able to form the requisite
mental intent. Additionally, the trial counsel consulted with family members of the accused
to investigate his allegations of childhood maltreatment. The appellate court conducting the
post-conviction review denied the petition for post-conviction relief and reaffirmed the
judgment.

3.3. Appellate phase

Five cases used genotype evidence for post-conviction appeals, two of which resulted in
sentence reductions. The first case with evidence of the MAOA-L genotype heard in a court
in Europe was the Italian matter of Bayout v. Francesco (2009) (Forzano et al., 2010). The
accused was convicted of stabbing another man to death because he falsely believed the
victim had assaulted him in an earlier unprovoked attack. He was reported to have had a
history of poor medication compliance for schizophrenia and was subsequently sentenced to
nine years in prison. On appeal, new mitigating evidence was presented by a molecular
neuroscientist who told the court the accused carried the MAOA-L genotype. There was no
mention of childhood abuse in the proceedings, with the defense arguing that a move from
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Algeria to Italy when the accused was 24 years old caused him significant alienation and
distress. The appeals court granted a one-year reduction of his sentence.

The second Italian case involving evidence of the MAOA-L genotype at an appeal hearing
was notable because the prisoner was female (Turone, 2011). The accused (A/bertani) had
murdered her sister and then burnt her body in the backyard. She was subsequently arrested
while attempting to murder her mother by setting fire to her after several failed attempts to
kill both her parents. She plead guilty in 2009 and was sentenced to a life term (30 years).
On appeal two years later, several psychiatric witnesses testified that the accused met criteria
for dissociative identity disorder and had experienced symptoms of psychosis. Childhood
maltreatment was not reported, at least according to the translation of the appeal (Turone,
2011). Genetic testing showed that she was a carrier of the MAOA-L genotype and brain
imaging found some minor abnormalities of unknown clinical significance. Taken together
with the psychiatric evaluation, the appellate counsel argued that she was mentally unfit at
the time of her crimes. Her sentence was subsequently commuted from 30 years to 20 years
in prison.

More recently, United States v. Duran (2014) dealt with a military court case in which
Private First Class Duran awoke one night hearing voices. In response to the auditory
hallucinations, he left his barracks to collect a homemade machete and attacked a duty
officer he had never met. He was diagnosed with atypical psychosis, chronic post-traumatic
stress disorder (PTSD), major depression and schizoid personality disorder. The court heard
evidence that Private Duran had experienced severe childhood maltreatment, growing up in a
violent home with an alcoholic parent engaged in prostitution. He was sentenced to a 15-
year custodial term.

In petitioning for an appeal, Duran claimed that he was denied effective assistance of trial
counsel when they failed in their “duty to investigate potentially mitigating evidence arising
from behavioral genetics” (United States, Appellee v. Alex J. Duran Private First Class (e-2)
U.S. Marine Corps, Appellant, 2014, p. 11). The petition noted that MAOA-L genotype
carriers who have experienced childhood maltreatment are “460% more likely to be
convicted of a violent offense” (p. 12). It was argued that state and federal courts are
increasingly recognising behavioral genetics evidence in criminal trials and that without the
genetic evidence, the accused’s case in mitigation was negatively impacted.

The appeals court was not convinced that behavioral genetic testing was part of “reasonable
[legal] professional assistance” and that failure to pursue it amounted to ineffective
assistance of counsel (United States v. Duran, 2014, para. 22). Obtaining testing was not
considered the “prevailing professional norm” in cases involving a violent offender (para.
25). The appeals court found that the science on the connection between the MAOA-L gene
and aggression was “not settled” (para. 23) and the court denied the petition, reaffirming
Private Duran’s 15-year sentence.

Lastly, in Bathgate v Landry (2016) the accused received a sentence of 45 years after
pleading guilty to fatally stabbing and driving over a man he believed had flirted with his
girlfriend. In petitioning for state habeus corpus (after the appellate phase is exhausted), the
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accused claimed his trial counsel had rendered ineffective assistance by not pursuing a
criminal defense based on the MAOA-L genotype. The claim was found to be procedurally
defaulted because the accused did not exhaust this claim in the post-conviction appellate
action available to him.

4. Discussion

Criminal cases in which results of MAOA-L genotype testing were offered into evidence
were examined to explore what may be the most common forensic use of behavioral genetic
data. We were able to identify 11 criminal proceedings between 1995 and 2016 in which
evidence of the MAOA-L genotype was at issue (Table 1). The majority of cases were from
the U.S. (9 cases) and two were from Italy. The experts were commonly forensic
psychiatrists and charges for the accused ranged from attempted murder to triple murder.
Because of the particularly heinous nature of the crimes, the death penalty was frequently
sought where permitted by the law. Of the 11 cases, test results establishing the accused’s
MAOA-L genotype were known for eight cases (Table 1).

Evidence of the MAOA-L genotype was presented in the guilt phase as a partial defense to
first-degree murder for two of the 11 cases reviewed (Waldroup, 2011; Yepez, 2015). In one
case, the evidence was found inadmissible because it did not address a legally relevant
question ( Yepez, 2015). The court found that carrying a high-risk genotype did not satisfy
the legal criteria for diminished criminal responsibility (or culpability), which would allow
reduction of the charge of first-degree murder to a lesser degree of homicide. For that
purpose, an abnormality of mental functioning generally is required that has arisen from a
mental disease or defect and that substantially impairs the ability to understand the events, to
judge right from wrong or (in some jurisdictions) to exercise self-control (Baum, 2013).
Merely identifying contributing causes of a behavior, including genetic influences, does not
constitute a legally effective excuse (Morse, 2011).

The court in this case found that a genetic risk for aggressive and antisocial behavior did not
satisfy the first legal hurdle of a “mental disease or defect”. Moreover, although identifying a
mental disease or defect is a threshold criterion that an accused must meet, it is the
expression of mental impairment at the time of the crime that is of importance to
determinations of degree of criminal responsibility (e.g., whether the accused had a reduced
capacity to understand his or her criminal actions) (Glenn & Raine, 2014). The scientific
research on the effects of the MAOA-L allele does not suggest that all persons carrying the
genotype manifest a mental disorder or are unable to exercise self-control. Thus, the utility
of genetic testing for MAOA status for such purposes is limited.

In only one case was evidence of the MAOA-L genotype ruled admissible by a judge in the
guilt phase (Waldroup, 2011). Moreover, relying in part on this evidence, the defense was
successful in persuading the jury to apportion a lower degree of criminal blame, finding the
accused guilty of voluntary manslaughter instead of first-degree murder. Unlike the other
guilt-phase case ( Yepez, 2015), the genetic evidence in Waldroup (2011) was used to support
an affirmative defense of provocation, with its own set of facts presented by the defense,
rather than being used solely to negate the prosecution’s case (Wilson, 2015).
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Neuroscientific evidence has often been used in the sentencing phase of criminal trials where
the rules of evidence are less well-defined, allowing for a wider range of material to be
admitted compared with the guilt phase (Treadway & Buckholtz, 2011). Although the
threshold required for admissibility in the sentencing phase is lower than during the trial of
guilt, mitigation evidence still has to be considered relevant to be admissible (Jones, Wagner,
Faigman, & Raichle, 2013). With capital murder cases in the U.S., there are additional
constitutional rights to present potentially mitigating evidence in the sentencing phase (Jones
et al., 2013). The first criminal matter (Mobley, 1995) in which the defense argued that the
MAOA-L genotype should be considered as a mitigating factor came at a time when the
science related to MAOA’s effects on criminal behavior constituted a single study (Brunner
et al., 1993). The genetic evidence was considered so novel and the accused so unlikely to
show the same condition (i.e., a complete absence of MAOA activity) that the courts refused
to pay for genetic testing or to consider its omission as grounds for resentencing.

Nearly ten years later, scientific study of the MAOA-L genotype had advanced enough to
shift the legal view of behavioral genetics to it being considered a relevant mitigating factor
(Adams, 2014; Bourassa, 2012; Colbert, 2015; Driskill, 2015). Despite being admissible, the
usefulness of MAOA-L genetic evidence in reducing punishment appeared limited. A jury
was convinced to impose a life sentence over a possible death penalty in one case, although
the role played in that decision by the genetic evidence per seis unclear (Bourassa, 2012).
The death penalty was imposed for two of the cases in which it was introduced (Adams,
2014; Driskill, 2015), while in the fourth, the accused accepted a plea bargain for life in
prison (Colbert, 2015). Evidence of a genetic risk for aggression admitted in mitigation
nonetheless may have been considered as an aggravating circumstance insofar as it
heightened the risk of future dangerous behavior (Appelbaum & Scurich, 2014; Fuss et al.,
2015). Alternatively, the genetic evidence may simply have played no role in the sentencing
decisions, as has been suggested in studies of the general population (Appelbaum et al.,
2015). This may have been due in part to the expert’s inability to make reliable statements
about the genetic risk in individual cases (Berryessa, Martinez-Martin, & Allyse, 2013), i.e.,
the difficulty in translating group data into statements about particular individuals (Faigman,
Slobogin, & Monahan, 2016). Even if at the group level the presence of an MAOA-L allele
increases the risk of impulsive aggressive and antisocial behavior, it cannot be inferred that
there is an increased risk for any given individual (Treadway & Buckholtz, 2011).
Accordingly, legal decision-makers may not have considered evidence of the general
scientific findings applicable to a particular accused, or their potential impact may have
paled in comparison to the aggravating circumstances of the accused’s crimes. This may
have been especially true when evidence of childhood maltreatment was lacking (Colbert,
2015), since data on whether there is a direct effect of the MAOA-L allele are conflicting, or
when the accused was non-Caucasian (Adams, 2014), since limited data are available about
those groups. Additionally, the appellate cases that considered issues related to the
introduction of MAOA-L evidence showed the genotype is still considered “non-standard”
scientific evidence when used for legal purposes. Unlike as regards other psychological,
biological or cultural mitigating circumstances, in three cases trial counsel were not
considered professionally remiss for failing to investigate the MAOA-L genotype for defense
or mitigation purposes (Bathgate, 2016; Colbert, 2015; Duran, 2014).
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A limitation of this study was our restricted access to court documents; we were reliant on
published opinions and briefs available through standard legal electronic databases. This
may have led us to underestimate the frequency with which the MAOA-L genotype has been
offered in evidence in criminal proceedings. Court documents for two U.S. cases were
limited as neither accused had lodged post-conviction appeals (Bourassa, 2012; Yepez,
2015). Moreover, our review of court documents was limited to English-speaking countries
and documents available in English, so untranslated proceedings from non-English-speaking
jurisdictions may have been missed.

Since Caspi and colleagues’ (2002) findings gained notice in the scientific literature,
concerns have been raised about the potential use of behavioral genetic data by the law
(Nuffield Council on Bioethics, 2002). Our review of relevant cases showed that there
appears to have been a modest shift in acceptance by the law of testimony regarding an
accused’s MAOA-L status, coinciding with a growing body of scientific data examining
genetic influences on aggressive and antisocial behavior. Evidence of the presence of a
MAOA-L genotype appears not to support a legal defense that would excuse an accused
from criminal responsibility, but it has repeatedly been found admissible to mitigate moral
culpability in serious criminal proceedings. Although the use of behavioral genetic evidence
for defense purposes has been growing (Denno, 2011), the results of the current study—
supported by experimental data (Appelbaum & Scurich, 2014; Appelbaum et al., 2015)—
suggest that evidence regarding the MAOA-L genetic risk for aggressive and antisocial
behavior is likely to have only a limited effect on the punishment imposed.
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Legal Proceedings with Evidence of MAOA-L Genotype from 1995 to March 1, 2016
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Case (Year) Court MAOA-L Reason for Test Court Proceedings Outcome

Mobley (1995) U.S. N/A Murder S No sentencing reduction; death penalty

Bayout (2009) Italy + Murder A Appeal upheld; 9 years reduced to 8 years

Waldroup (2011) U.S. + Murder G Charge reduction; first-degree murder reduced to
Attempted Murder voluntary manslaughter

Albertani (2011) Italy + Murder A Appeal upheld; life reduced to 20 years
Attempted Murder (2)

Bourassa (2012) U.S.  + Murder S Sentenced to life; spared death penalty

Adams (2014) U.S. + Murder (3) S No sentencing reduction; death penalty
Attempted Murder

Duran (2014) U.S. N/A Attempted Murder A Appeal dismissed; 15 years

Driskill (2015) U.S. + Murder (2) S No sentencing reduction; death penalty

Colbert (2015) U.S. + Murder SIA No sentencing reduction; life sentence

Yepez (2015) U.S. + Murder G Evidence inadmissible; second-degree murder

Bathgate (2016) U.S.  N/A Murder A Habeus corpus dismissed; evidence procedurally

defaulted

Note. + = MAOA-L genotype carrier; A = Appellate phase; G = Guilt phase; N/A = No test undertaken; S = Sentencing phase.
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