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Introduction

There is evidence that there is a small group of people with schizophrenia spectrum disorders who are more likely to commit homicide than those in the general population. The aim of this study is to re-examine the much-discussed psychopathological concept of Threat/Control-Override with particular regard to its specificity for schizophrenia spectrum disorders, which has not been investigated to date.





Methods

A file-based, retrospective, cross-sectional study was conducted to obtain a complete overview of all forensic homicide offenders detained in the Berlin Forensic Hospital as of 31 December 2014.





Results

Of a total of 614 forensic patients, 110 committed homicide (17.9%). There are three main diagnostic groups in the forensic hospital who committed homicide: schizophrenia spectrum disorders (n=78), substance use disorders (n=11), and personality disorders (n=21). All patients were characterised by being male, unemployed and single. Both the total TCO complex (p=.001) and the Threat (p=.001) and Control-Override (p=.001) symptoms were statistically significantly more frequent in patients with schizophrenia spectrum disorders in the group comparison.





Discussion

For the first time, the TCO complex is examined in a cross-diagnostic comparison, and the specificity of TCO for patients with schizophrenia spectrum disorders with the most serious violent offences can be demonstrated. In order to avoid false positives and to be able to identify clear psychopathological risk symptoms, future studies should include larger samples and, most importantly, non-offending controls.
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1 Introduction

The worldwide prevalence of schizophrenic psychosis is 0.5 – 1%. In Germany, 0.5% of these patients are admitted to a forensic psychiatric hospital. This is therefore a comparatively small group. Patients with schizophrenia spectrum disorders are more likely to become victims of violence themselves (1). Nevertheless, the moderately significant association between schizophrenia and violence has been recognised since the seminal work of Häfner and Böker (2) and has been replicated many times since (3–7). In particular, there is evidence of an association between schizophrenia and the most serious violent crimes (6, 8) and homicide (6, 9–13).

Stompe (14) was able to show that 80% of patients with schizophrenia spectrum disorders who committed serious violent crimes had a delusional motive for committing the crime. These results are consistent with the frequently replicated findings that schizophrenic homicidal offenders have a particularly high psychopathological symptom burden at the time of the index offence (7, 11, 15–18). General crime factors played a greater role in minor offences than in serious violent crimes. Stompe and Schanda found that 65.9% of schizophrenic patients with minor offences had already exhibited criminal behaviour before the age of 14 (19).

In the 1990s, Link and Stueve (20) formulated a psychopathological symptom complex Threat/Control-Override (TCO), the presence of which represents a particular risk constellation for an imminent violent offence in patients with schizophrenia spectrum disorders. The authors defined Threat as a fear, for example through radiation or body hallucinations. Control-Override was defined as being controlled by external forces, such as thought withdrawal or insertion and being at the mercy of others.

The association between TCO and an increased potential for violent behaviour in patients with schizophrenia spectrum disorders was initially replicated in numerous studies (21–27). However, TCO has also been viewed critically: Mullen (28) criticised the fact that studies validating TCO have produced many false positives (TCO present in non-offenders), which the authors did not discuss sufficiently. In their large-scale MacArthur Violence Risk Assessment Study, Appelbaum et al. (29) found that the apparently significant association of TCO with an increased potential for violence in patients with schizophrenia spectrum disorders was no longer statistically significant when the covariates “anger” and “impulsivity” were included. In a study of the same dataset, Teasdale et al. (30) found that the presence of TCO in women was associated with significantly fewer violent offences. The authors posited that the negative findings reported by Appelbaum et al. (29) were attributable to the levelling effect of women (30).

Nederlof et al. (24) confirmed the TCO concept in their multi-centre cross-sectional study. However, the authors also found that a patient’s baseline disposition for the factors “fear” and “anger” was significantly associated with violent behaviour. In their meta-analysis and systematic review, Witt et al. (7) found no statistically significant association between TCO symptoms and violent behaviour, although it should be noted that the authors included aggressive and hostile verbal behaviour in violent behaviour, in contrast to the original TCO definition by Link and Stueve (20). In a recent discussion, Findeis et al. (31) explored two prevalent definitions of TCO within the German-language sphere (Stompe et al. (11) and Kröber (32)). They concluded that neither of them fits perfectly and suggested that a combination with proportions from both definitions could be a contribution to a future definition of TCO (31).

The retrospective comparative studies by Stompe et al. (11, 15 with delinquent and non-delinquent subjects with schizophrenia spectrum disorders initially showed that there was no statistically significant difference in the prevalence of TCO between the two groups. However, when an additional distinction was made between subjects who had committed serious violent offences and those who had committed minor violent offences, a statistically significant increase in TCO symptoms was observed in the former group (11, 15).

Despite the extensive analysis and discussion of the TCO concept in the literature, no study has yet demonstrated TCO as a specific schizophrenic psychopathology. To date, no studies have identified the specificity of TCO for schizophrenia spectrum disorders. A comparative study of patients from different diagnostic groups with serious violent offences has not yet been published.

The present study aims to test the specificity of the TCO complex for schizophrenia spectrum disorders by comparing patients from different diagnostic groups who have committed serious violent crimes. On the basis of the extant data, the following hypothesis may be postulated: There is a statistically significant accumulation of TCO in homicide offenders with schizophrenia spectrum disorders in comparison to those without such disorders.




2 Materials and methods



2.1 Study design

This study is a sub-analysis of a retrospective, cross-sectional, file-based study (33). Patient interviews were not conducted. All forensic homicide offenders admitted to the Berlin Forensic Hospital were analysed for sociodemographic characteristics and TCO symptoms and compared according to the three predominant diagnostic groups (Three subsamples). The diagnostic categorisation of the clinical pictures is based on the ICD - 10 (10. International Statistical Classification of Diseases and Related Health Problems). For technical and ethical reasons, it is not possible to conduct an experimental or quasi-experimental study in this context. The study is therefore based on a non-experimental ex-post facto design. The sample can be considered as a total coverage of the relevant population.





2.2 Ethics and data privacy

After approval by the Senate Department of Justice of the State of Berlin, the personal files were reversibly recorded and analysed in pseudonymised form in accordance with the data protection regulations for personal data pursuant to the currently valid General Data Protection Regulation ((EU) 2016/679; applicable from May 25, 2018). There was no personal exploration or written survey of the subjects. All data were analysed by the first author alone. To ensure good interrater reliability, the first author was trained by the last author before data collection began and was supervised throughout the data collection process.

It is not possible to individualise patients based on the analysed pseudonymised data.

The data were collected between January 2014 and November 2015. For this purpose, the medical records of subjects admitted to the Berlin Forensic Hospital were reviewed, using the following two documents as sources of information: the verdict on the index offence and the expert opinion on culpability.




2.3 Inclusion and exclusion criteria

The overall sample consists exclusively of male and female patients from the Berlin Forensic Hospital. All patients with attempted or completed homicide who were admitted to the Berlin Forensic Hospital on 31 December 2014 were included (N = 114).

Attempted murder is the attempted but unsuccessful killing of a person, committed with intent to kill and a characteristic of murder. Murder and attempted murder are regulated in the section 211 of the German Criminal Code (§ 211 StGB). Patients whose medical records did not contain the required information had to be excluded from the study (n = 3). In addition, patients whose principal diagnosis did not correspond to the three most common diagnostic groups of forensic homicide offenders were excluded. This applied to one subject with the principal diagnosis of ICD-10 F07.8 (other organic personality and behavioural disorder due to disease, damage or dysfunction of the brain; n = 1).

In accordance with the inclusion and exclusion criteria, the sample consists of 110 patients with attempted or completed homicide offences from the Berlin Forensic Hospital (n = 110; Figure 1 (33)).

[image: Flowchart depicting a study at Berlin Forensic Hospital with 614 patients, focusing on 114 involved in homicide by 31/12/2014. Three were dropped due to incomplete records, reducing to 111 for data collection. One more was dropped due to diagnosis, leaving 110 for data analysis.]
Figure 1 | Flow diagram for selecting the patient records included in the survey. N/n – sample size; ICD-10 – 10. International Statistical Classification of Diseases and Related Health Problems.




2.4 Statistical analysis

The three subsamples were compared on 18 variables. All statistical analyses were performed using SPSS software (IBM SPSS Statistics, for Mac, version 29.0). The significance level (α) was set at .05 for all statistical tests.

The metric variable was tested for normal distribution using the Shapiro-Wilk test and visual inspection of the histograms for skewness and kurtosis. Homogeneity of variance was tested using the Levene test. As the assumption of normal distribution was violated, the non-parametric Kruskal-Wallis test was used.

Categorical variables were tested for statistically significant differences between the three diagnostic groups using Pearson’s χ2 test. If the assumptions for Pearson’s χ2 test were violated because the expected cell frequencies were too low, Fisher’s exact test was used. If the results were statistically significant, a pairwise comparison was then calculated as a post-hoc test using the χ2 test or, if the assumptions were violated, Fisher’s exact test. For statistically significant results, the effect size was reported by calculating the Phi coefficient (Φ) or Cramer’s V (V). Values between 0.1 and less than 0.3 indicate a weak effect, values between 0.3 and less than 0.5 indicate a moderate effect and values greater than 0.5 indicate a strong effect. Due to the exploratory nature of the study, p-value adjustment for multiple testing was not performed.




2.5 Survey tools

All psychopathological symptoms were operationalised according to the AMDP system (34; Arbeitsgemeinschaft Für Methodik Und Dokumentation in Der Psychiatrie) (Arbeitsgemeinschaft für Methodik und Dokumentation in der Psychiatrie). The AMDP provides an international standard for the uniform recording of psychopathological findings, physical symptoms and medical history in patients with mental illness. It is the only standardised psychopathological diagnostic system listed in the German medical training regulations for psychiatry and psychotherapy.

The TCO definition used in this paper is that of Stompe et al. (11). This definition is the most up-to-date and is based on a study that differentiates between the severity of the offences. It is particularly suitable for the sample in this study. Stompe et al. (11, 15) retrospectively compared offenders with schizophrenia spectrum disorders with serious and minor offences and non-offenders. There was a statistically significant accumulation of TCO symptoms only in the group of serious violent offenders. Threat symptoms were defined as a particularly threatening form of persecutory delusion in which the patient is convinced that life and limb are acutely threatened. The prevalence of Threat symptoms was 70.7 % in serious offenders, 16.7 % in minor offenders and 46.1 % in non-offenders with schizophrenia spectrum disorders.

Control-Override symptoms were defined on the basis of Kurt Schneider’s first-order symptoms with thought withdrawal and/or thought insertion, as well as the delusional belief of being controlled by external forces (11).

Table 1 (31, 33) summarises the definition of the TCO complex by Stompe et al. (11) and the AMDP operationalisations used in this study. Threat and Control-Override are considered to be met if all assigned variables apply.


Table 1 | Operationalisation of TCO symptoms referring to Stompe et al. (11).
	TCO symptoms
	Definition referring to Stompe et al. (11)
	Operationalisation



	Threat
	- Systematic delusion of persecution or poisoning concomitant with massive death threat by particular people or groups of people
	1. Persecutory delusion or delusion of poisoning
2. Systematic delusion
3. Hostile and destructive delusion
4. Highly affective involvement in the delusion


	Control-Override
	- Thought withdrawal
- Thought insertion
- Delusional belief that external powers are in control of one´s own emotions, actions and desires
	5. Thought withdrawal/insertion





TCO, Threat/Control-Override.







3 Results



3.1 Sociodemography

The results for the socio-demographic variables are presented in Table 2. The three diagnosis groups differed statistically significantly and with a large effect size from each other with regard to the applied articles of criminal responsibility (§§ 20 and 21 StGB; p = .001; V = .618) as well as with regard to the applied articles of detention in a forensic hospital (§§ 63 and 64 StGB; p = .001; V = .896). The post-hoc test showed that the subjects with schizophrenia spectrum disorders were statistically significantly more often sentenced according to § 20 StGB than the personality disordered (p = .001; Φ = .614) and addicted (p = .001; Φ = .494) subjects. It was also found that the addicted subjects were statistically significantly more likely to be sentenced under § 64 StGB than the personality disordered subjects (p = .001; Φ = .864) and subjects with schizophrenia spectrum disorders (p = .001; Φ = .893). There are strong effect sizes in each case, although the effect size of the statistically significant result for the subjects with schizophrenia spectrum disorders compared to the addicted subjects was only marginally strong (Φ = .494) for the article of criminal responsibility.


Table 2 | Sociodemographic variables (n = 110).
	Variable
	Value
	F1x n = 11
	F2x n = 78
	F6x n = 21
	Statistics
	p; Φ/V
	p post-hoc-test; Φ/V



	Age at index offence, M (SD), spread, median
	 
	34.5 (11.3), 34.0, 30.0
	32.5 (9.6), 48.0, 29.0
	29.8 (10.1), 35.0, 26.0
	z = 2.3
	.304
	 


	Sex, n (%)
	Male
	9 (81.8)
	69 (88.5)
	20 (95.2)
	[Exact Fisher Test] = 1.518
	.479
	 


	Female
	2 (18.2)
	9 (11.5)
	1 (4.8)


	Index offence, n (%)
	Murder
	0 (0.0)
	9 (11.5)
	10 (47.6)
	[Exact Fisher Test] = 24.537
	.001**; .334
	F1x – F2x .433
F1x – F6x .001**; .700
F2x – F6x .001**; .439


	Attempted murder
	3 (27.3)
	10 (12.8)
	3 (14.3)


	Manslaughter
	3 (27.3)
	30 (38.5)
	8 (38.1)


	Attempted manslaughter
	5 (45.5)
	29 (37.2)
	0 (0.0)


	Marital status, n (%)
	Relationship
	3 (27.3)
	17 (21.8)
	6 (28.6)
	[Exact Fisher Test] = 0.754
	.713
	 


	No relationship
	8 (72.7)
	61 (78.2)
	15 (71.4)


	Living status, n (%)
	Proprietary apartment
	8 (72.7)
	54 (69.2)
	16 (76.2)
	[Exact Fisher Test] = 2.758
	.614
	 


	Home
	0 (0.0)
	11 (14.1)
	3 (14.3)


	Homeless
	3 (27.3)
	13 (16.7)
	2 (9.5)


	Occupational status, n (%)
	Unemployed
	10 (90.9)
	62 (79.5)
	16 (76.2)
	[Exact Fisher Test] = 2.596
	.881
	 


	Retirement pension
	0 (0.0)
	7 (9.0)
	1 (4.8)


	Employed
	1 (9.1)
	5 (6.4)
	2 (9.5)


	Studies/training
	0 (0.0)
	4 (5.1)
	2 (9.5)


	Financial status, n (%)
	Proprietary income
	0 (0.0)
	8 (10.3)
	5 (23.8)
	[Exact Fisher Test] = 5.343
	.213
	 


	Receipt of benefits or pensions
	11 (100.0)
	59 (75.6)
	14 (66.7)


	No income
	0 (0.0)
	11 (14.1)
	2 (9.5)


	Nationality, n (%)
	German
	9 (81.8)
	45 (57.7)
	18 (85.7)
	[Exact Fisher Test] = 6.720
	.118
	 


	German with migration background
	0 (0.0)
	9 (11.5)
	0 (0.0)


	Not german
	2 (18.2)
	24 (30.8)
	3 (14.3)


	Article detainment forensic hospital, n (%)
	§ 63 StGB
	2 (18.2)
	78 (100.0)
	21 (100.0)
	[Exact Fisher Test] = 46.721
	.001**; .896
	F1x – õF2x .001**; .893
F1x – F6x .001**; .864
F2x – F6x a


	§ 64 StGB
	9 (81.8)
	0 (0.0)
	0 (0.0)


	Article criminal responsibility, n (%)
	§ 20 StGB
	4 (36.4)
	71 (91.0)
	6 (28.6)
	[Exact Fisher Test] = 39.709
	.001**; .618
	F1x – F2x .001**; .494
F1x – F6x .703
F2x – F6x .001**; .614


	§ 21 StGB
	7 (63.6)
	7 (9.0)
	15 (71.4)


	Graduation status, n (%)
	No graduation
	6 (54.5)
	20 (25.6)
	8 (38.1)
	[Exact Fisher Test] = 4.846
	.280
	 


	Secondary school level
	5 (45.5)
	47 (60.3)
	10 (47.6)


	General qualification for university entrance
	0 (0.0)
	11 (14.1)
	3 (14.3)


	Higher educational status, n (%)
	No higher education
	9 (81.8)
	50 (64.1)
	10 (47.6)
	[Exact Fisher Test] = 8.703
	.046*; .191
	F1x – F2x .074
F1x – F6x .134
F2x – F6x .089


	Completed vocational education
	1 (9.1)
	27 (34.6)
	9 (42.9)


	Completed studies
	1 (9.1)
	1 (1.3)
	2 (9.5)





n, sample size; M, mean; SD, standard deviation; F1x, substance use disorders; F2x, schizophrenia spectrum disorders; F6x, personality disorders; StGB, Strafgesetzbuch (German Criminal Code); a, no statistics are calculated as the variable is a constant; p, significance value; Φ/V, effect size; * <.05; ** <.01.



There was a statistically significant difference with a moderate effect size between the three groups regarding the index offence (p = .001; V = .334). The post-hoc test showed that the patients with personality disorders committed homicide statistically significantly more often than the patients with schizophrenia spectrum disorders (p = .001; Φ = .439) with a moderate effect size and then the addicted patients (p = .001; Φ = .700) with a strong effect size.

There was also a statistically significant difference between the groups in terms of education at the time of the index offence (p = .046; V = .191), with a small effect size. However, pairwise comparisons showed no statistically significant difference between the groups.




3.2 Psychopathology

The results for the psychopathological variables at the time of the index offence are shown in Table 3. There was a statistically significant difference with a large effect size between the three groups in terms of highly affective involvement in the delusion (p = .001; V = .548). The post-hoc test showed that the patients with schizophrenia spectrum disorders were statistically significantly more likely to have highly affective involvement in their delusion during the commission of the index offence than the patients with substance use disorders (p = .002; Φ = .348) with a moderate effect size and the patients with personality disorders (p = .001; Φ = .530) with a strong effect size.


Table 3 | Psychopathology at time of index offence (n = 110).
	Variable
	F1x n = 11
	F2x n = 78
	F6x n = 21
	Statistics
	p; Φ/V
	p post-hoc-test; Φ/V



	Highly affective involvement in the delusion, n (%)
	2 (18.2)
	54 (69.2)
	1 (4.8)
	[Exact Fisher Test] = 35.455
	.001**; .548
	F1x – F2x .002**; .348
F1x – F6x .266
F2x – F6x .001**; .530


	Delusion of poisoning, n (%)
	1 (9.1)
	21 (26.9)
	0 (0.0)
	[Exact Fisher Test]
= 9.178
	.005**; .276
	F1x – F2x .280
F1x – F6x .344
F2x – F6x .005**; .269


	Systematic delusion, n (%)
	1 (9.1)
	57 (73.1)
	1 (4.8)
	[Exact Fisher Test] = 43.591
	.001**; .609
	F1x – F2x .001**; .442
F1x – F6x 1.00
F2x – F6x .001**; .567


	Thought withdrawal/insertion, n (%)
	1 (9.1)
	44 (56.4)
	0 (0.0)
	[Exact Fisher Test] = 30.935
	.001**; .495
	F1x – F2x .004**; .311
F1x – F6x .111
F2x – F6x .001**; .464


	Persecutory delusion, n (%)
	1 (9.1)
	40 (51.3)
	1 (4.8)
	[Exact Fisher Test] = 21.152
	.001**; .422
	F1x – F2x .010*; .279
F1 – F6x 1.00
F2x – F6x.001**; .386


	Hostile and destructive delusion, n (%)
	1 (9.1)
	55 (70.5)
	2 (9.5)
	[Exact Fisher Test] = 35.550
	.001**; .556
	F1x – F2x .001**; .419
F1x – F6x 1.00
F2x – F6x .001**; .504





n, sample size; M, mean; SD, standard deviation; F1x, substance use disorders; F2x, schizophrenia spectrum disorders, F6x, personality disorders; p, significance value; Φ/V, effect size; * <.05; ** <.01. TCO symptoms (n = 110). n – sample size; TCO – Threat/Control-Override.



There was a statistically significant difference between the groups with regard to the delusion of poisoning (p = .005; V = .276). The post-hoc test showed that the patients with schizophrenia spectrum disorders were statistically significantly more likely to have had a delusion of poisoning during the commission of the index offence than the patients with personality disorders (p = .005; Φ = .269), who didn’t have a delusion of poisoning at all. Both effect sizes are small to moderate.

There was a statistically significant difference with a strong effect size between the three groups with regard to systematic delusion (p = .001; V = .609). The post-hoc test showed that the patients with schizophrenia spectrum disorders were statistically significantly more likely to have a systematic delusion during the commission of the index offence than the patients with substance use disorders with a moderate effect size (p = .001; Φ = .442) and the patients with personality disorders with a strong effect size (p = .001; Φ = .567).

A statistically significant difference was identified between the three groups with regard to thought withdrawal or insertion (p = .001; V = .495). The post-hoc test demonstrated, with a moderate effect size, that, in comparison to the addicted patients (p = .004; Φ = .311) and the personality-disordered patients (p = .001; Φ = .464), patients with schizophrenia spectrum disorders experienced thought withdrawal or insertion with a higher frequency during the commission of the index offence.

A statistically significant difference was observed between the groups with regard to persecutory delusions (p = .001; V = .422), exhibiting a moderate effect size. The post-hoc test demonstrated that patients diagnosed with a schizophrenia spectrum disorder were statistically significantly more likely to experience persecutory delusions in comparison to patients with substance use disorders (p = .010; Φ = .279) with an almost moderate effect size and personality disorders (p = .001; Φ = .386) with a moderate effect size.

A statistically significant difference was observed between the groups with regard to the presence of hostile and destructive delusions (p = .001; V = .556). The post-hoc test demonstrated with approximate moderate effect sizes that patients diagnosed with schizophrenia spectrum disorders were statistically significantly more likely to experience hostile and destructive delusions during the commission of the index offence in comparison to patients with a substance use disorder (p = .001; Φ = .419) and those with a personality disorder (p = .001; Φ = .504).




3.3 Threat/control-override

The results are presented in Figure 2. A statistically significant difference was identified between the three groups with regard to the presence of Threat symptoms (p = .001; V = .388). The post-hoc test revealed that patients diagnosed with schizophrenia were statistically significantly more likely to manifest Threat symptoms in comparison to patients with substance use disorders (p = .046; V = .225), exhibiting a weak effect size, and patients with personality disorders (p = .001; V = .367), demonstrating a moderate effect size.

[image: Bar chart comparing TCO symptoms in subjects with different disorders. Schizophrenia spectrum: Threat symptoms at 42.3%, Control-Override at 56.4%, Complete TCO at 35.9%. Substance use: Threat and Control-Override at 9.1%, Complete TCO at 0%. Personality disorders: All symptoms at 0%.]
Figure 2 | TCO symptoms (n = 110). n – sample size; TCO – Threat/Control-Override.

A statistically significant difference was also identified among the three groups with respect to the presence of Control-Override symptoms (p = .001; V = .495). The post-hoc test revealed that patients diagnosed with schizophrenia were statistically significantly more likely to exhibit Control-Override symptoms in comparison to patients with substance use disorders (p = .004; V = .311) and personality disorders (p = .001; V = .464), with a moderate effect size. The complete TCO complex was observed in 35.9% of subjects diagnosed with a schizophrenia spectrum disorder and in none of the subjects diagnosed with a substance use disorder or a personality disorder. Accordingly, a statistically significant difference was observed between the three groups regarding the presence of the complete TCO complex (p = .001; V = .374). The post-hoc test revealed a statistically significant difference for patients with substance use disorders (p = .015; V = .254) with an almost moderate effect size and for patients with personality disorders (p = .001; V = .326) with a moderate effect size.





4 Discussion

The present study examines a sample of forensic homicide offenders, of whom two third were found to have schizophrenia spectrum disorders. This figure is slightly below the 70 – 80 % reported in the literature on the subject (6, 35, 36). At the time of the study, 21 % of all patients in the Berlin Forensic Hospital suffered from a substance use disorder, compared to around 18 % of patients detained under § 64 StGB, as reported in the literature. The slight discrepancy in these figures can be attributed to the use of the detainment article in the literature and the main psychiatric diagnoses in the present study. In cases, patients diagnosed with a substance use disorder are also detained under § 63 StGB. According to Müller et al. (36), at the time of the study, approximately one in ten patients admitted under § 63 StGB at the Berlin Forensic Hospital had a primary diagnosis of personality disorder. However, when only homicide offenders are considered, this ratio is significantly different: The proportion of patients diagnosed with a personality disorder who had committed homicide was almost one in five, and of all personality disorder patients at the Berlin Forensic Hospital, almost one in two had committed homicide. In comparison, about one in five patients with schizophrenia spectrum disorders and about one in ten addicted patients had committed a homicide.

Across all diagnoses, the majority of homicide offenders were male, unemployed and single. However, homicide offenders with personality disorders were more frequent to have a home and were the least frequent to be homeless at the time of the offence compared to the other two groups. This also applied to their financial situation; twice as many personality-disordered as subjects with schizophrenia spectrum disorders were employed and had their own income, and over half of the subjects had completed vocational education or a higher degree. These findings suggest that subjects with personality disorders were more socially integrated at the time of the index offence than those with substance use disorders or schizophrenia. Furthermore, more than half of those with personality disorders had committed attempted or completed murder; there was a statistically significant difference between this group and the other two diagnostic groups.

In contrast, patients with schizophrenia spectrum disorders were found to be more frequently incapable of guilt (conviction according to § 20 StGB) when committing their index offence than those with substance abuse or personality disorders. This result anticipates an important finding about the subsample of subjects with schizophrenia spectrum disorders: the particularly marked psychopathology of offenders with schizophrenia spectrum disorders leads to almost exclusive inculpability.

The most prevalent psychopathological symptoms were identified as a highly affective involvement in the delusion and systematised and hostile-destructive delusions. The results align with the frequently replicated findings that individuals diagnosed with schizophrenia spectrum disorders who have committed homicide offences exhibit a notably elevated psychopathological symptom burden at the time of the offence (7, 11, 15–18). Stompe et al. (11, 15) described the same most common specific symptoms in patients with the most serious violent offences: systematised delusions and a highly affective involvement in the delusion.

Although none of the psychopathological symptoms occurred exclusively in patients with schizophrenia spectrum disorders, there was a statistically significant difference in the occurrence of all symptoms compared to the other two diagnosis groups. Notably, the occurrence of delusions of poisoning exhibited no statistical significance between subjects with substance use disorder and those diagnosed with schizophrenia, likely attributable to the limited subsample sizes. In addition, there is a patient with a primary diagnosis of a substance use disorder and a corresponding conviction under § 64 StGB, whose predominant psychopathology at the time of the offence and the longitudinal course of the illness suggest a schizophrenia spectrum disorder as a differential diagnosis. This illustrates a frequently challenging dilemma: the diagnosis of a substance-induced psychotic disorder as distinct from a schizophrenia spectrum disorder. The differential diagnosis of paranoid schizophrenia has previously been discussed in the subject’s expert opinion on culpability, and this diagnosis is supported by the typical psychopathology and the age of onset. In addition, there were hardly any reports of long-term substance use in the medical records. Rather, the expert opinion indicates that the patient mainly consumed substances (questionably in the sense of self-medication) in moments of great psychotically motivated anxiety and a highly affective involvement in the delusion. However, given that the patient had never been abstinent from addictive substances for a minimum of six months since his youth, the possibility of a substance-induced psychotic disorder (ICD-10 F15.5, drug-induced psychosis) could not be formally excluded, which is why this patient was detained under § 64 StGB.

In terms of TCO, the full TCO complex (35.9 %) was less common in the present study than in Stompe et al. (11), where 52.0 % of subjects with the most serious offences exhibited the complete TCO complex at the time of the offence. As a result, the symptoms of Threat (42.3 % vs. 70.7 %) and Control-Override (56.4 % vs. 64.0 %) are also less frequent in the present study. This difference may be explained by the strict definition of TCO symptoms in this study, as both Threat and Control-Override were only considered to be present if all operationalised symptoms were present. It remains open whether Stompe et al. (11) considered Threat/Control-Overrride to be fulfilled if at least one of the psychopathological symptoms mentioned applied. And considering the higher prevalence rates reported by Stompe et al. (11), it stands to reason that they applied a less strict definition of TCO. It should be noted that the available literature does not yet clarify how many symptoms of Threat and Control-Override must be present for TCO to be met. The present approach therefore represents a possible operationalisation. A comprehensive discussion of common TCO definitions can be found in Findeis et al. (31).

The findings of the present study demonstrate a previously unpublished statistically significant accumulation of both Threat and Control-Override symptoms as well as the entire TCO complex in the homicide offenders with schizophrenia spectrum disorders when compared to other diagnostic groups. This is the first time that the specificity of the psychopathological symptom complex TCO has been systematically investigated by comparing different diagnostic groups. The symptoms documented in TCO do not indicate a general elevated risk of violence in individuals with mental illness; rather, they are indicative of a distinct and specific schizophrenic psychopathology.

The data presented in this study was obtained exclusively from the verdict on the index offence and the expert opinion on culpability of the respective subjects. It is not possible to ascertain whether pertinent information regarding the subjects is absent due to incomplete documentation, and as the sources of information have different authors, it is not possible to rule out the possibility of bias effects in the assessment of the variables.

The absence of personal interviews with the subjects may represent a limitation. Conversely, the exclusive analysis of the case files also represents a methodological strength of the study: As only the comprehensive development of the subjects up to the index offence is relevant for the questions and the expert reports were in most cases drawn up very soon after the offence, the psychopathology of the subjects could be adequately depicted. Personal interviews would have meant a strong distortion of the patient reports due to the index offences having occurred many years previously.

To ensure good interrater reliability, the first author was trained by the last author before data collection began and was supervised throughout the entire data collection process. However, it should be noted that no interrater reliability was calculated, which may be a limitation of the study.

The study represents an overall survey, which is another strength. The comparative study of homicide offenders against the background of their various principal diagnoses is a previously unpublished study design.

Due to the insufficient number of female subjects (n=12), the data of the male and female subjects were recorded and statistically analysed together in this study.

The total sample (n = 110) is comprised of two relatively small subsamples (nF1x = 11; nF6x = 21) and a larger subsample (nF2x = 78), which poses problems in terms of test strength. The presence of actual differences between the groups is more challenging to ascertain, as the standard errors tend to be larger in cases of small sample sizes. Additionally, due to the insufficient size and marked variation of the subsamples, it was not feasible to compute a regression analysis with covariate adjustment for any predictive effects of individual variables. This limits the ability to control for confounding variables such as age, gender, or socio-economic status. Consequently, the interpretation and analysis of the present results were undertaken with particular caution.

It is recommended that future studies on these issues be conducted with larger samples in order to reduce bias and allow for predictive effects with appropriate covariate adjustments to control for confounding variables such as age, gender, or socio-economic status. To strengthen the validity of the TCO concept, future studies should include samples with delinquent and non-delinquent subjects with schizophrenia spectrum disorders.

In addition, it has been demonstrated that the relative risk of violence for women with schizophrenia spectrum disorders is significantly higher than for men (5, 37). This gender effect has also been observed in the two other diagnostic groups (38). These data suggest that gender-specific analyses should be carried out in future studies with larger samples.
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