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Abstract
Background  Disruptive and aggressive behavior is frequent in patients with a psychotic disorder; furthermore, it 
is a recurrent reason for compulsory admission. Even during treatment, many patients continue to show aggressive 
behavior. Antipsychotic medication is posed to have anti-aggressive properties; its prescription is a common strategy 
for the treatment (and prevention) of violent behavior. The present study aims to investigate the relation between 
the antipsychotic class, according to the dopamine D2-Receptor binding affinity (i.e., “loose” – “tight binding”), and 
aggressive events perpetrated by hospitalized patients with a psychotic disorder.

Methods  We conducted a four-year retrospective analysis of legally liable aggressive incidents perpetrated by 
patients during hospitalization. We extracted patients’ basic demographic and clinical data from electronic health 
records. We used the Staff Observation Aggression Scale (SOAS-R) to grade the severity of an event. Differences 
between patients with a “loose” or “tight-binding” antipsychotic were analyzed.

Results  In the observation period, there were 17,901 direct admissions; and 61 severe aggressive events (an 
incidence of 0.85 for every 1,000 admissions year). Patients with a psychotic disorder perpetrated 51 events (incidence 
of 2.90 for every 1,000 admission year), with an OR of 15.85 (CI: 8.04–31.25) compared to non-psychotic patients. 
We could identify 46 events conducted by patients with a psychotic disorder under medication. The mean SOAS-R 
total score was 17.02 (2.74). The majority of victims in the “loose-binding” group were staff members (73.1%, n = 19), 
while the majority of victims in the “tight-binding” group were fellow patients (65.0%, n = 13); (X2(3,46) = 19.687; 
p < 0.001). There were no demographic or clinical differences between the groups and no differences regarding dose 
equivalents or other prescribed medication.

Conclusions  In aggressive behaviors conducted by patients with a psychotic disorder under antipsychotic 
medication, the dopamine D2-Receptor affinity seems to have a high impact on the target of aggression. However, 
more studies are needed to investigate the anti-aggressive effects of individual antipsychotic agents.
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Background
Although violence and aggression are not easy to define 
and delimit; they are understood as the intentional use 
of physical force, verbal or non-verbal abuse or threats 
against another person that either result in (or has a 
high likelihood of resulting) injury, death, or psycho-
logical harm [1, 2]. The origins and functions of violence 
and aggression are the subjects of century-long research 
and debate. A certain proportion of patients with psy-
chotic disorders exhibits aggressive or violent behavior. 
Among patients with a psychotic disorder violence is 
highly associated with particular demographic and pre-
morbid risk factors such as history of being victimized, 
male gender, homelessness, history of assault or arrest 
and psychopathological factors like poor impulse control 
and lack of insight, comorbid substance misuse and non-
adherence[3]. The fact that aggressive behavior occurs in 
a minority of patients with a psychotic disorder is also 
contributing to stigmatization of psychiatric patients and 
treatment by generalizing the connection between vio-
lence and mental illness.

In mental disorders, violence and aggression are com-
mon in patients with a psychotic disorder [4, 5]. Further-
more, disruptive and aggressive behavior is a frequent 
reason for compulsory admissions to psychiatric treat-
ment. Even during hospitalization, a significant propor-
tion of patients continues to show aggressive behavior 
[6]. A large majority of staff from psychiatric wards 
have experienced aggression and violence from patients, 
principally verbal and physical assaults, but also sexual 
harassment [7]. Also, other patients and relatives are not 
seldom victims of violence.

Violence and aggression in psychiatric wards pose a 
great challenge for treatment and a juristic liability for 
service providers. Moreover, aggressive events during 
hospitalization are detrimental for everyone involved. 
Not only because they pose a risk for injury (and even 
traumatization) for the victims but also because they 
have adverse effects on the perpetrators, including the 
use of force for involuntary medication, isolation or 
restraint [8]. Therefore, the identification and prevention 
of risk factors for aggression is crucial during psychiatric 
hospitalization. In this context, aggression management 
and contention programs were continuously developed 
and implemented. These programs frequently comprise 
the standardized monitoring of disruptive and aggressive 
behavior [9], early intervention methods such as “talking 
down,” and the proper use of containing and force in the 
case of an aggressive event [10].

It is claimed that psychiatric medication, particularly 
individual antipsychotic agents, have an anti-aggressive 

effect [11–13]. For clozapine a particular anti-aggres-
sive effect is reported in several studies [14, 15]. There-
fore, antipsychotics are frequently prescribed in patients 
with aggressive behavior. However, the extent to which 
all antipsychotics can produce this effect and any dif-
ferences among them remain unclear. Despite this, it is 
widely acknowledged that the blockade of the dopamine 
D2 receptor plays a crucial role in the efficacy of anti-
psychotics, as evidenced by their mechanism of action. 
Nevertheless, it is important to note that the dopamine 
binding profile of modern antipsychotics varies among 
the different substances, highlighting the need for further 
investigation [16]. Moreover, it has been noted that the 
subjective and nuanced effects of antipsychotics are per-
ceived differently by both patients and healthcare profes-
sionals. However, the impact of these differences on the 
manifestation of violent and aggressive behavior remains 
uncertain, to the best of our knowledge.

This study aimed to analyze the relationship between 
antipsychotic medication and aggressive behavior in 
(medicated) patients with a psychotic disorder using a 
retrospective, explorative design. In particular, we ana-
lyzed the relationship between the type of pre-existing 
antipsychotic medication and the characteristics of the 
aggressive event. Unfortunately, inconsistent definitions 
and delimitation of violent and aggressive behavior make 
comparison and generalization difficult [17]. Therefore, 
we defined a violent and aggressive event according to its 
medico-legal implication and judicial liability.

Methods
Study design and sample
The current study is a retrospective analysis of the char-
acteristics of aggressive events perpetrated by adult (i.e., 
18–65 years) patients with a psychotic disorder during 
their hospitalization in a psychiatric ward of the Depart-
ment of Psychiatry, Psychotherapy and Psychosomatics 
of the University Hospital of Psychiatry Zurich. For all 
patients admitted between January 2018 and Decem-
ber 2021, we reviewed the clinical incident system and 
extracted their demographic and clinical data from the 
electronic medical record.

The study was conducted in accordance with the Dec-
laration of Helsinki, and approved by the Ethics Commit-
tee of the Canton of Zurich (BASEC-Nr. 2021 − 01246). 
Patient consent was waived due to approval by the Ethics 
Committee of the Canton of Zurich.

The University Hospital of Psychiatry Zurich is a pub-
lic hospital with a service mandate for psychiatric care 
covering a mixed urban and rural region of approxi-
mately 500,000 inhabitants. It offers in- and outpatient 
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treatment for adults with a psychiatric disorder. Since the 
definition and operationalization of violence and aggres-
sion in the medical field are heterogeneous, we decided 
to use the definition as it is anchored in Swiss legislation 
(illegal actions with damage to objects or threats or phys-
ical injuries to other people). Furthermore, due to legal 
and liability requirements, all such events are monitored 
and systematically reported to a clinical incident system.

Demographics, diagnoses, and measurement instruments
For analysis, we included basic demographic data (i.e., 
age, sex, highest education, and housing condition). 
Diagnoses were made using the WHO ICD-10 diagnostic 
criteria; we included the Health of the Nation Outcome 
Scale (HoNOS); and the Staff Observation Aggression 
Scale (SOAS-R) in its revised version.

The main diagnosis was made during hospitalization 
according to the ICD-10 diagnostic criteria by the treat-
ing physician or psychologist and confirmed by a board-
certified psychiatrist. For the analysis, we included all 
diagnoses with psychotic features since these diagnoses 
exhibit a clear indication for the prescription of an anti-
psychotic drug. Therefore, diagnoses of interest included: 
schizophrenia (F20); delusional disorder (F22); brief 
psychotic disorder (F23); schizoaffective disorder (F25); 
mania with psychotic features (F30.2); and bipolar dis-
order with psychotic features, either manic (F31.2) or 
depressive (F31.5) episode. Existing comorbid diagno-
ses of substance use disorder were also made according 
to the ICD-10 criteria. (i.e. intoxication, harmful use, 
dependence or withdrawal). For the analysis the follow-
ing substances were included alcohol use disorder (ICD-
10: F10); opioid use disorder (ICD-10: F11); cannabis 
use disorder (ICD-10: F12); benzodiazepine use disorder 
(ICD-10: F13); cocaine use disorder (ICD-10: F14); and 
stimulant use disorder (ICD-10: F15).

The Health of the Nation Outcome Scales (HoNOS) is a 
measurement instrument used to assess the severity and 
treatment requirements of patients with a psychiatric dis-
order; it has become a widely used evaluation tool, and in 
some countries, it is a mandatory outcome measure. The 
HoNOS evaluates 12 domains covering behavior, symp-
tomatology, impairment, and psychosocial functioning. 
Each item is rated on a five-point Likert scale from 0 
(“no problem”) to 4 (“severe to very severe problem”). We 
evaluated the HoNOS at scale level (i.e., sum score rang-
ing from 0 to 48) [18–21]. Furthermore, we considered 
HoNOS items rated as three or four clinically significant 
and integral to the patient’s care plan [21].

The Staff Observation Aggression Scale-Revised Ver-
sion (SOAS-R) was developed to measure the nature 
and severity of aggressive events [22]; it has become a 
widely used and validated tool for measuring inpatient 
aggression [22, 23]. A detailed scoring system allows 

characterize and quantify the severity of an aggressive 
event [24]. Therefore, events are rated in five domains, 
with several categories, each assigned a different grading. 
The maximum score in each domain is chosen, and a sum 
score builds- the SOAS-R ranges from 0 to 22 points. 
The severity of the event can be categorized as mild 
(0–7 points), moderate (8–15 points), and severe (12–22 
points) [25].

The first domain of the SOAS- R appraises whether 
there was a provocation leading to the aggressive event, 
it is scored from 0 to 2 points. A score of zero (“0”) indi-
cates that the event was provoked through waiting, 
receiving help in daily activities, or the patients being 
denied something or provoked by other patients. A score 
of one (“1”) is given if there is no obvious or understand-
able provocation; a score of two (“2”) is given if the event 
is provoked through the request or instruction of the staff 
(e.g., requiring the patient to take medication).

The second domain rates the means used by the patient 
and can be scored from 0 to 3 points. A score of zero 
(“0”) indicates verbal aggression or threats. A score of 
one (“1”) is given if aggressive events involve the use of 
ordinary non-dangerous objects (e.g., furniture). A score 
of two (“2”) is given if there is bodily aggression (e.g., use 
of punch or kick). Finally, a score of three (“3”) is given 
if weapons, dangerous objects, or methods are used (e.g., 
knife, strangulation).

The third domain rates the target of aggression scored 
from 0 to 4 points. A score of zero (“0”) is given if there 
is no target of aggression. A score of one (“1”) is given 
if the target of aggression is an object (e.g., furniture). 
If the aggression involves other patients, a score of two 
(“2”) is given. A score of three (“3”) is given if the target of 
aggression are staff members (i.e., nurses, doctors, clean-
ing or security staff). Finally, a score of four is given if the 
targets of aggression are visitors or strangers to the ward 
(e.g., relatives, police).

The fourth domain rates the consequences for the 
victim(s); it is scored from 3 to 9 at three-point intervals 
(i.e., “0;” “3;” “6;” or “9”). Zero (“0) represents no harm or 
damage. Three (“3”), the object was damaged. Six (“6”) of 
the affected person(s) felt threatened. Finally, nine (“9”), 
there was an injury or pain requiring treatment.

The fifth and last domain rates the measures used to 
stop aggression, with a score between 0 and 4 in two-
point intervals (i.e., “0;“ “2;“ or “4”). A score of zero (“0”) 
is given if talk down is sufficient and no other measures 
are necessary. A score of two (“2”) points is given if medi-
cation (peroral or parenteral) is given; or if the police 
have to be involved. Finally, a score of four (“4”) is given 
if the use of force is necessary for seclusion/isolation or 
restraint.
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Medication
Antipsychotic medication was characterized according 
to their action on the dopamine D2 receptor affinity into 
two categories (see Table 1): Loose binding (e.g., olanzap-
ine); or tight binding (e.g., risperidone) according to their 
dissociation constant Ki for the dopamine D2 receptor. 
If Ki is higher than the one of dopamine itself, the anti-
psychotic medication is classified as tight binding; and as 
loose binding, if their dissociation constant is lower than 
the one of dopamine itself [16, 26, 27].

We assessed whether the patients were treated with an 
antipsychotic monotherapy or a combination of antipsy-
chotics; or additionally also received an anxiolytic (i.e., 
benzodiazepines) or mood stabilizers (e.g., lithium, val-
proate). We calculated the Daily Defined Dose for each 
prescribed psychopharmacological agent and the Chlor-
promazine Equivalents for the prescribed antipsychotic 
drugs. Only medication continuously taken in the past 
three days was considered. In case of changing doses, 
the higher dose was chosen. If patients took a combined 
antipsychotic therapy of a loose binding and tight bind-
ing antipsychotic they were grouped into the group of the 
agent with the higher CPZ-equivalent dose.

Statistical analysis
The demographic and clinical characteristics of the sam-
ple were analyzed using descriptive statistics; results are 
presented with mean (standard deviation) and propor-
tions. In the first step, the sample was classified accord-
ing to the type of prescribed antipsychotic drug in “loose 
binding” or “thigh binding.” Differences between both 
groups were analyzed: we used non-parametric testing 
(due to the small sample size) for continuous variables, 

with the Mann-Whitney U for independent samples. 
For differences in proportions, Chi-Square tests were 
used. For positive results, a subsequent Chi-Square 
omnibus comparison for the different subcategories was 
performed if pertinent. We calculated the correlation 
between the antipsychotic groups and the characteristics 
of the aggressive events. For differences found between 
the groups, we calculated their probabilities and their 
relationship with demographic and clinical variables 
using the general linear model. All tests were performed 
two-sided, with an alpha level of p < 0.05. Since the study 
was designed exploratively, adjustments for multiple 
comparisons were not made. The analysis was performed 
in the R environment (version 4.2.1).

Results
Sample characteristics
In the observation period, there were 17,901 direct 
admissions; of those, 4,394 had a diagnosis of interest for 
the analysis, and there were 61 critical incidents involv-
ing aggressive behavior by patients, leaving an incidence 
of 3.4 events for every 1,000 admissions. Patients with 
a psychotic disorder perpetrated 51 of the aggressive 
events, resulting in an incidence of 2.90 for every 1,000 
admissions year. Patients with a psychotic disorder (or a 
disorder with psychotic features) had an OR of 15.85 (CI: 
8.04–31.25) for perpetrating a severe aggressive event 
compared to non-psychotic patients. For the final analy-
sis, five patients with a psychotic disorder did not have 
any medication at the time of the event and were there-
fore excluded from further analysis. This resulted in a 
final sample size of 46 patients with a psychotic disorder 
that perpetrated a severe aggressive event.

Table 1  Characteristics of antipsychotics prescribed to the sample population compared to dopamine
Ki value nM Dopamine D2 receptor Daily Defined Dose (DDD) Chlorpromazine Equivalent Ratio (EQ)

Loose binding or partial agonism
Quetiapinea 122 400 mg 0.80

Clozapinea 63 300 mg 1.50

Cariprazinec 18.0 3 mg 100

Olanzapinea 5.1 10 mg 30

Amisulprideb 1.8 400 mg 0.86

Aripiprazoleb 1.8 15 mg 20.0

Tight binding
Dopaminea 1.75 - -

Lurasidonec 1.68 60 mg 16

Paliperidoneb 1.6 6 mg/2.5 mg 66.7

Risperidonea 1.1 5 mg/1.8 mg 100

Haloperidola 0.55 8 mg 60.0

Zuclopenthixold Comparable to Haloperidol 30 mg/15 mg 12
aKi values derived from: [16]
bKi values for derived from: [28]
cKi values derived from the public PDSP Database
d[27]
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The mean age of the patients included in the sample 
was 33.9 (SD 12.8) years; the majority were male (76.1%, 
n = 35). Over two-thirds (69.6%, n = 32) of patients had a 
compulsory admission order. Most patients had over ten 
previous hospitalizations, 11.9 (16.6) with a right skewed 
distribution (median of 6; IQR: 11). Diagnoses of alcohol 
and substance use were recorded, the most frequently 
consumed (abused) substances were: cannabis (23.9%, 
n = 11); cocaine (19.6%, n = 9); alcohol (13.0%, n = 6); and 
opioids (10.9%, n = 5); the consumption of benzodiaz-
epines and stimulants were both below 10%. The HoNOS 
score at admission was 26.59 (6.93). For further details, 
see Table 2.

Medication
Two-thirds (67.4%, n = 31) of patients had an antipsy-
chotic monotherapy. Another third (32.6% n = 15) had a 
combination of two antipsychotic medications. There 
were 66 prescribed different antipsychotic medications, 
either as monotherapy or in combination. The most 
prescribed medication as either monotherapy or com-
bination was olanzapine (21.2%, n = 14), followed by ris-
peridone (16.6%, n = 11), paliperidone (16.6%, n = 11); and 
quetiapine (13.6%, n = 9). The majority of patients with 
monotherapy had olanzapine (22.6%, n = 7), followed by 
risperidone (19.4%, n = 6) and paliperidone (16.1%, n = 5). 
The most prescribed Long Acting Injectable was Pali-
peridone (n = 8); with just one patient prescribed Risperi-
done. The Daily Defined Dose (DDD) of antipsychotics 
was 1.80 (1.05), with 654.72 (498.26) Chlorpromazine 
Equivalents. For further details, see Table 3.

In 19 (41.3%) of all patients, an augmentating mood sta-
bilizer was prescribed. In half of the patients them (52.6% 
n = 10) the mood stabilizer was prescribed in addition 
to an antipsychotic monotherapy. The most prescribed 
medication for augmentation was valproate (84.2%, 
n = 16); lithium (15.8%, n = 3) was marginally prescribed, 
and other augmentation strategies were not recorded. 
Over half of patients (58.7%, n = 27) were prescribed a 
benzodiazepine. The most frequently prescribed ben-
zodiazepine was lorazepam (50%, n = 14), followed by 
diazepam (28.6%, n = 8); alprazolam and oxazepam were 
prescribed in three (10.7%) patients each. The DDD of 
anxiolytics was 1.15 (2.19); the DDD of mood stabilizers 
was 0.46 (0.70). The total DDD of psychopharmacologic 
drugs was 3.42 (2.52).

Table 2  Demographic and clinical characteristics of the sample. 
(n, %)

Total Sample
n = 61

Included
n = 46

Excluded
n = 15

Age 33.00 (12.84) 33.87 (12.78) 30.58 (13.47)

Sex

Female 14 (23.0) 11 (23.9) 3 (20.0)

Male 47 (77.0) 35 (76.1) 12 (80.0)

Diagnosis

Neuro-Cognitive Disorder 1 (1.6) 0 (0) 1 (6.7)

Alcohol Use Disorder 2 (3.3) 0 (0) 2 (13.3)

Anxiety Disorder 1 (1.6) 0 (0) 1 (6.7)

Bipolar Disorder 9 (14.7) 7 (15.2) 2 (13.3)

Depressive Disorder 4 (6.6) 0 (0) 4 (26.7)

Schizophrenia 42 (68.9) 39 (84.8) 3 (20.0)

Personality Disorder 2 (3.3) 0 (0) 2 (13.3)

Compulsive Admission 37 (60.7) 32 (69.6) 5 (33.3)

HoNOS (Admission) 25.75 (7.29) 26.59 (6.93) 22.00 (8.12)

Fig. 1  Proportion of the target of aggression (SOAS-R Item 3) according to the dopamine D2 Receptor affinity of the antipsychotic agent;
TB: “Tight Binding”; LB: “Loose Binding.”
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Aggressive events
The time elapsed from admission to the aggressive event 
was 21.7 (27.7) days. The majority (69.6%, n = 32) of 
events occurred during the daytime. The SOAS-R total 
score was 17.02 (2.74). For the majority (65.2%, n = 30) of 
patients, the aggressive behavior did not have an obvious 
provocation. The means of aggression were mostly physi-
cal aggression (60.9%, n = 28) or objects used as weapons 
(37.0%, n = 17). The majority of victims of the aggression 
were either staff (50.0%, n = 23) or other patients (30.4%, 
n = 14); most of the victims had injuries (73.9%, n = 34) or 
felt threatened (15.2%, n = 7). In almost all cases (91.3%, 
n = 42), force had to be used to stop aggression.

Comparison of loose binding and tight binding 
antipsychotic
Of the 46 patients included in the analysis, 26 (56.5%) 
had a prescribed “loose binding” antipsychotic drug (i.e., 
Amisulpride, Aripiprazole, Cariprazine, Clozapine, Olan-
zapine or Quetiapine), and 20 (43.5%) had a “tight bind-
ing” antipsychotic drug (i.e., Haloperidol, Lurasidone, 
Paliperidone, Risperidone or Zuclopenthixol). There 
was no difference between the “loose binding” and “tight 
binding” groups regarding age (35.8 ± 12.6 vs. 31.3 ± 12.81, 
p = 0.23); sex (73.1% vs. 80.0% males, p = 0.84). There was 
also no difference in alcohol or substance consumption: 
Cannabis (19.2% vs. 30.0%, p = 0.62); Cocaine (11.5% vs. 
30.0%, p = 0.23); Alcohol (11.0% vs. 11.0%, p = 1); and 
Opioids (11.0% 10.5%, p = 1.0). There were also no differ-
ences regarding compulsive admission (61.5% vs. 80.0%, 
p = 0.31), the number of past admissions (12.27 ± 20.15 
vs. 9.55 ± 10.75, p = 0.59), the HoNOS at admission was 
similar (27.52 ± 7.20 vs. 25.37 ± 6.55, p = 0.31): with-
out any difference at subscale or item level. There were 
also no differences in length of stay (59.08 ± 67.35 vs. 

83.70 ± 71.26 days, p = 0.24); time to the aggression 
(19.65 ± 23.92 vs. 24.40 ± 32.56 days, p = 0.57).

There were also no differences regarding antipsychotic 
monotherapy between the “loose binding” and “tight 
binding” (65.4%, vs. 70.0%, p = 0.81); combination (24.6% 
vs. 30.5%, p = 0.98); augmentation (50.0% vs. 30.0%, 
p = 0.24). The most frequent combination was with an 
antipsychotic from the opposite group (23.1% vs. 25.0%, 
p = 0.91). There were no differences between the groups 
using long-acting injectables (either as monotherapy 
or combination) (p = 0.15). There were no differences 
regarding the agents used for augmentation (p = 0.10) or 
the rate of prescribed anxiolytics (p = 0.27). There were 
no differences regarding DDD of antipsychotic drugs 
(1.87 ± 1.11 vs. 1.71 ± 0.98, p = 0.59); Chlorpromazine 
Equivalents (656.04 ± 432.88 vs. 653.00 ± 584.32, p = 0.98). 
There was no difference for the DDD of anxiolytics 
(1.29 ± 2.78 vs. 0.98 ± 1.06, p = 0.64); or the DDD of mood 
stabilizers (0.49 ± 0.67 vs. 0.42 ± 0.75, p = 0.72). There was 
also no difference in the total DDD of psychopharmaco-
logic drugs (3.66 ± 3.04 vs. 3.11 ± 1.65, p = 0.47). For fur-
ther details, see Table 3.

Relationship between antipsychotic medication and 
aggressive events
Regarding the SOAS-R, we could not find differences in 
total score (16.96 ± 3.14 vs. 17.10 ± 2.17, p = 0.87). There 
were also no differences regarding the provocation for 
the aggressive behavior (p = 0.31); the means of aggres-
sion were also identical (p = 0.39). The majority of vic-
tims of the aggression in the “loose binding” group were 
staff members (73.1%, n = 19), while in the “tight bind-
ing” agents, the most frequent victims of aggression were 
other patients (65.0%, n = 13). This difference reached 
statistical significance (X2 (3, 46) = 19.687; p < 0.001), and 
the results remained stable after Chi-Square omnibus 

Table 3  Prescribed medications according to the D2 receptor affinity of the (main) prescribed antipsychotic: (n, %)
Monotherapy Combination Augmentation

Mood Stabilizer
Augmentation
Anxiolytics

n = 31 n = 15 n = 19 n = 27
Tight Binding
Haloperidol 1 (3.2) With Tight Binding 6 (31.6) 14 (51.9)

Zuclopenthixol 2 (6.5) 3 (20.0)

Risperidone 6 (19.4) With Loose Binding

Paliperidone 5 (16.2) 3 (20.0)

Lurasidone 0 (0.0)

Loose Binding
Quetiapine 4 (12.9) With Tight Binding 13 (68.4) 13 (48.1)

Olanzapine 7 (22.6) 5 (33.3)

Clozapine 1 (3.2) With Loose Binding

Amisulpride 2 (6.5) 4 (26.7)

Aripiprazole 2 (6.5)

Cariprazine 1 (3.2)
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testing for each category (Fig.  1). There were no dif-
ferences regarding the consequences for the victims 
(p = 0.31) or the means used to stop aggression (p = 0.96). 
For further detail, see Table 4.

The Odds Ratio for an aggressive event against other 
patients with a “tight binding” antipsychotic drug was 
22.3 (CI: 4.8–167.0). Inversely the risk for an aggres-
sive event against a staff member for a “loose binding” 
antipsychotic drug was 10.86 (CI: 2.91–49.4). In a con-
firmatory analysis including the combination of “loose 
binding” and “tight binding” antipsychotics as an addi-
tional category, the relationship between the D2 bind-
ing antipsychotic and the target of aggression remained 
stable; however, for the case of the combination of 
both classes of antipsychotics the relation was incon-
clusive (i.e. statistically non-significant). However, in 
this approach the actual dose and more important the 

Chlorpromazine Equivalents of each antipsychotic medi-
cation were not considered.

Through the general linear model analysis, we could 
not find any demographic (age, sex), clinical (alcohol and 
substance use, HoNOS score), pharmacological (DDD of 
antipsychotics, DDD of mood stabilizers, DDD of anx-
iolytics, Chlorpromazine Equivalents of antipsychot-
ics), or service use (compulsory admission, time of day, 
length of stay, time to event); triggers (SOAS-R Item-
1); and characteristics of the aggressive event (remain-
ing SOAS-R Items) variables modifying the relationship 
between the type of antipsychotic drug and the target of 
the aggression.

Discussion
The study was designed to analyze the relationship 
between the type of pre-existing antipsychotic medica-
tion and the characteristics of the aggressive event.

While it is known that there are anti-aggressive effects 
of antipsychotic medication in general and of clozapine 
in particular [13, 15], to the best of our knowledge, this is 
the first study to investigate the relationship between the 
type of antipsychotic medication and aggressive events 
in patients with a psychotic disorder using the Staff 
Observation Aggression Scale-Revised (SOAS-R) [24] as 
standardized event rating. This analysis aimed to assess 
the relationship between antipsychotic drugs, grouped 
by their affinity for the dopamine D2 receptor, and the 
characteristics of aggressive behavior in patients with a 
psychotic thought disorder. We found a strong relation-
ship between the type of antipsychotic prescribed and 
the characteristics of aggression. In patients with a “tight 
binding” antipsychotic, the victim was more frequently 
another patient (65.0%, n = 13), while for “loose binding” 
antipsychotics, the victim was more frequently a staff 
member (73.1%, n = 19); p < 0.001.

The numbers of severe aggressive events during hos-
pitalization are generally low; in the observation period, 
there were a total of 61 events (in 17.901 direct admis-
sions); however, over 80% of the events are accountable 
to patients with a psychotic disorder; within these the 
majority with schizophrenia, and a few with a bipolar 
disorder. Most events were perpetrated through patients 
with a psychotic disorder, in the majority despite antipsy-
chotic medication being initiated.

The severity of recorded events (mean SOAS-R of 
17.02 (2.74)) was higher in our sample of psychotic 
patients than in a general sample from adult psychiatry 
in Germany reporting a mean SOAS-R of 11.79 (1.08) in 
patients with schizophrenia spectrum disorder [29].

Several factors contribute to aggression develop-
ment and escalation, reflecting the difficulty of predict-
ing aggression. Recent studies indicated that the most 
important predictor of physical violence, including while 

Table 4  SOAS-R according to the type of prescribed 
antipsychotic drug. (n, %)

Loose 
Binding

Tight 
Binding

n = 26 n = 20
SOAS-R 1 Provocation of Ag-
gressive Behavior (n, %)

p = 0.30

0 Daily Routine 9 (34.6) 5 (25.0)

1 No obvious Provocation 15 (57.7) 15 (75.0)

2 Disagreement 2 (7.7) 0 (0.0)

SOAS-R 2 Means Used by Ag-
gressor (n, %)

p = 0.39

0 Verbal Aggression/Threat 0 (0.0) 1 (5.0)

2 Parts of the Body 15 (57.7) 13 (65.0)

3 Dangerous Objects 11 (42.3) 6 (30.0)

SOAS-R 3 Target of Aggression 
(n, %)

p < 0.001

0 None 0 (0.0) 0 (0.0)

1 Furniture/Objects 5 (19.2) 2 (10.0)

2 Other Patients 2 (7.7) 13 (65.0)

3 Staff 19 (73.1) 4 (20.0)

4 Police 0 (0.0) 1 (5.0)

SOAS-R 4 Consequences for 
victims (n, %)

p = 0.30

0 None 0 (0.0) 0 (0.0)

3 Object Damaged 4 (15.4) 1 (5.0)

6 Felt Threatened 5 (19.2) 2 (10.0)

9 Injury/Pain 17 (65.4) 17 (85.0)

SOAS-R 5 Measure to Stop 
Aggression (n, %)

p = 0.96

0 None/Down Talk 1 (3.8) 1 (5.0)

2 Medication 1 (3.8) 1 (5.0)

4 Use of Force 24 (92.3) 18 (90.0)

SOAS-R Total (mean (SD)) 16.96 
(3.14)

17.10 
(2.17)

p = 0.87
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in a psychiatric institution, was a history of aggressive 
behavior in combination with male gender [6, 30, 31]. In 
our sample, the majority of aggressive events were per-
petrated by male patients, compulsorily admitted with a 
psychotic disorder; besides these three factors, we could 
not find any relation for aggressive events in our sample. 
Controversially several studies found no gender differ-
ences regarding the exhibition of aggression among acute 
psychiatric patients [32–34].

In our sample, the time elapsed from admission to the 
aggressive event was 21.7 (27.7) days. Therefore, we con-
sider that factors related to the length of stay could have 
triggered the aggressive event, therefore in our analysis 
we controlled for triggers (SOAS-R Item 1); time to event 
and length of stay.

In our sample, for patients with a “loose binding” anti-
psychotic medication, aggression was mainly directed at 
staff members. In contrast, for those with a “tight bind-
ing” antipsychotic medication, the victim of aggression 
was largely another patient. We intended to interpret 
these striking differences in the target of aggression with 
dynamic aspects. However, the triggers and characteris-
tics of the aggressive events were somewhat similar; we 
were also unable to find interaction effects related to the 
targets of aggression. Studies investigating the relation-
ship between the antipsychotic affinity for dopamine D2 
receptors and patients’ subjective well-being also had no 
conclusive findings [27]. Patient’s insight into need for 
medication has shown to be a protective factor for violent 
behavior in patients with schizophrenia [35]. The impact 
of adverse events and particularly akathisia on well-
being is largely unexplored. Considering that akathisia 
is related to disruptive behavior and that patients spend 
most of the time with other patients (rather than with the 
staff), the opportunities that another patient becomes the 
target of aggression are strikingly higher. However, if this 
was the sole explanation of the results, we could expect 
more patients with “tight binding” antipsychotics as per-
petrators, which is not the case.

In our sample, the most prescribed drugs were olan-
zapine and risperidone/paliperidone, overlapping with 
the current prescription praxis. The most commonly 
used second-generation antipsychotics were risperidone, 
olanzapine, clozapine, aripiprazole, and quetiapine [36, 
37]. In contrast to previous findings were Long-Acting 
Injectables were prescribed as “loose binding” in 14.6% 
[38], Long-Acting Injectables were exclusively prescribed 
as “tight binding” antipsychotics here. We must consider 
that there might be different treatment preferences by 
physicians and nurses.

We limited our sample to patients with a psychotic 
disorder because the indication for antipsychotic medi-
cation is clearly stated for these patients (independent 
of disruptive, violent, or aggressive behavior). Since our 

analysis focused on the relationship of antipsychotics 
with aggressive events, these patients were required to 
take the prescribed antipsychotic medication. To further 
delimit the effects of antipsychotics, we included other 
prescribed psychoactive medications, such as mood sta-
bilizers and anxiolytics, in the analysis. This approach led 
us to reduce the bias potentially derived from medication 
other than antipsychotics.

Limitations
This study is subject to several limitations. First, the 
modest size of our sample limits the generalizability of 
our results. Still, the sample only contains severe aggres-
sion events, which are by definition rare. Only legally 
liable events that have been registered in our clinical 
incident system could be analyzed. Second, due to the 
small sample size and low numbers of prescribed antipsy-
chotics, we could not analyze single antipsychotic drugs 
or attribute a causality to the correlation found. The use 
of non-parametric testing was intended to overcome 
the limitations derived from the low sample size and 
increase the validity of the results. We used the general 
linear model to analyze the influence and interaction of 
the different factors. In the study period of four years, 
we registered 61 incidents for 17,901 (0.34%) of all con-
secutive admissions; and 51 events in 4,394 (1.16%) per-
petrated by patients with a psychotic disorder. Although 
desirable, the inclusion of a larger collection period was 
not possible since, for the time before January 2018, the 
collection of aggressive events was not systematically 
conducted. For a refined analysis, we also miss informa-
tion that might play a role in aggressive behavior, like 
the kind and rate of adverse events or cognitive deficits. 
Third, following prior research [3] we included both psy-
chotic patients with schizophrenia spectrum disorder 
and bipolar disorder with psychotic symptoms thus the 
results have to be interpreted as transdiagnostic correlate 
of psychotic symptoms and we cannot relate to individ-
ual diagnoses due to the small sample size of diagnostic 
subgroups. Fourth, even though history of violence is an 
important predictor of future aggressive behavior[3], we 
do not know the number and characteristics of severe 
aggressive events occurring before hospitalization (i.e., 
leading to hospitalization) as this information could not 
be collected due to lack of standardized reporting of prior 
aggressive behavior. We also do not know the frequency 
of less severe aggressive events (e.g., verbal assault) and 
the history of mechanical restraint/seclusion.

Conclusions
In conclusion, our analysis uncovered a robust correla-
tion between the antipsychotic medication prescribed 
and the focus of aggression in patients with a psy-
chotic disorder. This result, especially its markedness, is 
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astonishing and has potential clinical implications. Since 
our study is explorative, our results show a correlation, 
and we cannot derive causality from them. Therefore, 
we can merely speculate on the reasons for our findings. 
Nevertheless, the findings underscore the significance 
of vigilant clinical monitoring, particularly in regard to 
infrequent events. While our study did not provide def-
inite answers, it paves the way for further inquiries and 
more refined questions.

The study raises up the question if individual antipsy-
chotic agents should be preferred with a view to cases 
where reducing aggressive behavior seems to be a pri-
mary aim of therapy. Therefore, a prospective random-
ized study comparing the use of different substances with 
regard to the occurrence of aggressive events is needed.

Abbreviations
CPE	� Chlorpromazine Equivalents
DDD	� Daily Defined Dosee
HoNOS	� Health of the Nation Outcome Scale
ICD-10	� International Statistical Classification of Diseases and Related 

Health Problems, 10th revision
LB	� Loose binding
SD	� Standard Deviation
SOAS-R	� Staff Observation Aggression Scale - revised version
TB	� Tight binding

Acknowledgements
Not applicable.

Author Contribution
GT: study conception, data acquisition and analysis; draft and revision of 
the manuscript; STE: data analysis, interpretation of data, draft and revision 
of the manuscript; TRS: data analysis, interpretation of data, revision of 
the manuscript; LS: data acquisition, interpretation of data, revision of 
the manuscript; FF: interpretation of data, revision of the manuscript; 
SV: interpretation of data, draft and revision of the manuscript; ES: study 
conception, interpretation of data; revision of the manuscript; AB: study 
conception and ethics approval, data acquisition and analysis; interpretation 
of data, draft and revision of the manuscript. All authors read and approved 
the final manuscript.

Funding
Not applicable.

Data Availability
The datasets analyzed during the current study are available from the 
corresponding author on reasonable request due to ethical limitations.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki, 
and approved by the Ethics Committee of the Canton of Zurich (BASEC-Nr. 
2021 − 01246). Patient consent was waived due to approval by the Ethics 
Committee of the Canton of Zurich.

Consent for publication
Not applicable.

Competing interests
ES received in the last three years honoraria and grants for advice and 
educational lectures from Lundbeck Switzerland, Schwabe Switzerland and 
Germany, Janssen Switzerland, Otsuka Pharmaceutical Switzerland, Mepha 
Pharma Switzerland, Recordati Switzerland and Sunovion Pharma United 

Kingdom and Angelini. AB received speaking fees from Recordati. The other 
authors declare that they have no competing interests in this section.

Author details
1Department of Psychiatry, Psychotherapy and Psychosomatics, 
Psychiatric Hospital, University of Zurich, Zurich, Switzerland
2Legal and Compliance, Psychiatric Hospital, University of Zurich, Zurich, 
Switzerland
3Department of Nursing, Therapies and Social Work, Psychiatric Hospital, 
University of Zurich, Zurich, Switzerland

Received: 29 January 2023 / Accepted: 17 March 2023

References
1.	 Krug EG, Mercy JA, Dahlberg LL, Zwi AB. The world report on violence and 

health. The lancet. 2002;360(9339):1083–8.
2.	 Jansen G, Dassen T, Moorer P. The perception of aggression. Scand J Caring 

Sci. 1997;11(1):51–5.
3.	 Witt K, van Dorn R, Fazel S. Risk factors for violence in psychosis: sys-

tematic review and meta-regression analysis of 110 studies. PLoS ONE. 
2013;8(2):e55942.

4.	 Li W, Yang Y, Hong L, An FR, Ungvari GS, Ng CH, Xiang YT. Prevalence of 
aggression in patients with schizophrenia: a systematic review and meta-
analysis of observational studies. Asian J Psychiatr. 2020;47:101846.

5.	 Whiting D, Gulati G, Geddes JR, Fazel S. Association of Schizophrenia 
Spectrum Disorders and violence perpetration in adults and adolescents 
from 15 countries: a systematic review and Meta-analysis. JAMA Psychiatry. 
2022;79(2):120–32.

6.	 Iozzino L, Ferrari C, Large M, Nielssen O, de Girolamo G. Prevalence and risk 
factors of violence by Psychiatric Acute Inpatients: a systematic review and 
Meta-analysis. PLoS ONE. 2015;10(6):e0128536.

7.	 d’Ettorre G, Pellicani V. Workplace violence toward Mental Healthcare Workers 
Employed in Psychiatric wards. Saf Health Work. 2017;8(4):337–42.

8.	 Weltens I, Bak M, Verhagen S, Vandenberk E, Domen P, van Amelsvoort T, 
Drukker M. Aggression on the psychiatric ward: prevalence and risk factors. A 
systematic review of the literature. PLoS ONE. 2021;16(10):e0258346.

9.	 Abderhalden C, Needham I, Miserez B, Almvik R, Dassen T, Haug HJ, Fischer 
JE. Predicting inpatient violence in acute psychiatric wards using the Brøset-
Violence-Checklist: a multicentre prospective cohort study. J Psychiatr Ment 
Health Nurs. 2004;11(4):422–7.

10.	 Abderhalden C, Needham I, Dassen T, Halfens R, Fischer JE, Haug HJ. 
Frequency and severity of aggressive incidents in acute psychiatric wards in 
Switzerland. Clin Pract Epidemiol Ment Health. 2007;3:30.

11.	 Hotham JE, Simpson PJ, Brooman-White RS, Basu A, Ross CC, Humphreys SA, 
Larkin F, Gupta N, Das M. Augmentation of clozapine with amisulpride: an 
effective therapeutic strategy for violent treatment-resistant schizophrenia 
patients in a UK high-security hospital. CNS Spectr. 2014;19(5):403–10.

12.	 Müller-Oerlinghausen B, Lewitzka U. Lithium reduces pathological aggression 
and suicidality: a mini-review. Neuropsychobiology. 2010;62(1):43–9.

13.	 Bak M, Weltens I, Bervoets C, De Fruyt J, Samochowiec J, Fiorillo A, Sampogna 
G, Bienkowski P, Preuss WU, Misiak B, et al. The pharmacological management 
of agitated and aggressive behaviour: a systematic review and meta-analysis. 
Eur Psychiatry. 2019;57:78–100.

14.	 Cavaliere VS, Glassman M, DiPaula BA, Mackowick M, Wehring HJ, Liu F, Chen 
S, Park J, Love RC, Richardson CM, et al. Anti-aggressive effects of clozapine in 
involuntarily committed black patients with severe mental illness. Schizophr 
Res. 2022;243:163–9.

15.	 Frogley C, Taylor D, Dickens G, Picchioni M. A systematic review of the 
evidence of clozapine’s anti-aggressive effects. Int J Neuropsychopharmacol. 
2012;15(9):1351–71.

16.	 Seeman P. Atypical antipsychotics: mechanism of action. Can J Psychiatry. 
2002;47(1):27–38.

17.	 Flannery RB Jr, Wyshak G, Flannery GJ. Characteristics of international staff vic-
tims of psychiatric patient assaults: review of published findings, 2000–2012. 
Psychiatr Q. 2014;85(4):397–404.

18.	 Wing J, Curtis R, Beevor A. Health of the Nation’: measuring mental health 
outcomes. Psychiatr Bull. 1994;18(11):690–1.



Page 10 of 10Tseligkaridou et al. BMC Psychiatry          (2023) 23:205 

19.	 Wing J, Curtis R, Beevor A. Health of the Nation Outcome Scales (HoNOS). 
Glossary for HoNOS score sheet. Br J psychiatry: J mental Sci. 1999;174:432–4.

20.	 Wing J, Beevor A, Curtis R, Park S, Hadden S, Burns A. Health of the Nation 
Outcome Scales (HoNOS). Research and development. Br J psychiatry: J 
mental Sci. 1998;172:11–8.

21.	 James M, Painter J, Buckingham B, Stewart MW. A review and update of the 
Health of the Nation Outcome Scales (HoNOS). BJPsych Bull. 2018;42(2):63–8.

22.	 Palmstierna T, Wistedt B. Staff observation aggression scale, SOAS: presenta-
tion and evaluation. Acta Psychiatr Scand. 1987;76(6):657–63.

23.	 Nijman H, Evers C, Merckelbach H, Palmstierna T. Assessing aggression 
severity with the revised staff observation aggression scale. J Nerv Ment Dis. 
2002;190(3):198–200.

24.	 Nijman H, Muris P, Merckelbach H, Palmstierna T, Wistedt B, Vos A, van Rixtel 
A. WWF. A: The Staff Observation Aggression Scale - Revised (SOAS-R).Aggr 
Behav1999(25):197–209.

25.	 Nijman HL, Palmstierna T, Almvik R, Stolker JJ. Fifteen years of research with 
the Staff Observation Aggression Scale: a review. Acta Psychiatr Scand. 
2005;111(1):12–21.

26.	 Seeman P, Tallerico T. Antipsychotic drugs which elicit little or no parkinson-
ism bind more loosely than dopamine to brain D2 receptors, yet occupy high 
levels of these receptors. Mol Psychiatry. 1998;3(2):123–34.

27.	 de Wit IE, van Dijk FA, Meijer CJ, van Tricht MJ, de Haan L. for G: Dopamine 
D2-receptor affinity of antipsychotics in relation to subjective well-being 
in patients with a psychotic disorder. Int Clin Psychopharmacol 2017, 
32(5):249–255.

28.	 Seeman P. Targeting the dopamine D2 receptor in schizophrenia. Expert Opin 
Ther Targets. 2006;10(4):515–31.

29.	 Eisele F, Flammer E, Steinert T. Incidents of aggression in german psychiatric 
hospitals: is there an increase? PLoS ONE. 2021;16(1):e0245090.

30.	 Amore M, Menchetti M, Tonti C, Scarlatti F, Lundgren E, Esposito W, Berardi 
D. Predictors of violent behavior among acute psychiatric patients: clinical 
study. J Neuropsychiatry Clin Neurosci. 2008;62(3):247–55.

31.	 Sheridan M, Henrion R, Robinson L, Baxter V. Precipitants of violence in a 
psychiatric inpatient setting. Psychiatric Serv. 1990;41(7):776–80.

32.	 Barlow K, Grenyer B, Ilkiw-Lavalle O. Prevalence and precipitants of aggression 
in psychiatric inpatient units. Aust N Z J Psychiatry. 2000;34(6):967–74.

33.	 Chou KR, Lu RB, Mao WC. Factors relevant to patient assaultive behavior and 
assault in acute inpatient psychiatric units in Taiwan. Arch Psychiatr Nurs. 
2002;16(4):187–95.

34.	 Mellesdal L. Aggression on a psychiatric acute ward: a three-year prospective 
study. Psychol Rep. 2003;92(3 Pt 2):1229–48.

35.	 Huang ZH, Wang F, Chen Z-L, Xiao Y-N, Wang Q-W, Wang S-B, He X-Y, Miglio-
rini C, Harvey C, Hou C-L. Risk factors for violent behaviors in patients with 
schizophrenia: 2-year follow-up study in primary mental health care in China. 
Front Psychiatry. 2023;13:947987.

36.	 Julaeha J, Athiyah U, Hermansyah A. The prescription patterns of second-
generation antipsychotics in schizophrenia outpatient setting.J Basic Clin 
Physiol Pharmacol2019, 30(6).

37.	 Scott Med J 2007, 52(1):17–19.
38.	 Reymann S, Schoretsanitis G, Egger ST, Mohonko A, Kirschner M, Vetter S, 

Homan P, Seifritz E, Burrer A. Use of Long-Acting Injectable Antipsychotics in 
Inpatients with Schizophrenia Spectrum Disorder in an Academic Psychiatric 
Hospital in Switzerland.J Pers Med2022, 12(3).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Relationship between antipsychotic medication and aggressive events in patients with a psychotic disorder hospitalized for treatment
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and sample
	﻿Demographics, diagnoses, and measurement instruments
	﻿Medication
	﻿Statistical analysis

	﻿Results
	﻿Sample characteristics
	﻿Aggressive events
	﻿Comparison of loose binding and tight binding antipsychotic
	﻿Relationship between antipsychotic medication and aggressive events

	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


