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Abstract 27 

Background: Prominent court decisions and recent research suggest that introduction of 28 

neuro-genetic evidence, e.g. MAOA alleles, may reduce the sentence of convicted 29 

psychopaths. Here, we were aiming to demonstrate that judges’ response to neuro-genetic 30 

evidence is highly influenced by the legal system in which they operate.  31 

Methods: Participating German judges (n=372) received a hypothetical case vignette of 32 

aggravated battery and were randomly assigned to expert testimonies that either involved a 33 

neuro-genetic explanation of the offender’s psychopathy or only a psychiatric diagnosis of 34 

psychopathy. Testimonies were presented either by the prosecution or defense.  35 

Results: Neuro-genetic evidence significantly reduced judges’ estimation of legal 36 

responsibility of the convict. Nevertheless, the average prison sentence was not affected in the 37 

German legal system. Most interestingly, analysis of judges’ reasoning revealed that neuro-38 

genetic arguments presented by the prosecution significantly increased the number of judges 39 

(23% compared to ~6%) ordering an involuntary commitment in a forensic-psychiatric 40 

hospital. Such an involuntary commitment due to diminished or absent legal responsibility 41 

may last much longer than a prison sentence in the German legal system.  42 

Conclusion: Our data thus demonstrates the socially contingent nature of legal responses to 43 

neuro-genetic evidence in criminal cases. 44 

 45 
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Background 49 

In 2009, a jury in Tennessee found Bradley Waldroup guilty of shooting his wife's best friend. 50 

During the trial the defense presented genetic evidence regarding monoamine oxidase A 51 

(MAOA) gene variants and Waldroup was convicted of manslaughter instead of first-degree 52 

murder and was not sentenced to death (1). Two comparable trials occurred in Italy where 53 

genetically determined low MAOA activity was a main argument for a “partial mental illness 54 

of the defendant” and mitigation of the sentence (2, 3). These three decisions caused a debate 55 

about how scientific evidence affects culpability, legal responsibility and free will.  56 

The role of MAOA in antisocial behavior was first demonstrated in a Dutch family (4). A 57 

complete deficiency of MAOA activity was associated with impulsive aggression, arson, 58 

attempted rape, and exhibitionism in male family members. Later Caspi and colleagues (5) 59 

revealed that even common MAOA alleles can affect antisocial behavior. Persons with low 60 

activity MAOA alleles who were exposed to childhood maltreatment were significantly more 61 

likely to exhibit antisocial behaviors as adults.  62 

Shortly after the paper by Brunner and colleagues, Stephen Mobley was convicted of 63 

murdering a 25-year-old pizza store manager in 1991 (6). By analyzing Mobley’s family tree 64 

researchers found a comparable amount of antisocial behaviors to the Dutch family studied by 65 

Brunner and colleagues (1993). His attorney therefore requested to test Mobley genetically for 66 

the same gene mutation. However, the judges denied the request and Mobley was sentenced 67 

to death. Subsequently, Mobley filed a petition for a writ of habeas corpus at the Superior 68 

Court because genetic information was not considered and Mobley’s death sentence was 69 

indeed vacated by the court (7). For a time it appeared as if the genetic information was 70 

relevant to Mobley’s sentence. However, the Supreme Court finally reversed the habeas 71 

corpus court’s order. They reinstated Mobley’s death sentence and he was executed in 2005.  72 

In the following years, scientific evidence regarding the MAOA gene has been introduced in 73 

several capital murder cases in the United States in which they served as mitigating evidence 74 
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and may have influenced whether offenders were convicted of second-degree murder or 75 

manslaughter instead of first-degree murder (8, 9). The number of criminal cases in which 76 

genetic (8, 10) or neuroscientific evidence (11-14) was presented increased in the last years. 77 

However, court decisions may not necessarily be improved by such evidence. Understanding 78 

of scientific mechanisms always reflected the science of the day (i.e. heritability of 79 

intellectual disability in the 1930s or association of XYY karyotype and violent behavior in 80 

the 1960s (8)). Indeed, although the MAOA x childhood maltreatment evidence has been 81 

replicated several times (15) it is unclear how statistical group differences from large samples 82 

can be applied to individual cases (16) (for a review see (17)).  83 

Nevertheless, such evidence already plays a role in criminal cases. Recently, Aspinwall, 84 

Brown and Tabery investigated how neuro-genetic evidence (low MAOA activity that leads 85 

to improper brain development) affects sentencing by US state trial judges in a mock case 86 

(18). Participating judges received a case vignette of aggravated battery and were randomly 87 

assigned to expert testimonies that involved either a psychiatric diagnosis of psychopathy 88 

with a neuro-genetic explanation of the offender’s psychopathy or only a psychiatric 89 

diagnosis of psychopathy without such an explanation. Aspinwall and colleagues 90 

demonstrated that the additional biomechanism reduced sentences significantly.  91 

In the present study, we were interested if this is a general tendency in the Western World or 92 

if the legal system influences how biomechanism affects judges’ sentencing. All Western 93 

legal systems fall into one or the other of two categories: the Anglo-American common law, 94 

and the Romano-Germanic civil law. Decisions in the common law are based on precedents, 95 

while the civil law has a systemic code. Along with these profound structural differences, the 96 

legal systems also differ concerning sentencing of mentally disordered individuals.  97 

For example, in the German legal system criminals with a mental disorder can be subjected to 98 

involuntary forensic treatment instead of a prison sentence if they have a mental disorder and 99 

are not or “diminished” legally responsible for their offence because the disorder affected 100 
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their rationality (see textbox). Until the late 1970s, only those mental disorders that had or 101 

were supposed to have a somatic (organic) origin (for example, psychosis was considered to 102 

have a somatic origin) affected legal responsibility in Germany (19, 20). This tradition may 103 

still affect judges sentencing today. Presentation of a biomechanism emphasizes a somatic 104 

underpinning of mental disorder and we thus hypothesized that a biomechanistic explanation 105 

would increase judges’ estimation of intensity and degree of the mental disorder, thus 106 

affecting the frequency with which judges order involuntary forensic-psychiatric treatment. 107 

 108 

-- Insert textbox here -- 109 

Textbox: The German legal system 110 

In Germany, mentally disordered convicts can either serve their sentence in a prison or a 111 

forensic psychiatric hospital (21). Convicts that have been declared legally responsible despite 112 

their disorder are imprisoned. In other words, mental disorder did not affect the capacity to 113 

understand the wrongfulness of an act or the ability to control conduct during the offence. 114 

Those that are found to be legally irresponsible (§20 of the German penal code) or sentenced 115 

with “diminished responsibility” (§21 of the German penal code) due to mental disorder are 116 

involuntarily sent to a forensic psychiatric hospital (§63 of the German penal code) if they are 117 

considered to pose a threat to society. Specifically, likelihood of recidivism is expected to be 118 

high. More than 6000 convicts are treated presently in forensic-psychiatric hospitals in 119 

Germany (22). Forensic-psychiatric hospitals are separate from other psychiatric institutions 120 

and may have a comparable security structure to prisons. Involuntary commitment lasts as 121 

long as the risk for a severe reoffending caused by the psychiatric disorder is high and thus 122 

may be indefinite: however, judicial procedures regularly consider whether further 123 

commitment is necessary. Only “if it is expected that the confined convict will not commit a 124 

punishable act” (§67b2 of the German penal code), does discharge from a forensic-psychiatric 125 

hospital become possible.  126 

http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/capacity
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/to
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/understand
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/the
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/wrongfulness
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/of
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/an
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/act
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In order to clarify if a convict is mentally disordered and if this disorder affected the legal 127 

responsibility during the case at hand, case reports and opinions from psychiatric experts are 128 

requested by the court (or the prosecution at an earlier stage of investigation). These experts 129 

are also asked for a legal prognosis (the probability and nature of future offences) to assess 130 

the risk. In order to collect all mandatory information it is common that psychiatric experts 131 

order or perform further examinations (physical examination, structural brain imaging, 132 

neuropsychological testing). These further tests help to clarify the diagnosis and rule out 133 

differential diagnoses. Psychiatric experts usually rely on established diagnostic tools. In 134 

Germany, a testing for MAOA genotype and functional MRI measurements could also be 135 

requested as well as an additional expert testimony from a neurobiologist or a 136 

neuroradiologist. So far, we are not aware of a single criminal case that was tested for MAOA 137 

for an expert opinion in Germany.  138 

Convicts that are legally responsible but also extremely dangerous because they have a high 139 

risk for future offences can be sentenced to preventive detention according to §66 of the 140 

German penal code. They are mostly confined in specialized prisons of the federal states after 141 

they have served their prison sentence and not in forensic-psychiatric hospitals. Discharge 142 

from these prisons is only possible when the risk for a severe re-offence is expected to be low.  143 

 144 

Methods  145 

Study design 146 

Judges (n=372) were independently randomized to a German translation of the Psychopathy 147 

case vignette of Aspinwall and colleagues (18) that was based on Mobley vs. State (6). In the 148 

German version we only performed minor modifications (e.g. German names) and omitted 149 

some information that was only appropriate in the United States legal system (e.g. that the 150 

offender was found guilty by a jury).  151 
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Briefly, Jonathan Donahue entered a restaurant brandishing a loaded pistol and demanded 152 

money. The shop owner William Porter did not respond to the demand and thus Donahue 153 

forced him on his knees and struck him repeatedly on his head with the gun. Then he ran off 154 

without money. Porter suffered a moderate, permanent brain damage from the assault. 155 

Donahue was arrested and boasted about his assault on Porter to jail staff.  156 

After presentation of these details, judges were randomly assigned to a 2x2 factorial design 157 

with presenting party (prosecution, n=175 or defense, n=197) and biomechanism (absent, 158 

n=185 and present, n=187) as factors. All participating judges received an identical expert 159 

testimony from a psychiatrist that diagnosed Donahue a psychopath. Judges in the 160 

biomechanism-present condition furthermore received a second expert testimony from a 161 

neurobiologist. The neurobiologist presented a neuro-genetic explanation of psychopathy (low 162 

MAOA activity that leads to improper brain development) and the neurobiologist 163 

demonstrated that he had tested Donahue genetically and that he had low MAOA activity. In 164 

the prosecution condition, prosecutors argued that the expert testimony was aggravating 165 

because Donahue’s crime and his behavior thereafter all pointed to his being a continued 166 

threat to society due to his psychopathy. In contrast, in the defense condition the evidence was 167 

argued to be mitigating because Donahue’s crime and his behavior thereafter indicated that it 168 

was more difficult for him to control his impulses due to his psychopathy.  169 

Consecutively, judges were asked to indicate on a 5 point scale the extent to which the 170 

evidence concerning psychopathy affected the punishment of Donahue (from greatly 171 

mitigates=1 to no effect=3 to greatly aggravates=5) and to rate his legal and moral 172 

responsibility and free will (e.g. from 1=no moral responsibility at all to 5=completely 173 

morally responsible). Moreover, judges were asked to indicate the minimum and maximum 174 

sentence in years for aggravated battery in Germany, the estimated average and their personal 175 

estimated average sentence for aggravated battery. Finally, judges had to provide a sentence 176 

for the present case. Response options ranged from less than 1 year to 40+ years in 1-year 177 
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increments, and a "do not know" option was provided. Responses of “less than 1 year” were 178 

given a value of 0.5 years. After each question, judges were asked to explain their answers in 179 

an open-ended textbox.  180 

 181 

Judges and Recruitment Procedure 182 

We recruited German court judges by e-mail invitation to complete an anonymous online 183 

survey concerning "science and sentencing". E-mail invitations were sent to all court 184 

presidents in Germany. They were asked to distribute an invitation and a link to the study 185 

among their judges. In the invitation we explained that our purpose was to compare the legal 186 

systems of the United States and Germany. The survey was anonymous and thus we were not 187 

able to track how many court presidents forwarded our message and what percentage of 188 

judges replied. On page 1 of the survey, we fully explained the procedure and provided 189 

contact information. In order to proceed with the study judges had to give their informed 190 

consent by clicking “I agree”. We collected data for 2 months from mid-July to September 191 

2014 by a single invite e-mail blast that was performed in July. The study was approved by 192 

the local ethics committee. Additional information regarding the judges can be found in Table 193 

2. 194 

 195 

Statistical Analyses 196 

Statistical analyses were carried out using PASW 18.0 (SPSS Inc., Chicago, IL). Data are 197 

reported as means±S.E.M.. A two-factorial analysis of variance (ANOVA) followed by 198 

Bonferroni’s post-hoc analysis was carried out to study the effect of the absence or presence 199 

of biomechanism and the effect of presenting party. Qualitative data were first rated by a 200 

coder with pre-determined categories from the study of Aspinwall and colleagues (18) and the 201 

coder was instructed to highlight quotes that were not covered by the categories. For these 202 

codes we added additional categories (for example “No criminal record”). Subsequently, all 203 
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data were coded by two new and independent raters, who were trained by one of the authors 204 

(JF). Cohens kappa was calculated to compare the inter-rater reliability and is reported in 205 

Table 1. The kappa value can be interpreted according to Altman (1991) and was very good 206 

for 18 categories (kappa 0.81 - 1) and good for 9 categories (kappa 0.61 – 0.80). Only the 207 

category “mentally ill” had a moderate inter-rater reliability. This category was, however, 208 

only rarely applied (in 12 of 336 quotes). Chi-square testing was performed to study the 209 

quantification of qualitative data. Significance was evaluated at a probability of 5% or less 210 

(<0.05). 211 

 212 

Results 213 

The evidence concerning psychopathy was rated as mitigating overall (Mean: 2.49 ±0.05, 214 

Fig.1). Presenting party significantly influenced the rating of psychopathy. Presentation of 215 

expert testimonies by the defense (Mean: 2.33±0.06) increased judgment of mitigation in 216 

contrast to presentation by the prosecution (Mean: 2.68±0.07; F1,368=16.238, p<0.001). In line 217 

with this, post-hoc comparison revealed significantly higher mitigation when the testimonies 218 

were presented by the defense compared to the prosecution in the biomechanism absent 219 

(p=0.041) and present condition (p=0.019). Biomechanism had no significant effect on the 220 

evaluation of psychopathy as a mitigating factor (F1,368=2.818, p=0.094).  221 

After presentation of the case vignette, judges were asked to evaluate the offender’s legal and 222 

moral responsibility and free will. Neither biomechanism nor presenting party affected the 223 

judges evaluation of free will (4.30±0.05) or moral responsibility (3.74±0.07). However, the 224 

estimated legal responsibility was significantly reduced by biomechanism (Mean present: 225 

4.14±0.08, and absent biomechanism: 4.41±0.07; F1,351=6.721, p=0.010, Fig.2).  226 

The minimum sentence (0.57±0.03 years), the maximum sentence (9.62±0.09 years), the 227 

estimated average sentence for aggravated battery in Germany (1.27±0.08 years) and the 228 

personal average for aggravated battery (1.33±0.07 years) were not significantly affected by 229 
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presenting party or biomechanism. Eighty percent of the judges (n=309) provided a sentence 230 

for the defendant. The average sentence was 3.1±0.09 years (Fig.3) and was thus significantly 231 

higher than the estimated average (p<0.0001) and the personal average (p<0.0001) for 232 

aggravated battery. The sentence was neither affected by biomechanism (F1,305=0.770, 233 

p=0.381) nor presenting party (F1,305=0.789, p=0.375). 234 

 235 

Qualitative data 236 

In total, 336 judges provided opinions concerning the sentencing or defendant’s responsibility 237 

in the free text fields that were rated by two independent raters into different coding 238 

categories (Table 1). The majority of judges mentioned at least one aggravating factor 239 

(86.6%), and presentation of the expert testimonies by the defense significantly increased the 240 

percentage of judges that mentioned at least one aggravating factor (χ²(1)=7.249, p=0.007, 241 

Fig.4). Mitigating factors were listed less frequently (65.2%) and were neither influenced by 242 

biomechanism nor presenting party. For example, about 25% of judges admitted that the 243 

defendant was incapable of understanding the emotions of others and feeling sorry (Table 1, 244 

Supplemental file: Quotes #13 and #26). One judge argued for example: 245 

”(…) He is incapable of feeling empathy or compassion and due to this defect, he did not 246 

consciously decide to act particularly violent. (…)” 247 

Some argued that the defendant was however intellectually capable of understanding that 248 

battery and robbery are prohibited and that he must be sentenced if he premeditatedly brings 249 

himself into a situation (entering a restaurant with a gun) in which he has a hard time 250 

controlling his impulses (Supplemental file: Quotes #15 and #29). For example, one stressed: 251 

“Why did he own a weapon? Why did he go to a restaurant to do a robbery? Even a 252 
psychopath knows that such behavior is prohibited and will be punished. Nevertheless, he did 253 
nothing to avoid it.” 254 
 255 
Some judges that indicated that the evidence concerning psychopathy aggravates or doesn’t 256 

affect the sentence argued that psychopathy is not a mental disorder in DSM (26) or ICD (27) 257 
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and is thus not mitigating per se (Supplemental file: Quote #18+19). However, they argued 258 

that psychopathic behavior is associated with a negative legal prognosis and to prevent future 259 

crimes a higher sentence (or even preventive detention) has to be considered (Supplemental 260 

file: Quote #1-6, #12, #32-34). Most judges, however, did not argue against psychopathy as a 261 

disorder in the qualitative data (Supplemental file: Quote #3, #8, #20, #24, #28, #31).  262 

Some of the judges also indicated a theory of sentencing in the textbox. For example, one 263 

explained:  264 

“if a criminal has the diagnosis of psychopathy, one has to admit that therapy is unlikely to be 265 
successful. In this case the reason for a sentence is less influenced by the thought of 266 

rehabilitation and therapy and more influenced by the future benefit for society by detaining 267 
dangerous and particularly violent criminals.”  268 
 269 
Another explained: 270 

“sentencing has to put pressure on the criminal to abide by the rules of society. If criminals 271 
are less likely to adhere to the rules due to their constitution (be it genetically or 272 

environmentally determined) we need more pressure, i.e. a higher sentence.”  273 
 274 

Interestingly, combination of expert testimony by the prosecution and present biomechanism 275 

significantly increased the percentage of judges that ordered involuntary commitment in a 276 

forensic-psychiatric hospital for the defendant (23.2% versus 5–6.9% in the three other 277 

conditions, χ²(3)=20.509, p=0.0001, Fig.5).  278 

 279 

Discussion and Conclusion 280 

In the present study, we investigated how neuro-genetic evidence of psychopathy affects 281 

judges’ sentencing in Germany. We found that judges estimated evidence concerning 282 

psychopathy as mitigating overall and especially when presented by the defense. 283 

Biomechanism reduced legal responsibility; nonetheless, biomechanism did not affect the 284 

sentence. Interestingly, four times more judges ordered involuntary commitment in a forensic-285 

psychiatric hospital when the prosecution presented the biomechanism. Thus, biomechanism 286 

could increase detention time through involuntary commitment that lasts until there is no 287 
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longer a risk for re-offence associated with the disorder. A biomechanism of psychopathy 288 

therefore affects judges sentencing significantly different in the German compared to other 289 

legal systems.  290 

 291 

Mitigating or aggravating? Psychopathy and involuntary commitment 292 

Previous studies suggest that diagnosed psychopathy aggravates sentencing in the US (18, 23, 293 

24). For example, the diagnosis of psychopathy has been used to justify the death penalty 294 

instead of a life sentence (25). Therefore, it was suggested to omit the use of the PCL-R to 295 

diagnose psychopathy in capital murder trials (23). In accordance with this, Aspinwall and 296 

colleagues (2012) demonstrated that US state trial judges rated the evidence concerning 297 

psychopathy as aggravating overall (Mean=3.59). In contrast, in the German legal system 298 

psychopathy rather seems to mitigate the sentence (Mean=2.49).  299 

The presentation of a mental disorder in German trials can serve to reduce the culpability as 300 

well as the sentence of the defendant (see textbox). Therefore, it was not surprising that 301 

German judges estimated that psychopathy mitigates the sentence. In case of a mental 302 

disorder and a poor legal prognosis of the defendant, judges may order an involuntary 303 

commitment to a forensic-psychiatric hospital. Interestingly, in the present study we found 304 

that the percentage of judges that ordered involuntary commitment was significantly increased 305 

in the biomechanism/prosecution condition. The extra neuro-genetic evidence in combination 306 

with emphasizing the negative legal prognosis by the prosecution convinced significantly 307 

more judges that the defendant was mentally disordered in a way that he would need to be 308 

sent to a forensic-psychiatric hospital. This confirms our initial hypothesis, that highlighting 309 

the somatic origin of a mental disorder would aggravate the estimation of the degree of a 310 

mental disorder (and thus the need for treatment in a forensic institution) due to the influence 311 

of German psychiatry on the development and interpretation of the German penal code (20, 312 

28 and Supplemental files: Quote #24+25). 313 
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In support of this, Appelbaum and Scurich (29) recently reported that biological explanation 314 

of criminal behavior also increases the perception of dangerousness of convicts in the US. So 315 

far, neuro-genetic evidence was however mostly introduced as a mitigating factor by the 316 

defense in US capital cases (30). In contrast, the German legal system is more inquisitorial 317 

and forensic experts are usually appointed by the prosecution or the court. 318 

In our study, one judge argued:  319 

“The defendant cannot be hold responsible for the particularly grave character of the 320 
offence; therefore (…) involuntary commitment for rehabilitation and safety reasons is 321 

necessary. The duration is dependent on the treatability of the defendant’s disorder. In my 322 
opinion at least 2 additional years seem appropriate which means that the defendant will 323 

spend much longer in confinement than the 4 years of his sentence.” 324 
 325 
 In fact, the primary aim of involuntary commitment is rehabilitation and enabling the 326 

defendant to return to society and is thus not seen as aggravating. For instance, one of the 327 

judges emphasized that the evidence concerning psychopathy is mitigating because  328 

“the defendant is limited in his capacity of discernment. Ordering involuntary commitment is 329 

of course aggravating for the defendant, however, due to its rehabilitative character it is not 330 

seen as an aggravated sentence.”  331 

 332 
Therefore, although a defendant with diminished or absent legal responsibility may obtain a 333 

lighter sentence, he/she will be confined to a forensic-psychiatric hospital, possibly for the 334 

rest of his/her life (31, 32).  335 

In line with an overall mitigating effect of the evidence concerning psychopathy, the 336 

percentage of judges that listed at least one mitigating factor was remarkably higher (65.2%) 337 

in the present study compared to the study by Aspinwall and colleagues (38.7%), while the 338 

percentage that listed at least one aggravating factor was almost identical (86.6% and 86.7%, 339 

respectively).  340 

Another possibility of extending a regular prison sentence in Germany is preventive detention 341 

of individuals who have committed a grave offence and are considered a permanent danger to 342 

society. Yet in such defendants - if they fulfill the criteria for a mental disorder at all – the 343 
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disorder had no influence on their criminal responsibility (33). In the present study preventive 344 

detention was rarely ordered.  345 

 346 

Punishment and legal responsibility 347 

In general, legal punishment can either be justified by consequentialism or retributivism (34). 348 

Consequentialist theory stems from classical utilitarianism (35) and measures the moral worth 349 

of punishment by the future benefit for society. For example, containment of dangerous 350 

individuals protects society and deters others from crimes (36). Retributivist theory, in 351 

contrast, argues that people “who engage in criminal behavior deserve to be punished” (36) 352 

and that punishment re-establishes the moral imbalance that a crime caused. Given that the 353 

legal responsibility of an individual is reduced (e.g. through mental disorder), the moral 354 

imbalance is smaller and the individual deserves less punishment. Retributivist theory of legal 355 

responsibility thus depends on the notion that individuals have a free will to perform criminal 356 

acts and thus have moral responsibility. In the present study, legal responsibility of the 357 

defendant was significantly reduced by presentation of a biomechanism; however, reduced 358 

legal responsibility did not affect sentencing, which clearly opposes retributivist theory. In 359 

contrast, Aspinwall and colleagues (2012) found that presentation of a biomechanism 360 

increased the number of judges that listed mitigating factors in their opinions such as reduced 361 

culpability and reduced the sentence acknowledging an influence of retributivist theory. Our 362 

data therefore suggest that a retributivist influence on judges’ sentencing is significantly less 363 

pronounced in Germany. 364 

Generally, to achieve diminished legal responsibility an individual must “lack a general 365 

capacity of rationality” (37). Only when rationality is so far diminished that it is under a 366 

certain threshold (in Germany comparable to an acute psychotic disorder (38)) legal 367 

responsibility is reduced (Supplemental file: Quote #18). Since this threshold is quite high, it 368 

was argued earlier that the extra evidence through genetic or neuroscientific testimonies is not 369 
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enough to achieve reduced legal responsibility (8, 39). In the present study, however, we 370 

found that neuro-genetic evidence reduces legal responsibility significantly. Of note, even 371 

though there was an effect of biomechanism, the evaluations were still at the “responsible” 372 

end of the spectrum (i.e. closer to 5 than to 1, Mean=4.14 with biomechanism). In theory, 373 

only when the genetic endowment impairs the ability to appreciate the wrongfulness of 374 

conduct or the controllability of behavioral impulses substantially, it may affect legal 375 

responsibility - otherwise genetic influences are just another pressure an individual is 376 

expected to resist (8). Accordingly, in the textbox a judge argued that  377 

“the defendant’s capacity to understand the wrongfulness of his action and to behave 378 
accordingly was genetically and developmentally impaired”,  379 
 380 
while another judge (without neuro-genetic evidence) reasoned that 381 

“there is no evidence for impaired understanding of the unjustness of the behavior or an 382 
inability to act accordingly in the case at hand. The defendant understands the rules of society 383 

yet he doesn’t care for them.” 384 
 385 

It is the task of forensic psychiatrists to evaluate if an individual met the requirement of 386 

general minimal rationality at the time of the criminal act according to our socially-387 

constructed folk psychological standards (40). For the evaluation of rationality, however, a 388 

psychiatrist considers how the capacity to understand the wrongfulness of an action and to 389 

control behavioral impulses during a criminal act was affected and that does not require 390 

knowing which biological cause it was based upon. Biological cause is only indirectly 391 

relevant if it affected rationality. As Steven Morse puts it  392 

“(…) syndromes and other causes, including those of brain structure and function, do not 393 
have excusing force unless they sufficiently diminish rationality in the context in question. In 394 

that case, it is diminished rationality that is the excusing condition, not the presence of any 395 
particular type of cause” (41). 396 
  397 
Similarly, one of the judges in the present study argued that  398 

“the expert testimonies explain underpinnings of the defendant’s behavior but they don’t 399 
excuse the defendant’s behavior. If the expert testimonies would have a mitigating force we 400 
would have to mitigate any defendant for any conduct because all behaviors are determined 401 
by genetic and environmental factors.”  402 
 403 
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The belief that scientific information about a biological cause of behavior is per se a 404 

legitimate legal excuse is what Morse calls the fundamental psycholegal error (42).  405 

In conclusion, our findings underline the socially contingent nature of legal responses to 406 

neuro-genetic evidence. In the German legal system, neuro-genetic evidence emphasizes a 407 

somatic origin of a mental disorder and thus the estimated degree of the disorder and 408 

presumably the need for (involuntary) treatment. This reduces the legal responsibility while it 409 

increases the likelihood for indeterminate involuntary commitment.  410 

 411 

Limitations 412 

Judges were anonymous in the present study. Therefore, we were not able to study the 413 

percentage of judges that responded to our invitation and to compare participating with non-414 

responding judges. Consequently, our data may be influenced by a selection bias. For 415 

example, preferably those judges may have completed the online questions that were 416 

particularly interested in scientific experiments or particularly interested in the sentencing of 417 

psychopaths. Nevertheless, such a selection bias may have also occurred in the study by 418 

Aspinwall and colleagues (2012).  419 

Future research that studies the effect of neurobiological and genetic research on judges’ 420 

sentencing should also consider other psychiatric disorders with relevance for the legal system 421 

like pedophilic disorder or schizophrenia. Moreover, we think that it is important to study 422 

additionally how neurobiological and genetic research may affect the expert testimonies of 423 

forensic psychiatrists.  424 
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 536 

Figure legends: 537 

Fig. 1: The effect of the evidence concerning psychopathy on punishment was evaluated from 538 

greatly mitigates (1) to no effect (3) to greatly aggravates (5). In all groups the diagnosis of 539 

psychopathy had a mitigating effect on the sentence, which was significantly higher when the 540 

expert testimonies were presented by the defense. Error bars represent Mean + SEM. 541 

 542 

Fig. 2: The legal responsibility was rated from not at all legally responsible (1) to completely 543 

legally responsible (5). Biomechanism significantly reduced the legal responsibility.   544 

 545 

Fig. 3: Sentencing in years was neither affected by biomechanism nor presenting party. 546 

 547 

Fig. 4: Percentage of judges listing at least one aggravating or mitigating factor in their 548 

opinions in the free text fields. Presentation of expert testimonies by the prosecution 549 

significantly reduced the percentage of judges that mentioned at least one aggravating factor.  550 

 551 

Fig. 5: Involuntary commitment (German: Maßregelvollzug according to §63 of the German 552 

penal code) in a forensic-psychiatric hospital was significantly increased when expert 553 

testimonies were presented by the prosecution in the biomechanism present condition. 554 
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Preventive detention (German: Sicherungsverwahrung according to §66 of the German penal 555 

code) was ordered only seldom by the judges.  556 
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Tables 557 
Table 1: Analysis of the qualitative data of the judges’ responses in the open text boxes. The values represent number of judges citing any 558 
aggravating or mitigating factor to any of the textbox questions. Numbers in parentheses are the proportions.  559 
  

 
Kappa 

Biomechanism  
Total 

(n = 336) 
 Absent Present 

 Prosecution 
(n = 72) 

Defense 
(n = 101) 

Prosecution 
(n = 82) 

Defense 
(n = 81) 

Aggravating factors 
Any aggravating factor 

Aggravates (increases sentence) 
Future dangerousness and incapacitation 
Won’t change (recidivism) 
Seriousness of the crime and nature of the harm to victim 
Lack of remorse/guilt 
Lack of empathy (cold-blooded) 
Had control 
Culpable (deserves punishment) 
Guilty mind (appreciates wrongfulness of action) 
Not mentally ill 

 
 

0,700 
0.913 
1,000 
0.872 
0.884 
0.776 
0.738 
0.737 
0.770 
0.836 

 
57 (0.792) 
6 (0.083) 
8 (0.111) 
6 (0.083) 

48 (0.667) 
12 (0.167) 
2 (0.028) 

29 (0.403) 
19 (0.264) 
19 (0.264) 
5 (0.069) 

 
91(0.901) 
2 (0.020) 
8 (0.079) 
3 (0.03) 

63 (0.624) 
19 (0.188) 
3 (0.030) 

52 (0.515) 
21 (0.208) 
36 (0.356) 
13 (0.129) 

 
68 (0.829) 
8 (0.098) 

13 (0.159) 
2 (0.024) 

50 (0.610) 
12 (0.146) 
2 (0.025) 

37 (0.451) 
13 (0.159) 
25 (0.305) 
9 (0.110) 

 
75(0.926) 
2 (0.025) 

0 
0  

 50 (0.617) 
13 (0.160) 
2 (0.024) 

44 (0.543) 
19 (0.235) 
29 (0.358) 
8 (0.099) 

 
291 (0.866) 
18 (0.054) 
29 (0.086) 
11 (0.033) 

211 (0.628) 
56 (0.167) 
9 (0.027) 

162 (0.482) 
72 (0.214) 

109 (0.324) 
35 (0.104) 

Mitigating factors 
Any mitigating factor 

Mitigates (reduces sentence) 
Lacks control 
Mentally ill 
Not culpable 
Feel sorry (for defendant) 
Lacks empathy (defendant is incapable of feeling sorry) 
No criminal record 
Inculpable mind (is incapable of understanding wrongfulness of action) 
Confess the crime 

 
 

0.789 
0.824 
0.497 
0.865 
1.000 
0.725 
0.975 
0.725 
1.000 

 
49 (0.681) 
10 (0.139) 
8 (0.111) 
1 (0.014) 

13 (0.181) 
0 

22 (0.306) 
12 (0.167) 
10 (0.139) 
3 (0.042) 

 
67 (0.663) 
20 (0.198) 
24 (0.238) 
2 (0.020) 
25 (0.248 

0 
24 (0.238) 
12 (0.119) 
18 (0.178) 
2 (0.020) 

 
54 (0.659) 
15 (0.183) 
12 (0.146) 
5 (0.061) 

24 (0.293) 
0 

17 (0.207) 
10 (0.122) 
20 (0.244) 
2 (0.024) 

 
49 (0.605) 
10 (0.123) 
12 (0.148) 
4 (0.049) 

16 (0.198) 
0 

13 (0.160) 
10 (0.123) 
17 (0.210) 
2 (0.025) 

 
219 (0.652) 
55 (0.164) 
56 (0.167) 
12 (0.036) 
78 (0.232) 

0 
76 (0.226) 
44 (0.131) 
65 (0.193 
9 (0.027) 

Double-edged sword 
Balance/weigh 

 
0.911 

 
11 (0.153) 

 
6 (0.059) 

 
4 (0.049) 

 
7 (0.086) 

 
28 (0.083) 

No effect reasons 
Questioning/Dismissing the Science 
What, not Why 
Legal System Restricts Judges' Assessments 
Facts of Crime Already Inherently Aggravate 
Judges Don't Do This 
Study is Bogus 

 
0.886 
0.914 
1.000 
0.799 
0.899 
1.000 

 
2 (0.028) 
3 (0.042) 
1 (0.014) 

0 
12 (0.167) 

0 

 
10 (0.099) 
6 (0.059) 

0 
2 (0.020) 

15 (0.149) 
0 

 
4 (0.049) 
1 (0.012) 

0 
0 

12 (0.146) 
0 

 
5 (0.062) 
1 (0.012) 

0 
0 

8 (0.099) 
0 

 
21 (0.063) 
11 (0.033) 
1 (0.003) 
2 (0.006) 

47 (0.140) 
0 

Further containment 
Involuntary commitment (German: Maßregelvollzug §63 StGB) 
Preventive detention (German: Sicherungsverwahrung §66 StGB) 

 
0.908 
1.000 

 
5 (0.069) 
3 (0.042) 

 
5 (0.050) 
1 (0.010) 

 
19 (0.232) 
4 (0.049) 

 
5 (0.062) 

0 

 
34 (0.101) 
8 (0.024) 
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Table 2: Sociodemographic variables of the participating judges 560 

Participating Judges [n] 

Included 
Excluded (no correct answer to the multiple-
choice question) 

Judicial experience [Mean in years ± SEM] 
No criminal docket 

375 
372 (99.2%) 
3 (0.8%) 
 
14.2 ± 1.1  
28 (7.5%) 

Sex [n] 
Male 
Female 
No answer 

 
214 (57.5%) 
138 (37.1%) 
20 (5.4%) 

Region [n] 
Baden-Württemberg  
Bavaria 
Berlin  
Brandenburg  
Bremen  
Hesse  
Lower Saxony  
Mecklenburg-Vorpommern  
North Rhine-Westphalia  
Rhineland-Palatinate  
Saarland  
Saxony  
Saxony-Anhalt  
Schleswig-Holstein  
Thuringia  
No answer 

 
65 (17.5%) 
65 (17.5%) 
30 (8.1%) 
11 (3%) 
4 (1.1%) 
24 (6.5%) 
34 (9.1%) 
12 (3.2%) 
23 (6.2%) 
23 (6.2%) 
10 (2.7%) 
13 (3.5%) 
7 (1.9%) 
10 (2.7%) 
15 (4%) 
26 (7%) 

Prior knowledge about psychopathy [n] 
Nothing at all [1] 
Very little [2] 
Some familiarity [3] 
Quite a lot [4] 
Extensive [5] 
No answer 
[Mean ± SEM] 

 
107 (28.8%) 
74 (19.9%) 
121 (32.5%) 
45 (12.1%) 
3 (0.8%) 
22 (5.9%) 
2.32 ± 0.055 

Highest level of biological science training [n] 
College course 
Biology exam at end of highschool  
Biology lessons in highschool 
Biology for 10 years in school 
No answer 

 
41 (11%) 
127 (34.1%) 
113 (30.4%) 
71 (19.1%) 
22 (5.9%) 

 561 


