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The Double-Edged Sword: Does
Biomechanism Increase or Decrease
Judges' Sentencing of Psychopaths?

Lisa G. Aspinwall,* Teneille R. Brown,? James Tabery®*

We tested whether expert testimony concerning a biomechanism of psychopathy increases or
decreases punishment. In a nationwide experiment, U.S. state trial judges (W = 181) read a
hypothetical case (based on an actual case) where the convict was diagnosed with psychopathy.
Evidence presented at sentencing in support of a biomechanical cause of the convict's psychopathy
significantly reduced the extent to which psychopathy was rated as aggravating and significantly
reduced sentencing (from 13.93 years to 12.83 years). Content analysis of judges' reasoning
indicated that even though the majority of judges listed aggravating factors (86.7%), the
biomechanical evidence increased the proportion of judges listing mitigating factors (from 29.7
to 47.8%). Our results contribute to the literature on how biological explanations of behavior
figure into theories of culpability and punishment.

tween genetic, neurobiological, and envi-

ronmental factors and antisocial behaviors
such as psychopathy [see, for example, (/-5)].
The inferences drawn from these associations are
varied and controversial. But controversy has not
prevented the research from making its way into
court. Forensic psychiatrists reported testing de-
fendants charged with first-degree murder for
their genetic monoamine oxidase-A (MAOA)
status (6), and an Italian judge considered a de-
fendant's MAOA status when rendering his sen-
tence (7). Neuroscientists performed functional
magnetic resonance imaging on convicted mur-
derer Brian Dugan to determine whether he has
a defective, psychopathic brain, as ostensibly evi-
denced by neuroimaging (8).

Courts have repeatedly held that evidence re-
lating to both future dangerousness and impaired
volitional control is highly relevant to sentencing
decisions (9, 10). Because of this, commentators
have pointed out that evidence of a biomecha-
nism associated with antisocial behaviors such as
psychopathy may present a double-edged sword

S cientists have identified associations be-
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(11-18). And, indeed, some judges have consid-
ered such evidence mitigating (i.e., decreasing
sentence), whereas other judges have considered
the evidence aggravating (i.e., increasing sentence)
(7, 19). Both sides of the double-edged sword rely
in part on hard biological determinism, or the idea
that once we know something about an individ-
ual's genes or brain, we can predict or explain his
or her behavior (20). Thus, under a retributive or
“just desserts” theory of punishment, evidence
of a biomechanism may reduce judgments of
culpability because it identifies an internal and
stable cause of behavior believed to be outside
the individual's control (2/-23). At the same time,
under a utilitarian theory that seeks to promote
social welfare, the biomechanism may increase
punishment, as the immutable characteristic sug-
gests that he or she will likely reoffend. Such
determinist perceptions of immutability may be
especially pronounced for biomechanisms in-
volving DNA-based evidence (24, 25). Past re-
search has confirmed that judges are willing to
hear and weigh evidence concerning genetic risk
factors in criminal cases (26). However, the ef-
fect of biomechanical evidence on judges' reason-
ing in sentencing has yet to be experimentally
tested.

Participants were 181 U.S. state trial court
judges recruited by e-mail to complete an anon-
ymous online survey concerning judicial use of

scientific evidence at sentencing. All judges were
presented with the same hypothetical vignette
(~1200 words) loosely based upon the actual case
of Mobley v. State (27), which involved a convicted
murderer who famously sought to be genetically
tested for his MAOA status as part of his defense.
In our vignette, Jonathan Donahue attempted to
rob a restaurant. When the manager did not give
Donahue the money, Donahue struck him re-
peatedly in the head with a gun, resulting in mod-
erate, permanent brain damage. A jury found
Donahue guilty of aggravated battery (see sup-
plementary materials for recruitment procedure,
judges' demographic information, a discussion
of potential selection bias, and experimental
vignette).

Participants were randomly assigned to one cell
of a 2 “presenting party” (prosecution/defense) x
2 “biomechanism” (absent/present) design.
All participants were provided identical ex-
pert testimony from a psychiatrist explaining
that Donahue was a diagnosed psychopath. Par-
ticipants in the biomechanism-absent condition
received only expert testimony concerning the
diagnosis of psychopathy. Participants in the
biomechanism-present condition received iden-
tical expert testimony concerning the diagnosis
of psychopathy plus expert testimony from a
neurobiologist who presented an explanation
of the biomechanism contributing to the de-
velopment of psychopathy (here, low MAOA
activity, atypical amygdala function, and other
neurodevelopmental factors) (28). In the pros-
ecution condition, prosecutors argued that the
evidence should be considered aggravating be-
cause the crime and Donahue's actions after-
ward all pointed to his being a psychopath and
posing a continued threat to society. In the
defense condition, the defense counsel argued
that the evidence should be considered mitigat-
ing because the crime and his actions afterward
all pointed to Donahue’s having a harder time
controlling his impulses due to his disorder
(see supplementary materials for complete text
of expert testimony).

After exposure to the full case, including all
expert testimony, judges were asked to indicate
the extent to which the evidence concerning psy-
chopathy mitigated, aggravated, or had no ef-
fect on the punishment they would render to
Donahue; to rate his legal responsibility, moral
responsibility, and free will; to estimate their per-
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sonal average sentence for aggravated battery;
and finally, to provide their sentence in years for
the present case. Following each question, judges
were asked to explain their answers using an
open-ended text box (see supplementary mate-
rials for complete measures and examples of
judges' answers).

The evidence concerning psychopathy was
rated as aggravating overall (M = 3.59, SEM =
0.068). A two-way analysis of variance (ANOVA)
yielded significant main effects for both biomech-
anism (F 176 = 10.411, P < 0.001) and presenting
party (Fi 176 = 13.482, P < 0.0001). As shown
in Fig. 1, the expert testimony concerning a bio-
mechanism significantly reduced judgments of
aggravation (biomechanism present: M = 3.37,
SEM = 0.099 versus biomechanism absent: M =
3.80, SEM = 0.087). Expert testimony about psy-
chopathy presented by the defense also reduced
judgments of aggravation (M = 3.31, SEM =
0.108), compared with identical psychopathy
information presented by the prosecution (M =
3.80, SEM = 0.080). The two-way interaction
was not significant (F; ;76 = 0.368, P < 0.545).

Complete sentencing data were provided by
164 respondents (90.6% of judges). The average
sentence was 12.93 years and highly variable
(SEM = 0.682; range = 1 to 41), with significant
variation by state of adjudication (Fg 45 =
5.068, P <0.0001). This is not surprising, as no
two states have exactly the same sentencing guide-
lines; they differ in factors such as evidentiary
rules, the role of parole boards, the impact of the
presence of a firearm, and the degree to which
judges may exercise discretion. To include state
of adjudication as a factor, we collapsed across
presenting party (which had no significant main
effects or interactions on sentencing; see sup-
plementary materials). The resulting state of
adjudication x biomechanism ANOVA yielded
main effects of state of adjudication, Fyo 13 =
8.340, P < 0.0001, and biomechanism, F ;13 =
5.372, P < 0.022. The presentation of a bio-
mechanism resulted in lower sentences overall
(biomechanism present: M = 12.83 years, SEM =
1.104, n = 62 versus biomechanism absent: M =
13.93 years, SEM = 1.039, n = 73). There were
no other reliable effects (see supplementary ma-
terials for detailed information about state dif-
ferences in sentencing and alternative methods
for accounting for the variability among states).
Finally, sentences in both conditions significantly
exceeded the judges' reported personal averages
for aggravated battery (biomechanism present:
M = 9.040, SEM = 0.808, #(61) = 6.148, P <
0.0001; biomechanism absent: M = 9.336, SEM =
0.731, #72) = 7.825, P < 0.0001). Thus, despite
the significant variability among states when it
came to sentencing, the addition of a biomech-
anism for psychopathy significantly reduced the
sentence and significantly reduced the degree
to which psychopathy was rated as aggravating.
The idea that identifying a biomechanical cause
by itself excuses behavior has been called the
“psycho-legal error,” because all behavior is ul-
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timately caused and so all behavior could, in turn,
be excused (25). The biomechanical cause is
only relevant to legal evaluations of behavior if
it is tied to some normative theory about how the
biomechanical cause actually compromises legal
responsibility. With that in mind, we also asked
the judges to rate Donahue's free will, legal re-
sponsibility, and moral responsibility.

There were no experimental effects concern-
ing biomechanism or presenting party (all Fs < 1,
not significant) for questions concerning legal re-
sponsibility (M = 4.90, SEM = 0.035; n = 174),
moral responsibility (M = 4.27, SEM = 0.088;
n = 168), or free will (M = 4.66, SEM = 0.049;
n = 169), as these judgments were uniformly
high and, in the case of legal responsibility and
free will, near the scale's maximum. This dis-
connect between the significant effects for re-
duced aggravation and reduced sentencing, but
lack of corresponding effects for reduced free
will and responsibility, presents an apparent par-
adox, as free will, moral responsibility, and pu-
nishment are often taken to be closely connected
(29). One could discount the relevance of phil-
osophical musings on free will and responsibil-
ity when it comes to actual judicial reasoning
(30), and indeed, some judges responded to the
questions about free will and moral responsi-
bility with answers such as, “It is not my job to
judge morals. It is my job to judge legal issues.”
(See the next section and supplementary ma-
terials for additional samples of judges' reasoning.)
But such discounting then requires an alternative
explanation for the effects of reduced aggra-
vation and reduced sentence. Although these
results await replication in less extreme cases,
with more nuanced means of evaluating rela-
tive degrees of constraint on defendant's free
will and responsibility, they should be consid-
ered in conjunction with the following analysis
of judges' stated reasons for their sentencing
decisions.

Judges sometimes issue opinions that ex-
plain the theoretical basis for their sentences.

REPORTS I

But usually we are left guessing about how spe-
cific theories of punishment compete with one
another in the judges' minds. In our experiment,
we were able to both capture and analyze judges'
reasons in light of competing punishment theories.
Judges’ explanations were coded by two indepen-
dent raters with high agreement (see Table 1 for
kappa statistics and coding categories).

As shown in Table 1 and Fig. 2, consistent
with the highly aggravating nature of the crime,
the vast majority of judges (86.7% overall) listed
at least one aggravating factor when reasoning
through their responses, with explanations con-
cering the convict's future dangerousness, in-
ability to change, control over and intentionality
of his actions most frequently listed. As shown
in Fig. 2, although the introduction of a biomech-
anism for psychopathy tended to increase the
percentage of judges listing at least one aggra-
vating factor, this result was only marginally
significant (from 82.4 to 91.1%, (1) = 2.973,
P <0.085).

Although mitigating factors were mentioned
less frequently (38.7% of judges overall), the pre-
sentation of a biomechanism by the defense
doubled the number of judges listing a mitigat-
ing factor (65.9% versus 27.8 to 32.7%; ;(2 3)=
16.830, P < 0.001). As shown in Table 1, the
most frequently listed mitigating factors were that
the convict was mentally ill and lacked control
over his actions, and thus was less legally culpa-
ble. Judges justified these responses with com-
ments such as, “The evidence that psychopaths
do not have the necessary neural connections to
feel empathy is significant. It makes possible an
argument that psychopaths are, in a sense, mo-
rally 'disabled' just as other people are physically
disabled. I have received and considered such
evidence in past trials.”

Finally, as shown at the bottom of Table 1,
we coded explicit mentions of the concepts of
balancing and weighing both mitigating and ag-
gravating factors, which were derived from state-
ments independently coded as either mitigating

5 n=54
n=48

n=37

n=41

OBiomechanism

to "greatly aggravates" (5)

absent

O Biomechanism
present

Effect of evidence concerning psychopathy
on punishment from "greatly mitigates" (1)

Prosecution

Defense

Presenting party

Fig. 1. Judgments of the mitigating versus aggravating effects of evidence concerning psychopathy on
punishment as a function of presenting party and the presentation of a biomechanism. Error bars

represent = 1 SD.
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Table 1. Number and proportion of judges citing any aggravating or mitigating
factor and specific aggravating or mitigating factors as a function of the presen-
tation of a biomechanism and presenting party in response to any of the ques-

tions asking them to explain their reasoning about the effects of expert testimony
concerning psychopathy on judgment, along with description of each content code
and its interrater reliability (34). Number in parentheses shows the proportion.

Biomechanism
Absent Present Total
Kappa , , W = 181)
Prosecution Defense Prosecution Defense
(n = 54) (n=37) (n =49) (n = 41)
Aggravating factors
Any aggravating factor 45 (0.833) 30 (0.811) 45 (0.918) 37 (0.902) 157 (0.867)
Aggravates (increases sentence) 1.00 26 (0.481) 14 (0.378) 16 (0.327) 12 (0.293) 68 (0.376)
Future dangerousness and incapacitation 1.00 27 (0.500) 19 (0.514) 32 (0.653) 22 (0.537) 100 (0.553)
Won't change (recidivism) 1.00 21 (0.389) 18 (0.487) 19 (0.388) 14 (0.341) 72 (0.398)
Seriousness of the crime and nature of the harm to victim 0.987 24 (0.444) 9 (0.243) 14 (0.286) 15 (0.366) 62 (0.343)
Lack of remorse/guilt 1.00 11 (0.204) 4 (0.108) 8 (0.163) 10 (0.244) 33 (0.182)
Lack of empathy (cold-blooded) 1.00 1(0.019) 1 (0.027) 5 (0.102) 5(0.122) 12 (0.066)
Had control 1.00 20 (0.370) 9 (0.243) 25 (0.510) 22 (0.537) 76 (0.420)
Culpable (deserves punishment) 1.00 11 (0.204) 8 (0.216) 14 (0.286) 10 (0.244) 43 (0.238)
Guilty mind (appreciates wrongfulness of actions) 1.00 20 (0.370) 18 (0.487) 19 (0.388) 21 (0.512) 78 (0.431)
Not mentally ill 0.982 11 (0.204) 6 (0.162) 18 (0.367) 7 (0.171) 42 (0.232)
Mitigating factors
Any mitigating factor 15 (0.278) 12 (0.324) 16 (0.327) 27 (0.659) 70 (0.387)
Mitigates (reduces sentence) 1.00 2 (0.037) 5 (0.135) 2 (0.041) 8 (0.195) 17 (0.094)
Lacks control 1.00 5 (0.093) 4 (0.108) 6 (0.122) 11 (0.268) 26 (0.144)
Mentally ill 1.00 8 (0.148) 5 (0.135) 8 (0.163) 11 (0.268) 32 (0.177)
Not culpable 1.00 4 (0.074) 5 (0.135) 4 (0.082) 5(0.122) 18 (0.099)
Feel sorry (for defendant) 1.00 0 0 1 (0.020) 2 (0.049) 3 (0.017)
Lacks empathy (defendant is incapable of feeling sorry) 1.00 2 (0.037) 1 (0.027) 4 (0.082) 4 (0.098) 11 (0.061)
Double-edged sword
Balance/weigh 1.00 10 (0.185) 5 (0.135) 9 (0.184) 19 (0.463) 43 (0.238)
100 4 B suggest that the biomechanism did invoke such
- 90 = n=37 concepts as reduced culpability due to lack of
£ n=45 n=30 impulse control, even if these concepts did not
0 S . 807 o7 affect the ratings of free will and responsibility.
D g ..g 70+ In an actual case, judges may acknowledge (but
3, g.}! 60— O Aggravating not necessarily endorse) the potential for evi-
% o 2 factor dence to be seen as mitigating to document their
5% 0| consideration of this evidence in the event of an
g ‘g f:f’ 40— =12 =16 o appeal. However, the demand to do so here in
SRE ,, | =5 '?22{%?“"9 this hypothetical case should have been mini-
E ® 5 mized, and the increased mention of mitigating
2 20 factors is consistent with the results obtained for
:‘g 10— reduced ratings of aggravation and reduced sen-
tence. The fact that the increased mention of
Prosecution  Defense Prosecution ~ Defense mitigating factors occurred in conjunction with
Biomechanism Biomechanism increased mentions of balancing and /or weighing
absent present the aggravating and mitigating factors conveys

Fig. 2. Percentage of judges citing at least one aggravating factor and at least one mitigating factor,
respectively, when asked to explain their reasoning about the impact of the evidence concerning psy-
chopathy on their judgment of the defendant as a function of presenting party and the presentation of
a biomechanism. Ns indicate the number of judges per experimental condition who mentioned an aggra-

vating or mitigating factor, respectively.

or aggravating. Mentions of balancing or weigh-
ing these countervailing factors were ~2.5 times
as high in the defense/biomechanism-present con-
dition (46.3% versus 13.5 to 18.5% in the other
three conditions, y’(3) = 15.293, P < 0.002).
Judges justified these responses with comments
such as, “Psychopathy may make the defendant
less morally culpable, but it increases his future

dangerousness to society. In my mind, these
factors balance out...”

These uncommon qualitative data illustrate
that the introduction of expert testimony concern-
ing a biomechanism for psychopathy significantly
increased the number of judges invoking mit-
igating factors in their reasoning and balancing
them with aggravating factors. These findings

the genuine double-edged nature of the evidence
of a biomechanism. The qualitative data concern-
ing balancing and weighing countervailing fac-
tors illustrate how judges may acknowledge a
punishment theory, such as retributivism, and find
reduced impulse control to be a valid mitigating
factor, while simultaneously recognizing the need
to weigh different policy goals (e.g., public safe-
ty) along the lines of a more utilitarian theory of
incapacitation.

Our study is both hindered and helped by the
extreme facts of our case. The crime itself was
violent and reprehensible. Moreover, the convict
was portrayed in an unsympathetic manner, brag-
ging about his crime and expressing no remorse.
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On the other hand, had the convict been found
guilty of murder and had thus faced either the
death sentence or life in prison without the pos-
sibility of parole, then future dangerousness would
have lost its appeal as the defendant might have
been incarcerated for life with no potential to
reoffend. Further, judges were explicitly told that
rehabilitation was not an alternative, as large-
scale treatment has to date been ineffective for
adult psychopaths. This eliminated a possible
third option for those seeking to find a compro-
mise between aggravation and mitigation. In
future studies, the potential for effective treat-
ment makes presentation of a third rehabilitative
theory, with corresponding expert testimony, an
attractive option for testing. The judges were
also not presented with cross-examination, hav-
ing only received the expert scientific testimony
from either the defense or the prosecution.
Turning to limitations associated with the sci-
ence, we focused exclusively on psychopathy, a
diagnosis with much stigma. Thus, these results
may not generalize to other psychiatric diagnoses
associated with antisocial behavior (37, 32). Like-
wise, we based our account of the biomechanism
of psychopathy on James Blair's neurocognitive
model (28). Changing this causal description
might lead to different judgments (33). Finally,
we combined psychiatric, genetic, and neurobio-
logical science in constructing the expert testimony.
Future research should examine the effects of sep-
arately introducing testimony on genetic pene-
trance and expression, neurodevelopment and
plasticity, and probabilistic data indicating how

much of the relative risk of developing the par-
ticular antisocial disorder can be attributed to the
given biomechanism.
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Hippocampal Place Fields Emerge
upon Single-Cell Manipulation of
Excitability During Behavior

Doyun Lee,* Bei-Jung Lin, Albert K. Lee*

The origin of the spatial receptive fields of hippocampal place cells has not been established. A
hippocampal CA1 pyramidal cell receives thousands of synaptic inputs, mostly from other spatially
tuned neurons; however, how the postsynaptic neuron’s cellular properties determine the response
to these inputs during behavior is unknown. We discovered that, contrary to expectations from
basic models of place cells and neuronal integration, a small, spatially uniform depolarization of
the spatially untuned somatic membrane potential of a silent cell leads to the sudden and
reversible emergence of a spatially tuned subthreshold response and place-field spiking. Such
gating of inputs by postsynaptic neuronal excitability reveals a cellular mechanism for receptive
field origin and may be critical for the formation of hippocampal memory representations.

formation of long-term memories for facts
and events in humans and for spatial learn-
ing in rodents (/). When a rodent explores an en-

The hippocampus plays a crucial role in the
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vironment, spatial information is prominently
represented in the spiking activity of a substantial,
environment-specific subset of hippocampal
pyramidal neurons. Each such “place cell” fires
action potentials (APs) selectively whenever the
animal is in a particular region—called the cell’s
place field—within the environment (2), whereas
the remaining neurons, called silent cells, fire few
or no spikes (3). Similarly, subsets of human hip-

pocampal neurons spike selectively for specific
items or episodes over a background of low—firing
rate cells (4). The establishment and stability of these
stimulus-specific spiking responses are believed
to be the neural basis of hippocampal-dependent
learning and memory.

‘What is the origin of the spatially selective firing
of place cells? Each pyramidal cell in hippocampal
subregion CA1 receives excitatory inputs from other
spatially tuned neurons (5, 6). Therefore, models
have generally assumed that the critical factor is the
environmental location where each input fires,
with summation of these inputs (their firing rates
times synaptic weights) followed by thresholding
leading to various degrees of spatially selective out-
put spiking or silence (7—11). Indeed, intracellular
recordings have revealed that place cells have a
region with clearly elevated somatic membrane po-
tential (V;,)—i.e., a “hill”—under their place-field
spiking (/2—-14), whereas silent cells have a flat,
spatially uniform V;, (14).

However, another critical aspect of neuronal in-
tegration is the interaction of synaptic inputs with
the membrane properties of the postsynaptic cell.
Inputs can be strongly filtered or amplified (15, 16)
before determining output spiking, yet such features
have not been included in place cell models. With
intracellular recording, place cells were, unexpect-
edly, also found to be more excitable than silent
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Biology Made Me Do It

Introducing evidence of a biological basis of dysfunctional behavior might induce a judge to impose a lighter
sentence upon defendants on the grounds that their innate biology lessened personal responsibility for their actions. On
the other hand, it might also plausibly lead to a longer sentence on the grounds that this biological predisposition would
imply a higher risk of future criminal acts. Aspinwall et al. (p. 846) analyzed sentencing opinions from a nationwide
group of judges in the United States of a scenario closely modeled on a real-life case. Varying two factors——whether
evidence for a biological basis was presented and whether it was offered by the defense or by the prosecution—-revealed
an overall lessening of sentences when biology was invoked.
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