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Chapter 1

Background

Anybody can become angry, that is easy; but to be angry with the right person, 
and to the right degree, and at the right time, for the right purpose, and in the 
right way, that is not within everybody’s power and is not easy.

 – Aristotle (384 BC – 322 BC)

Emotions are a universal part of the human condition. Like sadness and fear, anger 
is one of the negative emotions and is experienced regularly across cultures. When 
someone becomes angry, it is easy to recognize the emotion: frowning eyebrows, 
protruding nostrils, pursed lips. In appropriate (and usually mild) forms, anger has 
teleologic (evolutionary) advantages, as it ensures that we can set our boundaries and 
protect ourselves or loved ones in threatening situations. More accurately stated, in 
our evolutionary ancestry, this defence mechanism may have generated reproductive 
advantages for our genes, resulting in more replications of the multiple genes that 
determine the many facets of anger. However, anger becomes problematic if it occurs 
regularly or is very intense, especially in our current ‘civilized’ societies, where it is 
related to numerous negative (health) outcomes and poorer quality of life (1-4). Although 
not always, anger can also trigger aggression and violent behaviour (5), including 
self-directed violence (6). Despite these substantial effects of anger on individuals, 
relatives, and society, anger has long been overlooked in both research and clinical 
practice.

Anger

Since ancient times philosophers like Aristotle, Marcus Aurelius, and Nietzsche have 
pondered the definition of anger. One of the first modern definitions of anger was 
given by Spielberger,(7) and was described as follows:

‘Anger is an emotional state that comprises feelings that vary in intensity from 
mild annoyance and aggravation to fury and rage, and that is accompanied by 
arousal of the autonomic nervous system’.

Although important aspects of anger are covered, the definition also has some lim-
itations. First, it is limited to subjective feelings, and does not include cognitive or 
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behavioural components. Second, the definition states that annoyance and rage are 
synonyms of anger, rather than other related concepts. Third, it is a mere descriptive 
definition that does not encompass the purpose or goals of the emotional state. 
Consequently, Kennedy (8) described anger as:

‘An affective state experienced as the motivation to act in ways that warn, intim-
idate, or attack those who are perceived as challenging or threatening. Anger is 
coupled to and is inseparable from a sensitivity to the perception of challenges 
or a heightened awareness of threats (irritability). This affective motivation and 
sensitivity can be experienced even if no external action occurs’.

An important aspect of Kennedy’s definition is that it includes the motivational aspect 
of anger. More recently, these and other existing definitions have been integrated in 
the following broader definition:

‘Anger is a subjectively experienced emotional state with high sympathetic 
autonomic arousal. It is initially elicited by a perception of a threat (to one’s 
physical well-being, property, present or future resources, self-image, social 
status or projected image to one’s group, maintenance of social rules that reg-
ulate daily life, or comfort), although it may persist even after the threat has 
passed. Anger is associated with attributional, informational, and evaluative 
cognitions that emphasize the misdeeds of others and motivate a response of 
antagonism to thwart, drive off, retaliate against, or attack the source of the 
perceived threat. Anger is communicated through facial or postural gestures 
or vocal inflections, aversive verbalizations, and aggressive behaviour. One’s 
choice of strategies to communicate anger varies with social roles, learning 
history, and environmental contingencies’ (9).

Yet, these given definitions are all characterized by their focus on anger as a state. 
However, Spielberger (7) stresses the importance of the distinction between states 
and traits of emotions. State anger is defined as an emotional–physiological condition 
that occurs in response to an immediate stressor or threat. If severe, such a state 
can develop into an anger attack: sudden spells of anger accompanied by symptoms 
of autonomic activation such as tachycardia, sweating, hot flashes, or tightness of 
the chest (10). Trait anger, on the other hand, refers to individual differences in anger 
proneness as a personality trait. Trait anger is related to state anger as it is assumed 

1
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that high trait anger individuals experience more frequent state anger (7, 11). Another 
important distinction that is often made, is between the experience and the expression 
of anger. Making a distinction between individuals who are often feeling angry but 
never express these feelings, and individuals who are expressing anger every time 
they are feeling angry is of clinical importance. The same is true for individuals with 
an angry disposition as a constant factor embedded in personality, and individuals 
who respond angrily to an immediate situation. In conclusion, the definition of anger 
and related concepts remains subject to semantic discussion; definitions differ. To 
identify individuals most prone to anger, it is important to be aware of what is and 
what is not considered anger.

Aggression

Aggression is a behaviour that ranges from mild acts, such as swearing, to more severe 
acts, such as physical assaults (12, 13). Although aggression shows a robust relationship 
with anger, they serve as distinct outcomes of interest, as anger does not always lead 
to aggression, nor is aggression necessarily motivated by anger (14). Due to the variety 
of forms and contexts, it is not always clear to define what is, and what is not aggres-
sion. Aggression has been defined as:

‘Any behaviour directed toward another individual that is carried out with the 
proximate (immediate) intent to cause harm. In addition, the perpetrator must 
believe that the behaviour will harm the target, and that the target is motivated 
to avoid the behaviour’ (15).

This operational definition comprises four characteristics of aggression that need 
nuancing. First, aggression relates to behaviour, and does not include an emotion or 
cognition. Second, aggression is intentional, though sometimes unconscious. Third, 
aggressive behaviour comprises another individual, meaning that aggression towards 
objects does not fall under the definition unless it is intended to harm another individ-
ual. And last, the target is motivated to avoid the behaviour. The latter characteristic 
excludes suicide-related behaviour from the realm of aggression, which could be 
relevant in the context of monitoring aggression amongst psychiatric patients. The 
necessity of intention to commit aggressive behaviour is still subject to debate (16). 
Unintentional aggression is especially common among psychiatric patients, as aggres-
sive acts could be a consequence of a psychotic state. Therefore, several measures of 
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aggression, such as the Staff Observation Aggression Scale – Revised (SOAS-R) monitor 
a broader range of aggressive behaviours, including self-mutilation and aggressive 
acts in the context of a psychosis. The underlying definition for the SOAS-R described 
aggression as ‘any verbal, non-verbal or physical behaviour that was threatening or 
physical behaviour that actually did harm (to self, others or property)’ (17).

Anger and aggression among psychiatric patients

Currently, there is only one disorder described in the fifth edition of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5) with a primary focus on anger 
and aggression among adults, which is the Intermittent Explosive Disorder (IED) (18). 
However, anger and related concepts such as irritability are mentioned as a diagnostic 
criterion for some other disorders, including Post-Traumatic Stress Disorder (PTSD) 
and Borderline Personality Disorder (BPD). Nevertheless, even without anger or ag-
gression being mentioned as a diagnostic criterion, it is suggested that pathological 
anger is common across different psychiatric disorders (19). Research has shown that 
half of psychiatric outpatients reported moderate to severe anger (20). Furthermore, 
aggression is highly prevalent among psychiatric inpatients, as aggressive behaviour 
regularly was the triggering event that led to a referral to inpatient care. Thus, anger 
and aggression play a prominent role beyond anger-related disorders as mentioned by 
the DSM-5, and could have a substantial influence on the development and treatment 
of psychiatric disorders (19). However, despite its presumed meaningfulness, anger is 
often described as “forgotten emotion”, as it is much less studied in the literature com-
pared to emotions such as sadness (depression), fear (anxiety), and even happiness 
(mania). The term “psychiatry” in combination with “depression” (141,661 results), 
“anxiety” (68,366 results), or “mania” (7,179 results) revealed much more results com-
pared to “psychiatry AND anger” (4,251 results) on PubMed. These findings might 
reflect the forbidden aspect of anger, as there is a strong social disapproval of being 
angry. The expression of anger might lead to harmful events, including events which 
are prohibited by law, leading to a tendency to suppress the feeling of being angry 
in a social context. Given the dearth of knowledge with respect to anger in research 
literature, which has led to a scarcity of anger instruments, and psychological and 
pharmacological treatment options, there is a serious need to identify individuals 
most prone to anger and to establish the mechanisms by which anger presents itself, 
to better initiate effective treatment.

1
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Affective disorders
Strong relationships were found between anger on the one hand, and a range of mood 
and anxiety disorders on the other hand - even after adjusting for demographics and 
comorbidity (21-23). Originally, psychoanalysts like Abraham (24) and Freud (1917) pre-
sumed depression to be a result of anger turned inward. In their view, excess anger 
towards the self may cause feelings of guilt, worthlessness and self-criticism (25). More 
recently, another theory assumed that failure to handle anger potentially leads to 
helplessness, with a depressive disorder as a potential consequence (9). As both hy-
potheses assume a prominent role of anger in the onset and course of depression, it 
is of importance to identify individuals most prone to high levels of anger. Previous 
studies have shown high levels of irritability among almost half of patients with major 
depressive disorder (MDD) (26, 27). Also, elevated levels of hostility, anger, and difficulties 
with anger expression are often reported in depressed patients (28-31). The prevalence of 
anger attacks ranged from 26% to 49% in individuals with MDD (32-38), and from 28% to 
53% in patients with dysthymia (2, 38). Furthermore, two longitudinal studies reported a 
three times increased risk of violent offending in individuals with depression compared 
to the general population (39).

Likewise, anger is common across anxiety disorders, with anger attacks being 
reported by one-third of the patients (40). However, different patterns of anger expe-
rience and anger expression have been suggested for each of the different anxiety 
disorders (22). Generalized Anxiety Disorder (GAD) is the only anxiety disorder for which 
an anger related concept, namely irritability, is mentioned as a diagnostic criterion in 
the DSM-5 (41). Indeed, multiple dimensions of anger, including aggressive behaviour, 
were shown to be related to GAD (20, 22, 42, 43). Similarly, patients suffering from panic 
disorder (PD) reported significantly elevated levels of anger compared to controls (22, 44). 
Also, patients with obsessive compulsive disorder (OCD) have shown difficulties with 
the expression of anger, among which anger attacks and anger toward the self (45, 46). 
In contrast, although the experience of anger was also elevated among patients with 
social phobia (SP), these patients were more likely to suppress their anger, resulting 
in a low prevalence of verbal aggression and anger attacks (22, 40, 43, 44). Thus, anger and 
aggression among patients with anxiety disorders seems disorder dependent, which 
makes it important to study the strength of the relationship with anger separately 
according to the specific diagnosis.

Bipolar Disorder (BD), which is characterized by both manic and depressive epi-
sodes, was found to be most robustly correlated with symptoms of anger compared 
to depressive- and anxiety disorders (43). Evidence suggests that the relationship 
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between anger and BD was largely independent from the mood (i.e., manic or de-
pressive) episodes, and anger was also found to be common during prodromal phases 
(47). Furthermore, anger attacks were reported twice as often (62%) among depressed 
bipolar patients compared to unipolar depressed counterparts (26%) (33). Prevalence 
rates of anger attacks did not differ between bipolar I versus bipolar II subtypes (48), 
which was in line with a longitudinal study that reported higher scores on self-reported 
anger and aggression among individuals with either bipolar I or bipolar II disorder com-
pared to nonbipolar psychiatric controls and healthy controls across 4-year follow-up 
(49). Aggression among patients with BD comprises mainly impulsive aggression and 
occurs during the manic phase (50, 51).

Personality disorders
Personality disorders are characterized as enduring, cognitive, behavioural, or emo-
tional disturbances in more than one domain of function. The development of per-
sonality disorders is a complex interaction between genes and environmental factors, 
including childhood trauma (52). Core dimensions in – especially cluster B – personality 
include affective instability and impulsive aggression amongst others. Personality 
disorders were found to be associated with elevated levels of subjective anger and 
a threefold increase in the odds of aggressive behaviour compared with the general 
population, with cluster B personality disorders (i.e., antisocial, borderline, histri-
onic, and narcissistic personality disorder) making a unique contribution to these 
outcomes (20, 23, 53). This is particularly the case for Borderline Personality Disorder 
(BPD), being one of the few disorders for which intense anger or difficulty controlling 
anger, and emotional instability including irritability is listed as a diagnostic DSM-5 
criterion (41). In addition, being easily provoked or aggressive is a diagnostic criterion 
for Antisocial Personality Disorder (ASPD) (41). Therefore, existing literature regarding 
anger and aggression among personality disorders most often refers to BPD and ASPD. 
These studies found higher scores on trait anger, state anger, and lifetime aggression, 
including against themselves, among patients with BPD compared to controls (54-56). 
Among inpatients diagnosed with BPD anger was reported by almost 90% (57), and 73% 
engaged in violence over the course of one year (58). These high percentages could be 
explained by comorbid ASPD amongst others (58, 59). Consistently, individuals diagnosed 
with ASPD had an almost thirteenfold increase in violent outcomes compared to the 
general population (53). Despite the high prevalence of anger and aggression, evidence 
for the efficacy of psychotherapy (60, 61) and psychopharmacology (62, 63) among person-
ality disorders is limited.

1
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Schizophrenia spectrum disorders
Schizophrenia and related psychoses have also been associated with aggression, 
although the mechanisms through which people with a psychotic illness progress 
to actual acts of violence has been understudied (64, 65). It is suggested that the direct 
relationship between the experience of anger and aggressive behaviour which is often 
seen in the general population is different in the context of psychotic illness. Among 
the latter, the experience and expression of anger and aggression could be a product 
of paranoid delusions and perceptual distortions (65, 66). This was in line with studies 
that found heightened levels of trait anger to be associated with delusional pathol-
ogy, paranoia, and impulsivity among individuals with schizophrenia (67, 68). Among 
inpatients with psychotic illness, angry feelings were particularly problematic, as they 
were related to self-harming behaviours and attentional demands towards the staff 
(69). Furthermore, aggressive behaviours were found among approximately one third of 
the people with schizophrenia worldwide (70), with the risk of aggression being 51.5% 
among inpatients versus 15.2% among schizophrenic outpatients (71). These aggres-
sive behaviours are related to numerous negative outcomes for patients themselves, 
including coercion and involuntary hospitalization (72). In addition, involuntary patients 
have been found to be more aggressive during hospitalization, which may lead to 
distress and may be traumatic for other patients and staff (13, 73). Aggression reduction 
already has a high priority in psychiatric inpatient care (e.g., de-escalating programs, 
adequate pharmacotherapy), but more effective and innovative methods to prevent 
aggression are needed (74).

Substance use disorders
Individuals with psychiatric disorders often have cooccurring substance use disorders 
(SUDs) and vice versa (75). SUDs have been shows to be associated with elevated anger 
(43), including state and trait anger and difficulties controlling anger (76-78), leading to 
aggressive behaviour. Aggressive behaviour was observed either as a direct result of 
the substance consumed, or during substance withdrawal. Aggression might be a 
result of disinhibitory effects of alcohol intoxication (79), while on the contrary, cannabis 
intoxication might reduce aggression in the first place, but increases during withdraw-
al (80, 81). A meta-analysis showed that the risk of aggressive behaviour among patients 
with schizophrenia spectrum disorders with substance abuse is similar to that for 
patients with substance abuse without psychosis (64). In sum, it could be hypothesized 
that elevated anger and aggression among psychiatric patients could be explained by 
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(comorbid) SUDs rather than the mental illness itself, which might be of interest for 
aggression reduction strategies.

Neurobiological correlates of anger and aggression

From the reviewed literature, anger and aggression seem prevalent among diverse 
psychiatric patients. Yet, it does not apply to all psychiatric patients. Therefore, to 
develop effective interventions for those who are at risk, it is also important to better 
understand the underlying neurobiological processes, besides the social, psycho-
logical, and psychiatric causes, underlying both anger and aggression. One of these 
suggested approaches that could be of transdiagnostic relevance comprises the iden-
tification of biological markers. However, one must notice that mental disorders might 
not be explained by monocausal frameworks, but rather by a network approach point 
of view, where symptoms may cohere as syndromes because of mutually reinforcing 
symptoms (82).

Serotonin
One of the best-studied neurotransmitters related to aggression is 5-hydroxytrypt-
amine (5-HT), commonly known as serotonin. Extensive research showed that sero-
tonin seems to be inversely related to aggression (83). Selective serotonin reuptake 
inhibitors (SSRI) including fluoxetine have shown anti-aggressive effects in randomised 
trials among psychiatric patients (84-86). There are also indications that the depriva-
tion of the amino acid tryptophan, the dietary precursor of serotonin, can induce 
aggressiveness, although effects are small (83). In addition, the serotonergic system 
seems to be involved in brain regions including the amygdala and prefrontal regions, 
specifically when processing angry faces (87-89). In sum, evidence leads to the hypothesis 
that serotonin does not act as a unitary system but rather is involved in complex 
parallel circuits.

Hypothalamic–pituitary–adrenal (HPA)-axis
The contributing role of the hypothalamic-pituitary-adrenal (HPA)-axis is another 
focus of research in unravelling aggressive behaviour. The HPA-axis is central in 
stress-regulating mechanisms and is often assessed using measures of its most im-
portant end-product cortisol. Cortisol only has an effect after binding to one of two 
related transcription factors: the glucocorticoid receptor (GR) and mineralocorticoid 
receptor (MR). Whereas MR is important in maintaining basal conditions, GR plays an 

1
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important role in the stress response via a negative feedback loop regulating HPA-axis 
activity. Severe stress in early life could induce long-lasting alterations of the HPA 
axis (90). For example, a decrease of GR activation was seen after lower maternal care, 
leading to hypoactivity of the HPA-axis due to an impaired feedback loop (91). It has 
been hypothesized that a heightened HPA axis response to stress might be linked 
to reactive aggression (92). As a result of the latter, individuals with decreased basal 
levels of cortisol may be more sensitive to provocation and react more aggressively 
compared to others (93).

Immune system
In the past few decades, an important link has been found between the immune 
system, cytokines, and aggression (16, 94). The immune system is composed of innate 
and adaptive immune responses, with the intracellular parasite Toxoplasma gondii 
(T. gondii) provoking one of the most potent pro-inflammatory responses (95). 
Inflammatory cytokine levels might contribute to sickness behaviour and other psy-
chological effects, including irritability and aggression (94, 96, 97). Elevated inflammatory 
cytokine levels including interleukin-6 (IL-6), tumor necrosis factor-α (TNF-α), and 
C-reactive protein (CRP) have been found to be linked to high aggression traits among 
healthy individuals (98). Studies among psychiatric patients confirmed these findings. A 
chronic inflammatory state was linked to aggressive BD patients both towards them-
selves as well as towards others (99). In addition, a positive relationship was found 
between cerebrospinal fluid soluble interleukin-1 Receptor II (sIL-1RII) and aggression 
in individuals with a personality disorder (100). Increased levels of pro-inflammatory 
markers including IL-6, TNF-α, IL-1β, and IL-RA have also been found among schizo-
phrenic patients (101). However, meta-analyses found inconsistent results which could 
be explained by differences in antipsychotic treatment amongst others (101).

Nutritional psychiatry

An important role in biological processes including the synthesis of neurotransmitters 
and inflammation, is the supply of essential nutrients, such as lipids, amino acids, 
vitamins, and minerals, with the gut-brain axis as a potential mediating pathway (102-106). 
Deficiencies of these essential nutrients are consequently thought to deteriorate the 
brain’s structure and functioning. For example, vitamin B6, vitamin B12 and folate are 
crucial in the formation of neurotransmitters such as epinephrine, norepinephrine, 
γ-amino butyric acid, and serotonin (102). In particular, a deficiency in serotonin seems 
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to play a key role in depressed mood, considering that selective serotonin reuptake 
inhibitors (SSRIs) are generally accepted in the recovery from mental illness (107), and 
the deprivation of the amino acid tryptophan, the dietary precursor of serotonin, can 
induce a lowered mood (108). As a consequence, diet is suggested to be a modifiable 
factor affecting mood and behaviour (105, 109-111), giving rise to the field that is often 
called ‘nutritional psychiatry’ (112).

Nutritional supplementation and mental illness
Mounting evidence suggests that micronutrient supplementation may have a bene-
ficial effect among people with mental illnesses. Strongest evidence was found for 
polyunsaturated fatty acids (PUFA), with several meta-analyses that reported the 
efficacy of PUFA on depressive symptoms in major depressive disorder (MDD) (113). 
However, the quality of these studies was being questioned, and small-to-modest 
positive effects of n-3PUFAs were not clinically beneficial on depressive symptomology 
(114). Mixed results were also found among people with schizophrenia. Meta-analyses 
reported a lack of significant benefits (115, 116), although a recent review found n-3PUFAs 
to be effective in reducing psychotic symptom severity in the prodromal phase of 
schizophrenia on (117). The relationship between other vitamins (such as vitamin E, 
C or D) and mental illness have scarcely been studied (118), especially among long-
stay psychiatric inpatients (111). Such inpatients are likely to have a poorer nutritional 
status than the general population, due to the consumption of more energy-dense and 
nutrient-poor diets, insufficient outdoor activities (lowering vitamin D status), as well 
as potential detrimental effect of psychotropics (e.g., antipsychotics) on appetite, gas-
trointestinal function, the microbiome, and (energy and micronutrient) metabolism 
(119-121). Studies have found that participants with the lowest nutrient concentrations 
seemed to have benefited the most from nutritional supplementation (117, 122). It can 
therefore be hypothesized that psychiatric inpatients are liable to deficiencies and 
may benefit from supplementation with essential nutrients.

Nutritional supplementation and aggressive behaviour
Previous literature has explored the effectiveness of nutritional supplementation in 
the reduction of aggressive behaviour. These studies focused on young male prisoners 
(122-125) and children with behavioural problems (126-128), some of whom were diagnosed 
with autism spectrum disorder (ASD) (129), attention deficit hyperactivity disorder 
(ADHD) (130), conduct disorder (CD), and oppositional defiant disorder (ODD) (131). These 
randomized controlled trials showed reductions in aggression, with 26% to 47% less 

1

Nienke_de_Bles_V6.indd   19Nienke_de_Bles_V6.indd   19 22-03-2023   12:1022-03-2023   12:10



20

Chapter 1

aggression-related incidents in the group receiving nutritional supplements compared 
to those receiving a placebo (122-126). In addition, trials that assessed subjective feelings 
of aggression as an outcome showed findings that were in line with these studies 
that assessed actual aggressive behaviour (127-131). However, in these previous trials, 
patients with psychosis were often excluded (127, 128, 130, 131) or no information on the use 
of psychotropic medication was given (123, 126). Therefore, the effectiveness of nutritional 
supplements in reducing aggressive incidents needs to be confirmed in a sample of 
long-stay psychiatric inpatients among whom aggressive incidents are common.

Data

The Netherlands Study of Depression and Anxiety (NESDA)
The first part of this thesis is based on data from the Netherlands Study of Depression 
and Anxiety (NESDA). NESDA is an ongoing longitudinal, multisite, naturalistic cohort 
study and was designed to examine the long-term course and consequences of de-
pressive and anxiety disorders. At baseline, a total of 2981 participants (18–65 years) 
were recruited from community care (19%), primary care (54%), and specialized mental 
health care (27%) in the Netherlands. This population was composed of participants 
with current or remitted depressive and anxiety disorders, and comorbid depressive 
and anxiety disorders. The control group consisted of participants without lifetime 
psychiatric disorders. Exclusion criteria were (1) the presence of other psychiatric 
disorders (e.g., psychotic, obsessive–compulsive, bipolar, or severe addiction disor-
der) and (2) not being fluent in Dutch. Assessments included a face-to-face interview, 
written questionnaires, and biological measurements. These assessments started in 
2004 and since then have been repeated six times over a period of 9 years. Data on 
anger, including trait anger and anger attacks, were gathered at the 4th wave at 4-year 
follow up between August 2008 and May 2011. Participants who completed this wave 
totalled 2402 (80.6% of the original cohort). A more detailed description of NESDA is 
given elsewhere (132).

Diet and Aggression
The second part of this thesis comprises data from the Diet and Aggression trial, 
which was registered in the Clinical Trials Register (NCT02498106). This pragmatic, 
multicentre, randomized, double-blind, placebo-controlled, intervention trial aimed 
to assess whether multivitamin, mineral, and n-3 PUFA supplementation would reduce 
aggressive incidents among long-stay psychiatric inpatients. The trial was coordinated 
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in the department of psychiatry at the Leiden University Medical Centre (LUMC). 
Participants were recruited between 25 July 2016 through 29 October 2019 from 8 
local sites for mental healthcare in the Netherlands and Belgium. Data collection took 
place at the ward where the participants resided. Inclusion criteria were (1) being 18 
years or older and (2) expected to reside at a facility for long-term psychiatric inpatient 
care for at least 6 months, irrespective of their specific psychiatric disorder. Exclusion 
criteria were (1) pregnancy, (2) breastfeeding, (3) contra-indication for nutritional 
supplements, (4) expected discharge or transfer within eight weeks, (5) restrictions 
against the consumption of pork gelatine, and (6) continuous use of other nutritional 
supplements (within the preceding eight weeks), exceptions included vitamin B1 and 
D, which are mostly prescribed to prevent complications of alcoholism or to treat low 
vitamin D plasma levels in Northern countries, respectively, and which entailed no 
health risks in combination with this study’s supplements. We assessed 1,121 patients 
for eligibility and excluded 945. In total, 176 participants were randomised into the 
trial (supplements, n = 87; placebo, n = 89). Most included patients suffered from a 
psychotic disorder (60.8%).

Aims and outline of this thesis

Aims
This thesis aims to unravel the occurrence, potential determinants, and treatment of 
anger and aggression among both psychiatric outpatients and psychiatric inpatients. 
The main objectives of this thesis are:
1. To examine whether and to what extent anger and aggression are associated with 

psychiatric disorders (Chapter 2, 3 and 6).
2. To deepen our understanding of some aspects of the pathophysiology of anger 

manifestations (Chapter 4 and 5).
3. To investigate the effectiveness of nutritional supplementation to reduce aggres-

sive incidents among psychiatric inpatients (Chapter 7 and 8).

Outline
In this thesis, we discuss several studies that were undertaken to describe the prev-
alence and potential pathways of anger and aggression. Chapters 2 and 3 comprise 
research on the relationship between different anger measures and depressive-, anx-
iety- and bipolar disorder. In Chapter 2, we examined to what extent depressive and 
anxiety disorders, relevant clinical correlates, and sociodemographics determined the 

1
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level of trait anger and the prevalence of recent anger attacks. Thereafter, in Chapter 
3, we investigated whether patients who converted to BD showed more feelings of 
anger, including borderline and antisocial personality traits, than people with unipolar 
depression. Additionally, the predictive role of aggression reactivity in conversion to 
BD was determined. Chapters 4 and 5 address the pathophysiology of anger among 
psychiatric outpatients. Chapter 4 describes the associations of childhood trauma 
and anger constructs in adulthood. We also address which types of childhood trauma 
predominate in the prediction of anger. In Chapter 5, the associations between T. 
gondii infection and affective disorders, as well as with aggression reactivity and 
suicidal thoughts were examined. Chapters 6, 7 and 8 focus on aggression among 
long-stay psychiatric inpatients. In Chapter 6, an estimation is given on the overall 
incidence of aggression and the weighted average financial costs thereof in long-term 
psychiatric inpatient care. In Chapter 7, we describe the results from an RCT which 
assessed whether multivitamin, mineral and n-3 PUFA supplementation was effective 
in reducing the number of aggressive incidents among long-term psychiatric inpa-
tients. Lessons learned from the RCT described in Chapter 7, in combination with a 
comparable RCT, are presented in Chapter 8. Finally, in Chapter 9, our main findings 
are summarized and considered within the current perspective. Suggestions are made 
for future research.
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Abstract

Background: Patients with various psychiatric disorders may suffer from feelings of 
anger, sometimes leading to maladaptive (e.g., aggressive) behaviours. We examined 
to what extent depressive and anxiety disorders, relevant clinical correlates, and 
sociodemographics determined the level of trait anger and the prevalence of recent 
anger attacks. 

Methods: In the Netherlands Study of Depression and Anxiety (NESDA), the Spielberger 
Trait Anger Subscale and the Anger Attacks Questionnaire were analysed in patients 
with depressive (n = 204), anxiety (n = 288), comorbid (n = 222), and remitted disorders 
(n = 1107), as well as in healthy controls (n = 470) based on DSM-IV criteria.

Results: On average, participants were 46.2 years old (SD = 13.1) and 66.3% were 
female. Trait anger and anger attacks were most prevalent in the comorbid group 
(M = 18.5, SD = 5.9, and prevalence 22.1%), followed by anxiety disorder, depressive 
disorder, remitted disorder, and controls (M = 12.7; SD = 2.9, and prevalence 1.3%). 
Major depressive disorder, social phobia, panic disorder, and generalized anxiety 
disorder were most strongly associated to trait anger and anger attacks. 

Limitations: Due to a cross-sectional design, it was not possible to provide evidence 
for temporal or causal relationships between anger and depressive and anxiety 
disorders.

Conclusions: Trait anger and anger attacks are linked to depressive and anxiety disor-
ders, although the strength of the relationship differed among both anger constructs.
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Introduction

Anger is a common emotion and ranges from mild irritation to fury. In mild forms, 
anger can be functional in threatening situations but becomes problematic if it occurs 
regularly or is very intense. High levels of anger may be associated with maladaptive 
behaviours, resulting in adverse health outcomes and poorer quality of life (1-5). Anger 
can also trigger aggression and violent behaviour (6, 7), and is related to lifetime suicid-
ality (8). Given the serious consequences for individuals and society, it is of importance 
to identify individuals most prone to high levels of anger.

To identify predictors of anger, we made the distinction between “trait anger” and 
“state anger.” Trait anger connotes an angry disposition: a proneness to experience 
feelings of anger. State anger refers to an emotional–physiological condition that 
occurs in response to an immediate stressor or threat (9, 10). If severe, such a state can 
develop into an anger attack: sudden spells of anger accompanied by symptoms of 
autonomic activation such as tachycardia, sweating, hot flashes, or tightness of the 
chest (11).

Several psychological constructs are closely linked to anger. Almost half of patients 
with major depressive disorder (MDD) have shown high levels of irritability (12, 13). Also, 
elevated levels of anger and hostility are often reported in depressed patients (14, 15). 
The prevalence of anger attacks ranged from 26% to 49% in individuals with MDD (16-20) 
and from 28% to 53% in patients with dysthymia (4, 21).

Patients with anxiety disorders also showed increased levels of anger; 29–32% 
experience anger attacks (22). Similarly, patients with generalized anxiety disorder 
(GAD), obsessive–compulsive disorder (OCD), social phobia (SP), and panic disorder 
(PD) experience higher levels of hostility and anger compared to controls (23-25).

To summarize, the available literature on this topic indicates that anger is more 
prevalent in individuals with depression or anxiety. Yet, most previous studies used 
insufficiently validated instruments or used only a single item to measure irritability. 
To date, two large-scale population-based cohort studies have been conducted, 
including 5692 (26) and 8841 participants (27) and a patient-based study included 3800 
psychiatric outpatients (28). All three studies reported strong relationships with depres-
sive and anxiety disorders-even after adjusting for demographics and comorbidity. 
However, anger was assessed through two (28) and four items (27) that were compiled 
from larger questionnaires (i.e., Schedule for Affective Disorders and Schizophrenia 
and the International Personality Disorder Examination respectively). Those items 
were originally part of a questionnaire measuring another construct. Hence, their 

2

Nienke_de_Bles_V6.indd   35Nienke_de_Bles_V6.indd   35 22-03-2023   12:1022-03-2023   12:10



36

Chapter 2

validity to measure anger is unknown. In addition, existing research has not provid-
ed for a clear distinction between trait and state anger. Given that anger research 
is scarce, it is important to examine the construct and broader context of anger in 
order to understand this heterogeneous construct. While research suggests different 
patterns for anger experience and anger expression in relation to anxiety disorders 
(26), the same can be thought of for state and trait anger. Making a distinction between 
patients with an angry disposition as a constant factor embedded in personality, and 
patients that respond angrily to an immediate situation, is of clinical importance. This 
may enable patients and clinicians to more effectively target anger-related problems.

We aimed to investigate the prevalence of anger and its sociodemographic and 
clinical associations using validated trait anger and anger attack measures in a cohort 
that included patients without lifetime psychiatric disorders (“control subjects”), with 
current or remitted depressive and anxiety disorders, or comorbid depressive and 
anxiety disorders.

Methods

Participants
Participants stemmed from the Netherlands Study of Depression and Anxiety (NESDA), 
an ongoing longitudinal, multisite, naturalistic cohort study. At baseline, 2981 partic-
ipants (18–65 years) were recruited from community care (19%), primary care (54%), 
and specialized mental health care (27%) in the Netherlands. The study included 
individuals without lifetime psychiatric disorders (“control subjects”), with current 
or remitted depressive and anxiety disorders, or comorbid depressive and anxiety 
disorders. Exclusion criteria included not speaking Dutch and having another primary 
clinical diagnosis (e.g., psychotic, obsessive–compulsive, bipolar, or severe addictive 
disorders). All participants gave written informed consent before enrolment, and the 
ethical committees of participating universities (VU University Medical Centre, Leiden 
University Medical Centre, and University Medical Centre Groningen) granted ethical 
approval. For a detailed description of NESDA (29).

Data on anger were gathered at the 4th wave at 4-year follow up between August 
2008 and May 2011. Participants who completed this wave totalled 2402 (80.6%). 
Participants with missing data on one or both anger questionnaires (n = 111) were 
excluded, yielding 2291 participants for the current analyses. Participants with missing 
data at the 4-year follow-up had more severe depressive (p < 0.001) and anxiety (p’s 
< 0.05) symptoms compared to the sample included in this paper.
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Measurements

Trait anger
We assessed trait anger using the Dutch adaptation of the Spielberger State–Trait 
Anger Scale (STAS; (30, 31), which consists of two self-report questionnaires that measure 
state and trait anger. In the current study, we only administered the subscale for trait 
anger that measured individual differences in anger proneness as a personality trait. 
The trait anger scale consists of 10 items and is further divided into two sub scores: 
temperament (i.e., a general disposition for experiencing anger and eventually ex- 
pressing it; Items 1, 2, 3, 5, and 6) and reaction (i.e., a general disposition for expressing 
anger, especially after provocation; Items 7, 8, and 10). Participants score each item 
on a 4-point Likert scale, ranging from 1 (almost never) to 4 (almost always), and total 
sum score ranges from 10 to 40. Items 4 and 9 (“I get annoyed quickly,” “I am quickly 
irritated,” respectively) measure the immediacy of an anger response (32). Psychometric 
research showed good item correlations and high test–retest reliability (31). The internal 
consistency (i.e., Cronbach’s alpha) in our sample was 0.89.

Anger attacks
The Anger Attacks Questionnaire is a self-rating scale developed to assess the pres-
ence of distinct forms of anger attacks during the past 6 months (33). Anger attacks 
are sudden spells of anger accompanied by symptoms of autonomic activation and 
are uncharacteristic actions that are inappropriate for a situation (11). To identify a 
patient who is experiencing anger attacks, all of the following criteria needed to be 
met during the past 6 months: (1) irritability, (2) overreaction to minor annoyances, 
(3) inappropriate anger and rage directed at others, (4) incidence of at least one anger 
attack within the past month, and (5) occurrence of at least four out of the following 13 
autonomic and/or behavioural features in at least one of the attacks: tachycardia, hot 
flashes, tightness of the chest, paraesthesia, dizziness, shortness of breath, sweating, 
trembling, panic, feeling out of control, feeling like attacking others, attacking phys-
ically or verbally, and throwing or destroying objects (34).

Depressive and anxiety disorders
The Composite International Diagnostic Interview (CIDI; WHO version 2.1), a compre-
hensive, fully standardized diagnostic interview, was used to screen for depressive 
(i.e., MDD, dysthymia) and anxiety disorders (i.e., PD, SP, GAD, agoraphobia [AP]) based 
on criteria of the fourth edition of the Diagnostic and Statistical Manual of Mental 
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Disorders (DSM-IV (35)). Upon completing the CIDI, participants were categorized into 
one of five psychopathology groups: (1) healthy participants with no current or past 
history of psychiatric dis- orders (n = 470); (2) participants with a lifetime history of 
a depressive or anxiety disorder, but not in the preceding 6 months (n = 1262); (3) 
patients with a depressive (n = 141) or (4) anxiety disorder (n = 263) within their last 6 
months; and (5) patients with comorbid depressive and anxiety disorders within their 
last 6 months (n = 155).

Symptom severity
Depression. The 30-item Inventory of Depressive Symptomatology (self-report version; 
IDS-SR) was used to measure severity of depressive symptoms during the last 7 days 
(36, 37). Patients scored items on a 4-point Likert scale (0–3), ranging from 0 to 84 points 
(only 28 of the 30 items are rated). A higher overall score on the IDS indicates more 
severe depression symptoms.

Anxiety. Anxiety was assessed using three severity scales. The self-report, 21-item 
Beck Anxiety Inventory (BAI) focuses on somatic symptoms of anxiety during the past 
week (38). Patients rated items on a 4-point Likert scale with total scores ranging from 
0 to 63 points. The self-report, 15-item Fear Questionnaire (FQ; (39)) assesses level of 
distress and avoidance of situations (i.e., AP, SP, and blood-injury phobia) using a 
9-point Likert scale, with total scores ranging from 0 to 120. The 16-item, self-report 
Penn State Worry Questionnaire (PSWQ; (40)) assesses pathological worry and general 
anxiety on a 5-point Likert scale. Although the original PSWQ includes 11 positively 
worded items and 5 negatively worded items, NESDA used the abbreviated 11-item 
version due to significantly stronger correlations and a higher internal consistency, 
with a Cronbach’s alpha of 0.94 compared to a Cronbach’s alpha of 0.90 for the original 
version (41). The total score ranges from 11 to 55 points.

Covariates
Sociodemographic covariates were self-reported age, gender, level of education (in 
years), and any use of drugs in the past month. Body Mass Index (BMI) was calculated 
based on measured height and weight, and smoking status (current/not current) and 
lifetime DSM IV-based alcohol dependency and abuse were assessed using the CIDI.

Statistical analyses
Sociodemographic and clinical characteristics were summarized within the five groups 
of psychopathologies using descriptive statistics. Categorical variables were presented 
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as proportions and continuous variables as means with standard deviations (SD). An 
analysis of variance (ANOVA) compared the mean levels of the continuous variable trait 
anger, and chi-squared tests were used to compare the prevalence of the dichotomous 
variable anger attacks among psychopathology groups. In our study, we repeated the 
analyses and adjusted for sex, age, level of education, BMI, smoking, alcohol depen-
dence/abuse, and drug use using analysis of covariance (ANCOVA) and multivariable 
logistic regression analyses. We used (stacked) bar plots to examine differences in 
prevalence rates among psychopathology groups. Therefore, we divided the total 
score of trait anger into high and low scores based on the 75th percentile scores of the 
total group—a score higher than P75 represented high trait anger.

We also performed multivariable linear and logistic regression analyses to examine 
the associations of trait anger and anger attacks, respectively, according to demo-
graphic characteristics and psychiatric disorders. These associations were first tested 
in an unadjusted model. Subsequently, we adjusted the full model according to sex, 
age, level of education, BMI, smoking status, alcohol dependency/abuse, drug use, 
dysthymia, MDD, SP, PD, AP, and GAD.

Four symptom severity scales (i.e., depression, anxiety, fear, and worry) were mea-
sured to explore which symptom was more strongly associated with trait anger and 
anger attacks. We plotted fully adjusted mean scores of these anger scores for the four 
severity scales. All statistical tests were based on continuous scores of severity scales. 
A two- tailed significance level of p < 0.05 was considered statistically significant. 
Analyses were performed using IBM SPSS statistical software (version 23, IBM Corp).

Results

Sample characteristics
The mean age of the participants (N = 2291) was 46.2 years (SD = 13.1), and 66.3% 
were female. As shown in Table 1, participants with a remitted or current disorder had 
significantly fewer years of education and a higher BMI, were more often smokers, and 
more often suffered from alcohol dependency/abuse than healthy controls. These 
participants also scored higher on depression and anxiety severity scales and used 
more psychotropic medication compared to healthy controls.

Prevalence of trait anger and anger attacks
Between-group differences were present for all anger measures (all p values < 0.001; 
see Table 2) that persisted in the adjusted models, (F (4, 2113) = 70.15, p < 0.001 for trait 
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anger and χ2(11) = 122.12, p < 0.001 for anger attacks). Similarly, (adjusted) subscale 
scores of trait anger (i.e., “Temperament” and “Reaction”) differed significantly among 
the five groups. The adjusted odds of anger attacks were 21.4 times higher for patients 
with current comorbid anxiety and depression than for healthy controls.

Fig. 1 shows the differences in prevalence rates among psychopathology groups 
in (stacked) bar plots. Controls had the lowest prevalence of high trait anger (5.1%), 
whereas patients with comorbid disorders had the highest prevalence (43.7%). A 
significant trend was found for anger attacks over psychopathology groups; controls 
showed the lowest prevalence (1.3%) and patients with comorbid disorders showed 
the highest prevalence (22.1%). The distribution of having anger attacks and trait anger 
scores are presented in Fig. 1 of the Supplementary material.

Correlates of trait anger and anger attacks
Table 3 shows the result of linear regression analyses for trait anger according to de-
mographic characteristics and psychiatric disorders. In the fully adjusted model, being 
male, (β = −0.060, p = 0.004), completing fewer years of education (β = −0.047, p = 0.03), 
depending on or abusing alcohol (β = 0.090, p < 0.001), and drug use (β = 0.045, p = 0.04) 
remained independently associated with trait anger. All psychiatric disorders were 
associated with higher trait anger scores in the (adjusted) model; MDD, SP, and GAD 
showed the strongest independent associations (β’s > 0.1, p < 0.001).

For results of logistic regression analyses for anger attacks see Table 4. Younger 
age, fewer years of education, alcohol dependency/ abuse, drug use, depressive and 
anxiety disorders related significantly to anger attacks in the crude models. In the fully 
adjusted model, significance remained only for age (OR = 0.81), drug use (OR = 2.41), 
MDD (OR = 1.62), and anxiety disorders (i.e., SP OR = 1.70, PD OR = 2.08, GAD OR = 3.61), 
but not AP.

The adjusted mean values and ORs of trait anger and anger attacks in relation 
to symptom severity (i.e., IDS, PSWQ, BAI, and FQ) are presented in Fig. 2 of the 
Supplementary material. The mean values indicated a general pattern of linear as-
sociations (Supp. Fig. 2A, 2C, 2E, 2G). Adjusted ORs with 95% confidence intervals (CI) 
show that all severity scores had linear associations with trait anger and anger attacks, 
though of different strengths (Supp. Fig. 2B, 2D, 2F, 2H). The IDS and PSWQ showed 
the strongest associations for both trait anger and anger attacks.
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Fig. 1. Prevalence of trait anger and anger attacks according to psychopathology groups

2
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Table 3. Linear regression analyses predicting trait anger according to demographic characteristics and 
psychiatric disorders (N = 2291)

Univariable Full model†

β p value β p value

Sociodemographics:

 Female sex –0.083 < 0.001 –0.060 0.004

 Age, in SD (standardized) 0.010 0.63 0.007 0.73

 Education in SD (standardized) –0.085 < 0.001 –0.047 0.03

 BMI, in SD (standardized) 0.043 0.046 0.012 0.57

 Smoking 0.060 0.004 0.006 0.77

 Alcohol dependency/abuse 0.138 < 0.001 0.090 < 0.001

 Any use of drug in past month 0.074 < 0.001 0.045 0.04

Mood disorders (6-month diagnoses)

 Dysthymia 0.190 < 0.001 0.053 0.02

 MDD 0.206 < 0.001 0.111 < 0.001

Anxiety disorders (6-month diagnoses)

 Social Phobia 0.197 < 0.001 0.113 < 0.001

 Panic Disorder 0.131 < 0.001 0.073 0.001

 Agoraphobia 0.088 < 0.001 0.051 0.015

 Generalized Anxiety Disorder 0.196 < 0.001 0.109 < 0.001

Note. Standardized beta-coefficients and accompanying p values by linear regression analyses.
†Model that includes all the independent variables in one multivariable regression model.

Discussion

In our study, trait anger and anger attacks were prevalent and associated with several 
depression and anxiety disorders. Our findings indicate that anger was most prevalent 
in participants with comorbid depressive and anxiety disorders—followed by anxiety-, 
depressive-, and remitted disorder—and that these participants exhibited a higher 
prevalence of anger than healthy controls.

Our finding that patients with a current disorder reported higher trait anger 
than controls supports prior population-based cohort studies (26, 27) and one cohort 
of psychiatric outpatients (28). Likewise, recent anger attacks were more common in 
participants with a current disorder than healthy controls, which supports findings 
from two previous studies (4, 42).

Participants with a remitted disorder still exhibited elevated levels of trait anger 
and recent anger attacks. This mirrors findings where recovered depressed
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Table 4. Logistic regression analyses predicting anger attacks according to demographic characteristics 
and psychiatric disorders (N = 2291)

Crude Full model†

OR (95% CI) p value OR (95% CI) p value

Sociodemographics

 Female sex 0.80 (0.57–1.12) 0.19 0.92 (0.63–1.35) 0.67

 Age, in SD (standardized) 0.85 (0.72–1.00) 0.046 0.81 (0.67–0.98) 0.03

 Education, in SD (standardized) 0.79 (0.67–0.94) 0.006 0.84 (0.70–1.02) 0.09

 BMI, in SD (standardized) 1.14 (0.98–1.34) 0.10 1.08 (0.91–1.27) 0.39

 Smoking 1.00 (0.70–1.44) 0.99 0.72 (0.47–1.10) 0.13

 Alcohol dependency/abuse 2.62 (1.61–4.25) < 0.001 1.43 (0.80–2.57) 0.23

 Any use of drug in past month 2.24 (1.27–3.97) 0.005 2.41 (1.24–4.69) 0.01

Mood disorders (6-month diagnoses)

 Dysthymia 4.01 (2.55–6.29) < 0.001 1.41 (0.80–2.50) 0.24

 MDD 2.90 (2.03–4.14) < 0.001 1.62 (1.04–2.51) 0.03

Anxiety disorders (6-month diagnoses)

 Social Phobia 3.06 (2.06–4.55) < 0.001 1.70 (1.06–2.72) 0.03

 Panic Disorder 3.16 (2.01–4.96) < 0.001 2.08 (1.23–3.53) 0.01

 Agoraphobia 2.20 (1.24–3.88) 0.007 1.60 (0.84–3.06) 0.15

 Generalized Anxiety Disorder 7.13 (4.66–10.91) < 0.001 3.61 (2.19–5.95) < 0.001

Note. Odds ratios (OR), 95% confidence interval (CI), and accompanying p values by logistic regression 
analyses.
†Model that includes all the independent variables in one multivariable logistic regression model.

participants were more likely to report fear of anger expression and having expe-
rienced anger attacks compared to controls (43), which may be the result of residual 
symptoms or psychiatric disorders that were not assessed in this study. Higher levels 
of anger, however, may also indicate vulnerability to depressive and anxiety disorders.

We found the largest effect sizes in patients with comorbid de- pression and anxi-
ety, which coincides with earlier findings in samples from the general population (4, 44). 
Considering specific disorders, MDD, SP, PD, and GAD most strongly associated with 
both trait anger and recent anger attacks. The strong association between anger and 
MDD and anxiety disorders supports previous research (26-28).

In summary, our findings confirm that anger is highly prevalent in patients with 
MDD, SP, and GAD. Yet, trait anger and anger attacks may be easily overlooked or 
ignored by clinicians and patients themselves because they are not part of the core 
DSM-IV symptoms, and insight and self-consciousness of feelings of anger may be 
hampered. Addressing anger in therapy, however, might help clinicians to reduce 

2
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conflicts or resistance to therapy (26). Even so, management of anger is a major public 
safety concern due to the relationship between anger and aggression (45). In recent 
years, research has increased regarding the treatment of anger in a clinical context 
(involving aggression–anticipation in psychiatric hospitals; (46) and in the effectiveness 
of therapies targeting anger. Cognitive behavioural therapy (47, 48) and psychopharma-
cological therapy like fluoxetine have received empirical support for reducing anger 
(49-51).

Interestingly, men reported higher levels of trait anger, which might be explained 
through neuroendocrine effects of testosterone and other androgens (52); however, 
previous large-scale studies (27, 28) found higher levels of anger in women. Similar to 
other studies, we found that individuals who were younger, who completed fewer 
years of education, who were dependent on or abused alcohol, and who used drugs 
the past month also reported higher levels of trait anger (27, 28, 53, 54).

Regarding symptom severity measures, we found that depressive and worry 
symptoms most strongly associated with trait anger and recent anger attacks, which 
is supported by previous studies (24, 55). These associations with anger might be ex-
plained by a common underlying factor, such as emotion dysregulation (56-58). A key 
neural region involved in emotion regulation is the amygdala, which is part of the 
limbic system. Research has shown that the amygdala is hyperactive in anxious and 
depressed patients, as well as in individuals with heightened anger (59, 60).

We conducted our study within a large cohort study. In anger research, the use 
of two different anger measures is fairly unique; many previous studies reported on 
a single-item to a five-item measure of anger (12, 28, 61) or used single instruments to 
measure anger (32, 44, 62). Furthermore, the state of anger that can be studied in the form 
of anger expression (e.g., recent anger attacks) was not taken into account in one of 
the three previous cohort studies (27). The other cohort study took anger expression 
into account, but focused on the link with anxiety disorders (26).

Limitations of our study, however, must be addressed. First, our analyses had a 
cross-sectional design, so we cannot provide evidence for temporal or causal relation-
ships between anger and depressive and anxiety disorders. Second, anger is a sub-
jective measure based on self-report data, while there are some observation-based 
assessment tools for aggressive incidents, such as the Modified Overt Aggression Scale 
(MOAS; (63, 64) and the Staff Observation Aggression Scale-revised (SOAS-R; (65). Also, our 
sample was recruited in only one country while cultural differences might play a role 
in the expression of anger, making it less generalizable to other cultures (66). Lastly, 
according to the newest version of the DSM (DSM-V (67)), there are several disorders in 
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which anger is a central feature, but that were either not included or not assessed in 
our study. One such example in which anger is a diagnostic criterion is post-traumatic 
stress disorder (PTSD) (68), which patients were not included in NESDA. Several studies 
found high associations between PTSD and anger (69, 70). The intermittent explosive 
disorder (IED), a disorder that is characterized by impulsivity and aggression, was 
not assessed in NESDA. Previous studies found that patients with depression are at 
increased risk of IED (67, 71, 72) and that patients with Cluster B and C (especially border-
line) personality disorder show higher levels of anger (28, 73, 74). Although anger attacks 
could be part of an IED, we define anger attacks by their internal affective and physical 
attributes rather than defining it by their external characteristics, which may result in 
smashing things or (threatening to) hitting someone.

In summary, the level of trait anger and the prevalence of recent anger attacks 
is higher in patients suffering from depressive and anxiety disorders than in healthy 
controls. Participants with a remitted disorder still had higher scores for both trait 
anger and anger attacks. Because anger is an adverse mood state related to numerous 
negative outcomes for patients, relatives, and society, it is important that clinicians 
enquire about feelings and attacks of anger and address this in their therapy of emo-
tion regulation (62, 75). Temporal and causal relationships between anger and psychiatric 
dis- orders must be investigated further using longitudinal designs, which may have 
consequences for (psychotherapeutic) interventions targeting anger.
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Supplementary Fig. 1. Distribution of having anger attacks according to trait anger scores
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Supplementary Fig. 2. Adjusted associations between trait anger and anger attacks and bins of the IDS 
(A and B), PSWQ (C and D), BAI (E and F), and FQ (G and H) scores in the overall sample. The size of each 
square is proportional to the number of participants in each bin. Error bars indicate standard errors. Stan-
dardized beta-coefficients, adjusted for sex, age, level of education, BMI, smoking, alcohol dependency/
abuse, with their accompanying p values are given.
Note: IDS = Inventory of Depressive Symptomatology; PSWQ = Penn State Worry Questionnaire; BAI = Beck 
Anxiety Inventory; FQ = Fear Questionnaire.
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Abstract

Introduction: Feelings of anger and irritability are prominent symptoms of bipolar 
disorder (BD) that may occur during hypomanic, depressive and, especially, during 
mixed mood states. We aimed to determine whether such constructs are associated 
with the conversion to BD in subjects with a history of unipolar depression.

Methods: Data were derived from the depressed participants of Netherlands Study of 
Depression and Anxiety with 9 years of follow-up. Hypomania was ascertained using 
the Composite International Diagnostic Interview at 2-, 4-, 6-, and 9-years follow-up. 
Cross-sectionally, we studied the association between prevalent hypomania and anger 
related constructs with the “Spielberger Trait Anger subscale,” the “Anger Attacks” 
questionnaire, the cluster B personality traits part of the “Personality Disorder 
Questionnaire,” and “aggression reactivity.” Prospectively, we studied whether ag-
gression reactivity predicted incident hypomania using Cox regression analyses.

Results: Cross-sectionally, the bipolar conversion group (n = 77) had significantly 
higher scores of trait anger and aggression reactivity, as well as a higher prevalence 
on “anger attacks,” “antisocial traits,” and “borderline traits” compared to current 
(n = 349) as well as remitted (n = 1159) depressive patients. In prospective analyses in 
1744 participants, aggression reactivity predicted incident hypomania (n = 28), with a 
multivariate-adjusted hazard ratio of 1.4 (95% confidence interval: 1.02–1.93; p = .037).

Conclusion: Anger is a risk factor for conversion from unipolar depression to BD. In 
addition, patients who converted to BD showed on average more anger, agitation, and 
irritability than people with a history of unipolar depression who had not converted.
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Introduction

Bipolar disorder (BD) is a severe and debilitating mood disorder, characterized by 
hypomanic and depressive episodes (1). Most patients with BD have experienced one or 
more episodes of depression before the onset of hypomania (2, 3), and as a consequence 
are initially diagnosed with a unipolar depression. Since the treatment for unipolar 
depression is different from BD and may instigate hypomania (4), earlier detection 
of a vulnerability to BD would benefit these patients. Moreover, risk factors for the 
conversion to BD may yield anchor points for psychological interventions, for early 
recognition and appropriate treatment.

Previous studies showed that a parental history of BD, more severe depression, 
comorbid psychotic symptoms, childhood trauma and atypical symptoms of depres-
sion were risk factors for a conversion from unipolar to BD (2, 5, 6). Irritability and anger 
in unipolar depression appeared to be a robust clinical marker of undiagnosed or 
subthreshold BD, or so-called bipolar spectrum illness (7, 8). It is important to examine 
the association between anger and BD, because of its impact on the patient and family 
and loved ones. Knowing there is an association can help us to target treatment. It is 
also important to properly investigate whether experiencing irritability/anger would 
have predictive value in the development of BD.

Anger can be divided into feelings and expressions. The feeling of anger involves 
different constructs, encompassing trait- and state anger (9, 10). Trait anger is defined 
by the constant tendency to experience anger upon the slightest provocation. It is a 
chronic condition that is intertwined in one’s personality. A high level of anger can be a 
personality trait (11). State anger is defined as the temporary psychological, emotional 
feeling at a particular time and situation that can vary in intensity from mild irritation 
to intense fury and rage. These angry feelings could lead to the expression of anger 
including anger attacks and aggression. Attacks are spells of anger of a sudden surge 
of autonomic arousal with symptoms, such as tachycardia, sweating, flushing, and a 
feeling of being out of control. They are experienced as uncharacteristic and may occur 
in inappropriate situations (12). Anger attacks are associated with verbal and physical 
aggression, which in turn can cause social avoidance to prevent a future anger attack 
and has certainly a negative impact on interpersonal relations (13). All emotional states 
of anger, agitation and irritability will be referred to as anger in the current paper.

Anger might be part of emotion regulation problems and it has been hypothesized 
that heightened emotionality is an enduring characteristic of BD (14). This suggests that 
people with BD experience more intense and more frequently fluctuating negative 

3
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and positive emotions (apart from their mood episodes). This might increase their risk 
of developing mood episodes. Most previous studies found cross-sectional associa-
tions between anger and bipolarity (15-19). In one prospective study (255 BD, 85 non-BP 
psychopathology and 84 healthy controls) BD patients reported persistently higher 
scores on self-report questionnaires on anger and feelings of aggression compared to 
psychiatric and healthy controls across a four-year follow-up (20). There are indications 
that people with BD show stronger emotional reactivity compared to healthy controls 
on self-report questionnaires (21), or specifically report more anger and frustration 
during euthymic states (22, 23), but contradictory findings have been reported as well (24).

Emotional instability in BD is often mistaken for comorbid personality disorder 
since this is such a core characteristic of especially cluster B personality disorders. 
Ecological momentary assessments (EMA) studies have shown that BD patients in 
remission report more overall negative affect (25, 26) and more fluctuations in both 
negative and positive emotionality compared to healthy controls (27). Earlier cross-
sectional studies have found that some of the symptoms of BD (e.g., irritability, anger, 
and emotional instability) overlap with personality disorders, such as borderline per-
sonality disorder and antisocial personality disorder (28, 29). In total, 44% of patients 
diagnosed with borderline personality disorder were found to meet strict diagnostic 
criteria for BD (30). Moreover, 55% of newly diagnosed BD patients (without comorbid 
personality disorder) showed signs of juvenile antisocial behaviour in a retrospective 
study (31). These findings suggest that borderline and antisocial personality disorders 
have construct overlap with BD. Especially affective instability and impulsivity were 
traits that may link BD to personality disorders (32).

In sum, the majority of the studies have shown a relation between BD and emotion-
al instability, and specifically of anger, also in stable periods. In the current study, we 
investigated whether patients who converted to BD showed more feelings of anger, 
irritability, and antisocial and borderline personality traits than people with a history 
of unipolar depression who did not convert. Second, we aimed to determine whether 
increased aggression reactivity increases the risk of conversion from depression to BD.

Methods

Study sample
Data were derived from the Netherlands Study of Depression and Anxiety (NESDA) with 
measurement points at baseline and at the 2-, 4-, 6-, and 9-year follow-up. NESDA is 
an ongoing longitudinal cohort study, consisting of 2981 participants (18–65 years). 
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Participants were recruited at baseline from community care (19%), primary care 
(54%), and specialized mental health care (27%) in the Netherlands. Individuals includ-
ed in the NESDA study were participants with current or remitted depressive disorders 
and/or comorbid anxiety. The control group consisted of participants without lifetime 
psychiatric disorders. Exclusion criteria included (1) the presence of other psychiatric 
disorders (e.g., psychotic, obsessive–compulsive, bipolar, or severe addiction disorder) 
and (2) not being fluent in Dutch. Participants gave written informed consent before 
enrolment, and ethical approval was granted by all ethical committees of partici-
pating universities (VU University Medical Centre, Leiden University Medical Centre, 
and University Medical Centre Groningen). A detailed description of NESDA is given 
elsewhere (33).

Specially trained research staff administered the diagnostic interviews using the 
Composite International Diagnostic Interview (CIDI; version 2.1) to assess remitted 
or current depressive disorders and incidents of hypomania which is indicative for 
BD. In the current study, we analysed data cross-sectionally and prospectively with 
survival analysis.

Cross-sectional analysis sample: data on anger related questionnaires (i.e., trait 
anger, aggression reactivity, anger attacks, and personality traits associated with 
more anger) were gathered only at the fourth wave at 4-year follow-up. Therefore, we 
selected participants who completed the fourth wave (n = 2402; 80.6%) to examine the 
construct of anger cross-sectionally. Participants suffering from a remitted and cur-
rent depressive disorder and BD patients who converted between baseline and 4 years 
of follow-up were included. In a previous NESDA study (34), healthy controls showed 
significantly less trait anger and had lowest prevalence of anger attacks compared 
with groups of depression with or without comorbid anxiety disorder. For this reason, 
healthy controls were excluded in the current study. Participants with missing data 
on questionnaires regarding (hypo)manic episodes, or on one of the anger-related 
questionnaires were excluded, resulting in a total sample of 1585 (53.2%) of the 2981 
participants for the cross-sectional analyses (see Flowchart in Figure 1).

Prospective analysis sample: aggression reactivity questionnaire was the only mea-
sured anger related instrument at baseline. Therefore, aggression reactivity was used 
as the predictor for incident (hypo)mania during the 9 years of follow-ups. We included 
1744 (58.5%) of 2981 participants, with remitted or current depressive disorder with 
at least one follow-up assessment (Figure 1).

3
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Fig. 1. Flowchart of included participants in prospective and cross-sectional analyses. BD, bipolar disorder; 
FU, follow up; NESDA, Netherlands Study of Depression and Anxiety

Measures

Aggression reactivity
This questionnaire was used in prospective analysis as predictor and in cross-sectional 
as one of the anger-related constructs. It was measured with the aggression reactivity 
subscale of the Leiden index of depression sensitivity–revised (LEIDS-R; (35, 36)). The 
LEIDS-R contains 34 items with six subscales. Aggression reactivity is one of these 
subscales and has six items (e.g., “In a sad mood, I do more things that I will later 
regret”; “When I feel bad, I feel like more breaking things”; “In a sad mood I’m more 
bothered by aggressive thoughts”; “When I feel down, I more easily become cynical 
or sarcastic”; “When I feel sad, I do more risky things”; “When feel down, I lose my 
temper more easily”). These items measure how people react in a sad mood. Items are 
answered on a five-point Likert scale from 0 to 4, with total scores ranging from 0 to 
24. The internal consistency (Cronbach’s alpha) for the aggression reactivity subscale 
was 0.80 in the current NESDA sample.

CIDI hypomanic episodes
The CIDI (WHO version 2.1) is a comprehensive, fully standardized diagnostic interview 
to screen for mental disorders based on diagnostic and statistical manual of mental 
disorder-fourth edition (DSM-IV) criteria. The CIDI was used to assess remitted or 
current depressive disorders in the preceding 6 months. Incident cases of hypoman-
ic episodes, which were indicative of BD, were ascertained using the CIDI “bipolar” 
section. The CIDI has high interrater reliability, (BDI: κ = 0.92, BDII: κ = 0.94 (37)) and is 
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a valid instrument (diagnosis of a lifetime BD sensitivity 0.87 and specificity 0.89 (38)) 
for yielding DSM-IV diagnoses.

Trait anger
Trait anger was assessed via the Dutch adaption of the Spielberger state–trait anger 
scale (STAS (39, 40)) and was gathered at the fourth wave at 4-year follow-up. The STAS 
is divided into two subscales for state and trait anger, whereby only the latter was 
administered in the current study. Trait anger is described as anger proneness as 
a personality trait (41)). The trait anger scale is a 10-item, self-report questionnaire. 
Participants score items on a four-point Likert scale from 1 to 4. The total sum score 
ranges from 10 to 40. Psychometric properties have shown good item correlations, 
high test-retest reliability, and high internal consistency values with Cronbach’s alphas 
ranging from 0.75 to 0.91 (39, 40). The internal consistency (i.e., Cronbach’s alpha) in our 
sample was 0.89.

Anger attacks
The anger attacks questionnaire (13) is a self-rated instrument used to measure the 
presence or absence of anger attacks during the previous 6 months. It was measured at 
the fourth wave at 4-year follow-up. Anger attacks are sudden spells of anger inappro-
priate to the situation, accompanied by irritability, a sense of being out of control, and 
autonomic arousal symptoms (13). To define who was experiencing anger attacks, the 
following criteria had to be met the previous 6 months: (1) irritability, (2) overreaction 
to minor annoyances, (3) inappropriate anger and rage directed at others, (4) incidence 
of at least one anger attack within the past month, and (5) presence of at least four or 
more of the following symptoms in at least one of the attacks: tachycardia, hot flashes, 
tightness of the chest, paraesthesia, dizziness, shortness of breath, sweating, trem-
bling, panic, feeling out of control, feeling like attacking others, attacking physically 
or verbally, and throwing or destroying objects.

Cluster B personality traits
Antisocial behaviour was assessed with the Dutch adaptation of the personality dis-
order questionnaire (PDQ-4 (42)) and data was gathered at the fourth wave at 4-year 
follow-up. It was used to identify the key features or possible presence of a personality 
disorder. Items included in the PDQ-4 were adapted from the diagnostic criteria for 
personality disorders of the DSM-IV (43). In the current study, a shortened version of 
the PDQ-4 with 37 dichotomous (“true”/”false”) was assessed. Items were divided into 

3
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three subcategories; borderline personality disorder (15 items; e.g., “I have difficulty 
controlling my anger or temper”); antisocial personality disorder (eight items; e.g., “I 
don’t care if others get hurt so long as I get what I want”) and antisocial behaviour 
before the age of fifteen (14 items; e.g. “I was considered a bully”). Based on items of 
the subscales for borderline and antisocial personality traits the presence or absence 
of these symptomatology and characteristics was assessed. The PDQ-4 has a high 
sensitivity and moderate specificity (Cronbach’s alpha = 0.97 (44)), and a test–retest 
reliability of 0.67 (45).

Covariates
Sociodemographic covariates were self-reported age, gender, and level of education 
in years. Lifetime DSM IV-based alcohol dependency and abuse and drug use were 
assessed using the CIDI. In addition, the severity of depression during the past week 
was assessed with the 30-item self-report inventory of depressive symptomatology 
(IDS (46)). Items were scored on a four-point Likert scale (0–3) with total sum score 
ranges from 0 to 84 (only 28 of the 30 items are rated) The IDS had good internal 
reliability (Cronbach’s alpha = 0.85). This is a 21-item self-report inventory with an 
internal consistency (Cronbach’s alpha) of 0.92 (47). Comorbid current anxiety use was 
assessed with CIDI.

Statistical analyses
Sociodemographic and clinical characteristics were summarized according to CIDI 
using descriptive statistics. Missing values of BMI and smoking status were imputed 
with the respective values from the previous wave.

Cross-sectional analyses
The CIDI was used to assess remitted or current depressive disorders and incident hy-
pomanic episodes in the previous two years for cross- sectional analysis at the fourth 
wave at 4-year follow-up. Upon completing the CIDI, participants were categorized into 
one of the following two psychopathology groups: remitted- and current depression. In 
these two groups a number of participants had experienced a hypomanic episode be-
tween baseline and 4-year follow-up, thus being classified in the BD converted group. 
We used analysis of variance to compare the mean levels of the continuous variables 
trait anger and aggression reactivity, and chi-squared tests were used to compare 
the prevalence of the dichotomous variables anger attacks, antisocial and borderline 
personality traits among the three psychopathology groups (i.e., remitted depression, 
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current depression, converted BD group). Furthermore, analyses were repeated for 
marginal means, resulting from adjustment for gender, age, level of education, alcohol 
and drugs use, severity of depressive symptoms and comorbid anxiety disorder using 
analysis of covariance (ANCOVA) and multivariable logistic regression analyses, when 
appropriate. The results of these analyses were presented in forest plots.

Moreover, multivariate linear regression analysis was used to analyse all the indi-
vidual items of all the anger constructs (i.e., trait anger, aggression reactivity, anger 
attacks, and personality traits associated with more anger). Individual items estimated 
betas (with error bars representing 95% confidence interval [CI]) were summarized 
and presented in supplementary forest plots. These were sorted by the size of each 
estimated beta for each construct separately.

Prospective analyses
At baseline, patients with a self-reported or with a professionally reported primary 
clinical diagnosis of BD were excluded. As the BD section of the CIDI was not conducted 
at baseline, we applied a lag- time analysis of 2 years, excluding all incident cases of 
hypomanic cases based on the CIDI between baseline and 2-year follow-up. In 1744 
participants, 28 experienced CIDI-confirmed incident hypomania during follow-up 
(between 2 and 9 years). Kaplan–Meier analysis was used to examine the relationship 
between baseline aggression reactivity and conversion to BD. Hazard ratios (HR) with 
95% CI of conversion to BD were estimated by Cox proportional hazards models. The 
date of inclusion into the cohort was considered the baseline for each patient in the 
survival analysis. The primary endpoint consisted of all incident cases during the 
follow-up period, the survival time, and the diagnoses at each time point based on 
the CIDI. All follow-up losses as well as patients who did not experience a hypomanic 
episode were censored. We estimated three models: (a) a crude model that did not 
include any covariates, (b) an adjusted model that included gender, age, and level 
of education, and (c) a fully adjusted model that also included alcohol dependency, 
severity of depression symptoms and comorbid anxiety disorder. We tested for a linear 
trend across tertiles of incidents of hypomania.

Multivariable logistic and Cox regression analyses and ANCOVA were performed 
using IBM SPSS statistical software (version 25; IBM Corp.). The analyses regarding 
individual items and forest plots were computed using the R statistical software, ver-
sion 3.4.1 (R Foundation for Statistical Computing, Vienna, Austria, 2016. URL: https:// 
www.R-project.org/). A two-sided p value was considered statistically significant at 
the 0.05 level.

3
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Results

Cross-sectional results
Demographic and clinical characteristics on (hypo)manic episodes of wave 4 (at 4 years 
follow-up) are shown in Table 1. Participants (N = 1585) were on average 46.3 years old 
(SD = 12.6) and 68.8% were female. There were 77 (4.9%) patients who had converted 
from unipolar depression to BD based on CIDI during the two through four-year waves 
(Table 1). There were no notable differences found in the sociodemographic between 
the groups. Patients with current depressive disorder showed more severe symptoms 
of depression compared with the other two groups. The group of converted patients 
smoked more often and suffered more from alcohol dependency than the two other 
groups. These patients also used more benzodiazepines, selective serotonin reuptake 
inhibitors, and psychotropic medication compared to other groups.

Significant differences were present in the crude model for all anger constructs 
among the three groups (all p’s < .001). The between differences persisted the adjusted 
models in continuous variables (see forest plot in Figure 2) with (F (2, 1582) = 8.20, p < 
.001 for trait anger; F (2, 1456) = 5.61, p = .004 for aggression reactivity. In the adjusted 
models, patients who were converted had the highest marginal mean levels on trait 
anger and aggression reactivity in comparison with remitted patients with a mean 
difference; (MD = 1.87, SE = 0.6, p = .001) for trait anger, and (MD = 1.76, SE = 0.5, p = .001) 
for aggression reactivity and current depressed patients (MD = 2.35, SE = 0.6, p < .001) 
for trait anger, (MD = 1.71, SE = 0.6, p = .002) for aggression reactivity.

Results of adjusted analysis in categorical variables (see forest plot in Figure 3) 
were also significant with χ2 (2) = 4.55, p = .041 for anger attacks; χ2 (2) = 5.12, p = .02 
for antisocial personality traits; and χ2 (2) = 10.41, p = .001 for borderline personality 
traits. Furthermore, the converted group also had the highest prevalence of anger 
attacks (22.1%), antisocial personality traits (9.1%) and borderline personality traits 
(36.4%) compared to those with remitted and current depression.

Results of the individual items of constructs (Figures S1–S5) with estimated betas 
and 95% CI show that anger attack items measuring physical sensation and anger 
items were most strongly associated with hypomania. Moreover, almost all the items 
of PDQ borderline personality disorder-subscale were statistically significantly asso-
ciated with hypomania and were more prominently associated than the other anger 
constructs. It was also notable that specifically the items that measure impulsiveness 
were strongly associated, rather than items that measure anti-sociability, such as 
bullying or harming other people.

3
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Prospective results
Baseline characteristics are summarized in Table 1. The subjects at baseline (n = 1744) 
were on average 42.5 years of age (SD = 12.6) and were predominantly female (68.3%). 
The sample consisted of 560 (29.7%) patients with remitted depressive and/or anxiety 
disorder and 1.328 (70.3%) patients with a current depressive and/or anxiety disorder. 
Based on CIDI 28 cases of hypomanic episodes were identified, signalling conversion 
to BD, from 2 to 9 years of follow-up. Relatively smaller number of incident cases of 
(hypo)mania in prospective analysis compared with cross-sectional analysis (28 vs. 
77) is due to the exclusion of all the cases between baseline and 2 years of follow-up 
in prospective analysis to exclude all prevalent cases from the prospective analysis.

Kaplan–Meier analysis of survival with the incident hypomanic episode as outcome 
showed that patients with higher levels of aggression reactivity had higher conversion 
rates compared to patients with lower levels of aggression reactivity (Figure 4). This 
association is also displayed in Table 2; showing that, compared to patients in the 
lower tertile of aggression reactivity (low is reference with HRs of 1 and intermediate 
with HRs of 1.34), those in the top tertile had a higher rate (HRs of 4.63) of incident 
cases of hypomania. In the fully adjusted model, aggression reactivity was a significant 
predictor, with an HRs 1.4 (95% CI, 1.02–1.93; p = .037) per 1-SD increase in aggression 
reactivity.

Fig. 4. Kaplan–Meier curves of incident (hypo)mania according to tertiles of aggression reactivity. P value 
by log-rank (Mantel–Cox) test

3
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Table 2. Tertiles of aggression reactivity as a predictor of incident of (hypo)mania in sample of patients 
with depression and/or anxiety disorder

Tertiles of aggression reactivity

Lower 
scores

Intermediate 
scores

Higher scores P-value for 
Trend#

Participants, No. 590 623 525

Cases, NO. (%) 4 (0.7%) 6 (1.0%) 18 (3.4%)

Hazard ratio (95% confidence interval):

Crude 1.0 (ref) 1.41 (0.40-4.99) 5.27 (1.79-15.6) < 0.001

Adjusted* 1.0 (ref) 1.37 (0.39-4.88) 4.87 (1.63-14.6) < 0.001

Fully adjusted model** 1.0 (ref) 1.34 (0.37-4.69) 4.63 (1.54-13.9) 0.037

Continuous aggression reactivity (z-value) P-value

Hazard ratio (95% confidence interval):

Crude 1.84 (1.41-2.41) < 0.001

Adjusted* 1.78 (1.36-2.35) < 0.001

Fully adjusted model** 1.4 (1.02-1.93) 0.037

# Data obtained by an analysis of variance for trend, linear term.
*Adjusted for gender, age, level of education.
** Additionally adjusted for alcohol dependence and severity of depression symptoms (IDS).

Discussion

The purpose of this study was first to examine the association of different constructs 
of anger with BD; and second to determine the predictive role of aggression reactivity 
in conversion to BD. Our study demonstrated a strong and consistent finding in the 
prospective as well as in the cross-sectional analyses. We found that higher levels of 
anger in all its variants were consistently associated with bipolarity versus those with 
a history of unipolar depression. Second, we found that aggression reactivity was 
predictive of conversion to BD.

Cross-sectionally, all the different constructs of anger and affective instability 
(i.e., trait anger, aggression reactivity, anger attacks, and personality traits associated 
with more anger) showed consistent associations, with the strongest association and 
highest prevalence in the converted group in comparison to the remitted and current 
depression groups. These results were in line with previous findings showing that BD 
patients scored higher on anger-related measures (18, 22) in comparison to unipolar 
depressed groups.
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Regarding our prospective findings, we found that aggression reactivity was a 
risk factor for the conversion to BD in persons with a history of unipolar depression. 
Although two earlier prospective studies (20, 22) showed that feelings of anger were more 
frequent during the follow-up waves in BD patients in comparison with subjects with 
other psychiatric disorders and healthy controls, we are not aware of previous studies 
that examined the predictive value of an anger construct in relation to conversion to 
BD.

Affective instability and dysregulation in general seem to be distinctive factors for 
BD compared to unipolar depression in the current sample, since our results show 
that both antisocial- and borderline personality traits were more prevalent in the BD 
conversion group than in the currently depressed and remitted unipolar depression 
group. Results were most striking for the borderline traits, which is in line with previous 
findings showing that emotional instability is a core characteristic in both BD and bor-
derline personality disorder. Deltito et al. (2001) suggest that the current classification 
may fail to differentiate between the two disorders considering the complexity and 
heterogeneity within these patient groups and that perhaps borderline and bipolar 
might be the two extremes of the same spectrum (30). Additionally, a longitudinal study 
showed that comorbid borderline and antisocial personality traits predicted the risk 
of aggression in BD, while controlling for potential confounding factors (48).

Whether emotion regulation problems are more characteristic for BD than unipolar 
depression is unclear, since the few studies into this topic had contradicting results 
(49, 50). We might carefully conclude, based on the current and previous findings, that 
especially anger and aggression dysregulation are the most distinct affective charac-
teristics for BD when compared to unipolar depression. One important explanation 
for this finding might be the occurrence of mixed mood states. Although results are 
not fully conclusive, agitated depression or mixed depression (i.e., depressed epi-
sodes with the simultaneous presence of several manic symptoms, like irritability) in 
unipolar depression might be one of the early signs of conversion to BD since mixed 
episodes are more prevalent in BD (51). However, it is unclear to what extent the current 
and previous findings are associated with the increased occurrence of mixed mood 
states in BD patients.

Another potential explanation for the more distinct problems in regulation of anger 
in BD patients compared to unipolar depression patients might reside in differences 
in emotion regulation styles. Although most dysfunctional emotion regulation styles 
are comparable between BD and unipolar depression patients (e.g., rumination and 
catastrophizing) (52, 53) there are indications for important differences. Both on the 
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cognitive and behavioural levels, BD patients seem to have the tendency to upregulate 
activated mood states. For instance, Kelly, Mansell (54) showed that positive appraisal 
about activated states predicted BD (in a sample with BD, unipolar depression, and 
healthy controls). BD patients also seem to have more extreme positive self-relevant 
appraisals of the feelings of activation than healthy controls and unipolar depressed 
patients (55, 56). Additionally, at least a subgroup of the bipolar patients is more likely to 
engage in stimulating and activating behaviour that potentially induces a hypomanic 
episodes (57). Although previous studies focused specifically on activated states, such 
as happiness or euphoria, anger can also be considered as an activated mood state 
as well.

Feelings of anger might be an important target for early recognition of illness and 
intervention in BD. Increased feelings of anger in unipolar patients in combination with 
some other known clinical characteristics, such as multiple brief depressed episodes, 
a lack of response to antidepressants, a family history of BD (58) might help to signal 
an upcoming conversion to BD. In addition, agitated affective states in BD patients 
deserve attention for its own sake, as these may have negative consequences for their 
quality of life and that of their loved ones (59). Since BD patients experience extensive 
emotional instability even during euthymic states (14) and seem to use maladaptive 
strategies (60), it is important that they learn to regulate such feelings in an appropriate 
way. Psychotherapy, social therapy, and group-oriented approaches can help BD pa-
tients to prevent decompensation and to develop healthier social relationships. Other 
treatment strategies that may especially be apt to improve emotion regulation are 
dialectical behaviour therapy and systems training for emotional predictability and 
problem-solving program, which is based on cognitive behavioural therapy combined 
with emotional management skill training (61, 62).

One of the strengths of this study is its longitudinal design and the inclusion of a 
large group of participants that oversampled patients with (preceding) depression. 
This is the first study that investigated prospectively the predictive value of feelings of 
anger in conversion to BD. In addition, this is the first study that examined five different 
constructs of anger in relation to BD, with strong and consistent findings. There are 
also limitations that need to be addressed. First, the primary focus of this prospective 
cohort study on unipolar rather than bipolar depression resulted in a relatively small 
sample of patients who experienced a hypomanic episode during follow-up. Second, 
even though we adjusted for potential confounders, a family history of BD was not as-
sessed and could not be included as cofounder. Third, the current use of antipsychotic 
medication and mood stabilizers might have had a dampening effect on anger and 
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aggression, leading to an underestimation rather than an overestimation of our results 
(63). However, the group taking these medications was fairly small. Finally, participants 
who dropped out or missed scales at follow-ups had probably higher risk of anger or 
irritability. Exclusion of this specific group might have led to underestimation of our 
results.

We can conclude that aggression reactivity is a robust risk factor for the conversion 
from unipolar to BD. In addition, patients who had experienced hypomania and thus 
had converted to BD showed more feelings of anger in comparison with unipolar 
depressive patients. Identifying the potential risk factors for the development of BD 
might have clinical value in earlier recognition, prevention of conversion into mania, 
and better targeted interventions.
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Supplementary Fig. 1. Associations of individual items of trait anger estimated beta with 95% CI (repre-
sented by error bars of those converting to BD versus those with remitted unipolar depression). Analyses 
were adjusted for gender, age and level of education.

Supplementary Fig. 2. Associations of individual items of aggression reactivity estimated beta with 95% 
CI (represented by error bars of those converting to BD versus those with remitted unipolar depression). 
Analyses were adjusted for gender, age and level of education.
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Supplementary Fig. 3. Associations of individual items of anger attack estimated beta with 95% CI (repre-
sented by error bars of those converting to BD versus those with remitted unipolar depression). Analyses 
were adjusted for gender, age and level of education.

Supplementary Fig. 4. Associations of individual items of borderline personality traits estimated beta 
with 95% CI (represented by error bars of those converting to BD versus those with remitted unipolar 
depression). Analyses were adjusted for gender, age and level of education.
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Supplementary Fig. 5. Associations of individual items of antisocial personality traits estimated beta 
with 95% CI (represented by error bars of those converting to BD versus those with remitted unipolar 
depression). Analyses were adjusted for gender, age and level of education.
*Childhood antisocial personality traits.
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Abstract

Background: Childhood trauma is associated with severe sequelae, including 
stress-related mental health disorders that can perpetuate long into adulthood. A key 
mechanism in this relationship seems to be emotion regulation. We aimed to investi-
gate (1) whether childhood trauma is associated with anger in adulthood, and, if so, 
(2) to explore which types of childhood trauma predominate in the prediction of anger 
in a cohort that included participants with and without lifetime affective disorders.

Methods: In the Netherlands Study of Depression and Anxiety (NESDA), childhood 
trauma was assessed with a semi-structured Childhood Trauma Interview (CTI) at 
baseline, and analysed in relation to anger as measured at 4-year follow-up with the 
Spielberger Trait Anger Subscale (STAS), the Anger Attacks Questionnaire, and cluster B 
personality traits (i.e., borderline, antisocial) of the Personality Disorder Questionnaire 
4 (PDQ-4), using analysis of covariance (ANCOVA) and multivariable logistic regression 
analyses. Post-hoc analyses comprised cross-sectional regression analyses, using 
the Childhood Trauma Questionnaire – Short Form (CTQ-SF) also obtained at 4-year 
follow-up.

Results: Participants (n = 2271) were on average 42.1 years (SD = 13.1), and 66.2% 
were female. Childhood trauma showed a dose-response association with all anger 
constructs. All types of childhood trauma were significantly associated with borderline 
personality traits, independently of depression and anxiety. Additionally, all types of 
childhood trauma except for sexual abuse were associated with higher levels of trait 
anger, and a higher prevalence of anger attacks and antisocial personality traits in 
adulthood. Cross-sectionally, the effect sizes were larger compared to the analyses 
with the childhood trauma measured four years prior to the anger measures.

Conclusions: Childhood trauma is linked with anger in adulthood, which could be of 
particular interest in the context of psychopathology. Focus on childhood traumatic 
experiences and adulthood anger may help to enhance the effectiveness of treatment 
for patients with depressive and anxiety disorders. Trauma-focused interventions 
should be implemented when appropriate.
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Introduction

Childhood trauma (CT) is associated with severe mental health consequences that 
can perpetuate long into adulthood (1). CT, as stated by the World Health Organization 
(WHO), is defined as “all forms of physical and/or emotional ill-treatment, sexual abuse, 
neglect or negligent treatment or commercial or other exploitation, resulting in actual 
or potential harm to the child’s health, survival, development or dignity in the context 
of a relationship of responsibility, trust or power” (2). In the Netherlands, up to 1 out of 
4 children reported ever having endured some form of maltreatment (3), although the 
prevalence of CT is likely to be an underestimation as a result of underreporting due 
to fear, secrecy, and stigma (4).

The substantial impact of CT is reflected by its association with the high prevalence 
of depressive and anxiety disorders in adulthood, including increased comorbidity and 
chronicity (5). Although there are multiple potential mechanisms for psychopathology 
in the context of CT, emotion regulation arises as a key mechanism (6). Poor emotion 
regulation can be a consequence of parents lacking sensitiveness and responsiveness 
to their children’s emotional states or a poor parental self-regulation, learning children 
to be very attentive and ready to brace themselves for a possible emotional outburst 
of a parent (7). This heightened sense of awareness of the emotional state of a parent 
can lead to a faster perception of threat in later life and to a defense system more 
‘ready’ to respond lowering the threshold to experience anger (8). Furthermore, by 
being exposed to the uncontrolled anger of primary caregivers, maltreated children 
are at higher risk of becoming perpetrators themselves by modelling (9, 10).

Cross-sectional studies that took into account a broad spectrum of childhood 
adversities found significant associations between CT, on the one hand, and anger 
in adulthood, on the other hand, including a dose-response relationship (11-14). Male 
delinquents with a history of emotional or sexual abuse were nearly twice more 
likely to have high trait anger than those without emotional or sexual abuse (11), and 
a history of physical abuse was found to be associated with a 27% increase in trait 
anger in the general population (15). Only a few cross-sectional studies focused on 
other anger constructs than trait anger, such as anger expression–outwards, anger 
expression–inwards, and anger control, although these studies found low correlations 
(16) or no correlations with CT at all (17). Longitudinal studies, in contrast, showed that 
childhood maltreatment was predictive of anger in adulthood (18, 19). Thus, the evidence 
suggests that CT is related to anger in adulthood, although the relationship has not 
been studied extensively among patients with affective disorders.

4
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The link between CT and anger among adult patients with an affective disorder 
could be of importance, as anger is very prevalent among such disorders (20) and may 
even serve as a mediator of the relationship between CT and subsequent adulthood 
psychopathology (21). Additionally, previous studies have shown that high levels of 
anger may lead to treatment dropout and poorer treatment outcomes in adults (22, 23). 
Continuing on this, anger remains elevated in remitted patients compared to healthy 
controls (20), and both residual symptoms and the experience of childhood trauma 
are risk factors for relapse (24). Thus, the link between CT and anger may yield anchor 
points for better and enduring effects of treatment for affective disorders.

The aims of the present study were (1) to investigate the association between 
CT and anger in adulthood, including trait anger, anger attacks, and borderline- and 
antisocial personality traits as constructs of anger and (2) to explore which types 
of CT predominate in the prediction of anger in a cohort that included participants 
without lifetime psychiatric disorders, with current or remitted depressive and anxiety 
disorders, or comorbid depressive and anxiety disorders.

Methods

Participants
Data stemmed from the Netherlands Study of Depression and Anxiety (NESDA), an 
ongoing, multisite, prospective cohort study. The study included participants with 
current or remitted depressive and anxiety disorders, comorbid depressive and 
anxiety disorders, and individuals without lifetime psychiatric disorders (“healthy 
controls”). In total, NESDA recruited 2981 participants at baseline ranging from 18-65 
years old, as described in detail elsewhere (25). The exclusion criteria were (1) suffering 
from another primary diagnosis (e.g., psychotic disorder, severe substance abuse dis-
order, bipolar or obsessive-compulsive disorder) and (2) insufficient mastery of the 
Dutch language. Baseline data collection took place between 2004 and 2007 and the 
4-year follow-up between 2008 and 2011 in which wave anger was assessed. NESDA 
recruited participants from community care, primary care, and specialized outpatient 
mental health care from areas around Amsterdam, Groningen, and Leiden. The study 
was approved by the ethical committees of participating universities (VU University 
Medical Center, University Medical Center Groningen, and Leiden University Medical 
Center). All participants provided written informed consent.

Eleven participants with missing data on CT at baseline, 573 participants who 
dropped out between baseline and 4-year follow-up, and 126 participants with missing 
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data on CT or anger questionnaires at 4-year follow-up were excluded, resulting in a 
remaining sample of 2271 (76.2%) included in the main analyses (Fig. 1). The excluded 
710 participants had a lower level of education (p < 0.001), a higher Body Mass Index 
(BMI) (p = 0.040), were more often current smokers (p < 0.001), alcohol dependent or 
alcohol abusers (p = 0.004), had less severe worry symptoms (p’s < 0.001), and had 
more severe depressive and anxiety symptoms (p’s < 0.001) at baseline compared to 
the 2271 included participants.

Fig. 1. Flowchart of included participants in the main and sensitivity analyses
Note. NESDA = Netherlands Study of Depression and Anxiety; CTI = Childhood Trauma Interview; 
CTQ-SF = Childhood Trauma Questionnaire – Short Form.

Measurements

CT and life events
Exposure to CT in NESDA was assessed twice: at the baseline using the structured 
Childhood Trauma Interview (CTI) (26), and at a 4-year follow-up using the self-reported 
Childhood Trauma Questionnaire-Short Form (CTQ-SF) (27).

The CTI comprised two sections. The first section of the interview consists of sev-
eral questions on childhood life events before the age of 16: parental loss, divorce of 
parents, or being placed in care (i.e., child home, juvenile prison, foster family). Each 
event was scored as 0 (did not happen) or 1 (did happen). The childhood life event 
index ranged from 0–2 (0, no childhood life events; 1, one childhood life event; 2, two 
or more childhood life events (28)).

The second section contains four yes or no questions on experienced emotional 
neglect, psychological, physical, or sexual abuse before the age of sixteen. Participants 
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were asked the following questions: (1) Were you emotionally neglected, meaning 
nobody ever listened to you at home, your problems and experiences were ignored, 
and you felt that there was no attention or support from your parents? (2) Were you 
psychologically abused, meaning being yelled at, falsely punished, subordinated to 
your siblings, or being blackmailed? (3) Were you being abused physically, meaning 
being hit, kicked, beaten up or other types of physical abuse? (4) Were you sexually 
abused, meaning being touched or having to touch someone in a sexual way against 
your will? (26). Subsequently, if answered yes, participants were asked to score the fre-
quency on a 5-point Likert-scale ranging from 1 (once) to 5 (very often) and were asked 
for the perpetrator. Scores for each question were categorized to calculate a frequency 
score ranging from 0–2 (0, never happened; 1, once or sometimes; 2, regularly/very 
often). These scores combined into the childhood trauma index. This is the sum score 
of the four questions ranging from 0–8, where a higher number corresponds with a 
higher frequency and more types of CT (28, 29).

At 4-year follow-up, the CTQ-SF was assessed, which is a 28-item self-report in-
strument. It retrospectively assesses the same four CT categories of the CTI, with the 
addition of physical neglect (27). Convergent validity was found to be fair as indicated 
by moderate correlations between analogous subscales of the CTQ-SF and the CTI 
(i.e., childhood trauma index): emotional neglect (ρ = .60), emotional abuse (ρ = .57), 
physical abuse (ρ = .61), and sexual abuse (ρ = .57) (30). These associations were not 
attenuated by disorder status.

Trait Anger
Trait anger is described as a person’s proneness to experience feelings of anger and 
was measured using a Dutch adaptation of the trait anger subscale of the Spielberger 
State-Trait-Anger Scale (STAS) (31, 32). The STAS is a self-report measure that also 
includes a measure of state anger, not used in this study. The trait anger subscale 
contains 10 items to which participants answer on a 4-point Likert scale ranging from 
1 (almost never) to 4 (almost always), leading to a sum score ranging from 10 to 40. 
The scale is subdivided in two scores, namely ‘temperament’ (i.e., the disposition to 
experience anger; Items 1, 2, 3, 5, and 6) and ‘reaction’, (i.e., the disposition to express 
anger especially upon provocation; Items 7, 8, and 10). Psychometric properties have 
shown high test-retest reliability (rtt = 0.78) and good item-total correlations (> 0.40) 
(31). The Cronbach’s alpha in our sample was 0.89, showing good internal consistency.
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Anger Attacks
The anger attacks questionnaire (33) is a self-rated instrument used to measure the 
presence or absence of anger attacks during the previous 6 months. Anger attacks 
are described as sudden spells of anger accompanied by autonomic activation and 
are experienced as uncharacteristic and inappropriate for the situation (34). In order 
to establish the presence of anger attacks in a dichotomous matter, all the criteria of 
the questionnaire need to be met over a period of the past 6 months: (1) irritability, 
(2) overreaction to minor annoyances, (3) inappropriate anger and rage directed at 
others, (4) incidence of one or more anger attacks within in the past month, (5) oc-
currence of at least four out of the thirteen following autonomic and/or behavioral 
features in at least one of the attacks: tachycardia, hot flashes, tightness of the chest, 
paresthesia, dizziness, shortness of breath, sweating, trembling, panic, feeling out of 
control, feeling like attacking others, attacking physically or verbally, and throwing 
or destroying objects (35).

Cluster B personality traits
A shortened 37-item version of the Dutch adaptation of the Personality Disorder 
Questionnaire (PDQ-4) was used to screen for the presence or absence of characteris-
tics of antisocial and borderline personality traits, based upon the criteria of the fourth 
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) for these 
personality disorders (36, 37). The questionnaire consists of dichotomous (‘true’/‘false’) 
items, of which 8 items correspond with borderline personality disorders traits (e.g., “I 
have difficulty controlling my anger or temper”), and one additional item (the 9th item) 
measuring the impulsivity (e.g. “I have done things on impulse that could have gotten 
me into trouble”) comprising 6 sub-items (e.g. “Reckless driving”). Seven items cor-
respond with antisocial personality disorder traits (e.g. “I don’t care if others get hurt 
as long as I get what I want”) and the remaining 15 items correspond with antisocial 
behavior before the age of 15 (e.g. “I was considered a bully”). Borderline personality 
disorder traits (α = 0.75) and antisocial personality disorders traits (α = 0.57) were used 
in the current analyses, with a cut-off for the presence of these traits being ≥ 5 and ≥ 3 
respectively. Test-retest reliability over three different time periods were on average 
0.67 (38).

Symptom severity
The severity of depressive symptoms in the last seven days was measured using the 
self-report 30-item Inventory of Depressive Symptomatology (IDS-SR) (39). Answers are 
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given on a 4-point Likert scale (0–3), with a sum score ranging from 0 to 84, due to a 
calculation of only 28 out of 30 items. The Beck Anxiety Inventory (BAI) is a self-report 
measure consisting of 21 items answered on a 4-point Likert scale (0–3). The answers 
result in a sum score ranging from 0 to 63 (40). The BAI gives an impression of the 
somatic manifestation of anxiety over the last week. The Fear Questionnaire (FQ), 
a 15-item self-report measure, uses a 9-point Likert scale (0–8), with a sum score 
ranging from 0 to 120 (41). This measure assesses distress and avoidance instead of 
fear of particular situations. The abbreviated 11-item version of the Penn State Worry 
Questionnaire (PSWQ) was used to assess pathological worry and general anxiety (42). 
Answers to this questionnaire were given on a 5-point Likert scale (1–5), with a sum 
score ranging from 11 to 55 points.

Covariates
Sociodemographic and clinical covariates used for the analyses were self-reported 
sex, age, level of education (in years), BMI, smoking status (current/not current), and 
lifetime DSM IV-based alcohol dependency or abuse as measured using the Composite 
International Diagnostic Interview (CIDI; WHO version 2.1). The CIDI, which is a di-
agnostic interview based on the criteria of the DSM-IV, was also used to diagnose 
depressive (i.e., major depressive disorder and dysthymia) and anxiety disorders (i.e., 
panic disorder, social phobia, generalized anxiety disorder and agoraphobia). The CIDI 
was used to assess remitted or current disorders in the preceding 6 months at both 
baseline and 4-year follow-up. The CIDI shows high interrater reliability (43) and high 
test-retest reliability (44).

Statistical analyses
The main analyses used the CTI indices to reduce the chance of reverse causation. 
Baseline sociodemographic and clinical characteristics were summarized across the 
childhood trauma index (i.e., score 0, 1–3 and 4–8), using analysis of variance (ANOVA) 
for continuous variables and chi-squared tests for categorical variables.

ANOVA was used to compare the mean levels of the continuous variable trait anger, 
and chi-squared tests were used to compare the prevalence of the dichotomous vari-
ables anger attacks, borderline personality traits, and antisocial personality traits 
across the childhood trauma index. These analyses were repeated and adjusted for 
sex, age, level of education, BMI, smoking, alcohol dependency or abuse, and disorder 
status using analysis of covariance (ANCOVA) and multivariable logistic regression 
analyses.
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We used a table and forest plot to show the results from the effects of the CTI 
(i.e., presence of childhood life events and the four CT types [i.e., emotional neglect, 
psychological, physical, or sexual abuse]) on the different anger measures, through 
logistic regression analysis (with 95% CI). The total trait anger score was dichotomized 
using the 75th percentile as a cut-off, representing a high trait anger score (cutoff ≥ 18). 
Logistic regression analyses were performed to examine the associations between the 
presence of childhood life events with a childhood life events index > 1 and different 
types of CT (i.e., emotional neglect, psychological abuse, physical abuse, and sexual 
abuse) measured at baseline, and the outcome anger measures obtained at 4-year 
follow-up. The analyses were repeated adjusting for sex, age, level of education, BMI, 
smoking, alcohol dependency or abuse, and disorder status (i.e., current depressive 
disorder and current anxiety disorder) using multivariable logistic regression.

A correlation analysis was performed establishing the correlation coefficients 
between the childhood life event index, childhood trauma index, CTQ-SF, anger 
measures (i.e., trait anger, anger attacks, borderline personality traits, and antisocial 
personality traits), and symptom severity measures (i.e., IDS-SR, BAI, PSWQ, FQ). To 
present the correlations in an intuitive manner, the data was visualized as a heat plot.

Regression analyses were repeated cross-sectionally, using the CTQ-SF. The 
CTQ-SF total score was categorized into three severity groups. The associations be-
tween the CTQ-SF and outcome anger measures were first tested in an unadjusted 
model using ANOVA and chi-squared tests. Subsequently, ANCOVA and multivariable 
logistic regression analyses were performed adjusting for the previously mentioned 
covariates.

As negative affect may enhance the recollection of negative experiences (45), we 
also performed sensitivity analyses. We repeated the main analyses using the child-
hood trauma index at baseline and the anger measures at 4-year follow-up excluding 
participants with a current depressive and/or anxiety disorder at baseline (Fig. 1). A 
two-tailed p < 0.05 was considered statistically significant. Analyses were performed 
using IBM SPSS statistical software (version 25, IBM Corp) and the R statistical soft-
ware, version 4.0.3 (R Foundation for Statistical Computing, Vienna, Austria 2016. URL: 
https://www.R-project.org/).

4
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Results

Sample characteristics
The mean age of the participants (N = 2271) was 42.1 years, and 66.2% were female. 
Table 1 shows the sample characteristics categorized according to the childhood 
trauma index. As shown here, participants with a higher childhood trauma score were 
significantly more often female, older, had less years of education, a higher BMI, were 
more often smokers, and more often suffered from alcohol dependency or abuse com-
pared to participants with low childhood trauma scores. A higher childhood trauma 
score was associated with a current diagnosis of depression, both with and without a 
comorbid anxiety disorder, but the childhood trauma score was not associated with 
pure anxiety disorder. Furthermore, a higher childhood trauma score was associated 
with higher scores on depression and anxiety severity scales, and the use of benzo-
diazepines and antidepressants.

Table 1. Characteristics of the study sample (N = 2271) at baseline according to childhood trauma index

Childhood trauma score
0

(n = 1216)
1–3

(n = 600)
4–8

(n = 455)
P-value 
for trend

Sociodemographics
Female sex, no. (%) 743 (61.1) 433 (72.2) 328 (72.1) < 0.001
Age in years, mean (SD) 40.6 (13.7) 42.5 (12.5) 45.6 (11.4) < 0.001
Education in years, mean (SD) 12.5 (3.2) 12.7 (3.3) 11.7 (3.3) < 0.001
BMI, kg/m2, mean (SD) 25.2 (4.7) 25.3 (5.0) 26.6 (5.6) < 0.001
Smoking, no. (%) 406 (33.4) 206 (34.3) 182 (40.0) 0.019
Lifetime alcohol dependency/abuse, no. (%) 286 (23.5) 166 (27.7) 137 (30.1) 0.003

Clinical characteristics
Disorder status
Current depressive disorder, no. (%) 129 (10.6) 81 (13.5) 79 (17.4) < 0.001
Current anxiety disorder, no. (%) 203 (16.7) 117 (19.5) 89 (19.6) 0.11
Current comorbid disorder, no. (%) 188 (15.5) 153 (25.5) 160 (35.2) < 0.001

Severity measures
IDS-SR total score, mean (SD) 15.7 (12.5) 21.7 (13.3) 28.2 (13.3) < 0.001
BAI total score, mean (SD) 8.68 (9.2) 11.7 (9.3) 15.6 (10.6) < 0.001
FQ total score, mean (SD) 18.9 (16.4) 25.1 (19.0) 31.4 (21.4) < 0.001
PSWQ total score, mean (SD) 25.7 (13.1) 29.5 (13.9) 31.9 (14.7) < 0.001

Medication use
Benzodiazepines, no. (%) 121 (10.0) 103 (17.2) 91 (20.0) < 0.001
Antidepressants, no. (%) 219 (18.0) 156 (26.0) 160 (35.2) < 0.001

Note. BMI = Body Mass Index; IDS-SR = Inventory of Depressive Symptomatology, self-report; BAI = Beck 
Anxiety Inventory; FQ = Fear Questionnaire; PSWQ = Penn State Worry Questionnaire. Data are number 
(percentage) or mean (SD), when appropriate. P-values by ANOVA linear term or Chi square tests (for linear 
association). Significant at p < 0.05.
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Anger according to trauma groups
Between-group differences according to childhood trauma index are shown in table 
2. A higher childhood trauma score was associated with a higher trait anger score (p < 
0.001). Additionally, the prevalence of anger attacks (p < 0.001), borderline personality 
traits (p < 0.001), and antisocial personality traits (p = 0.002) was significantly higher 
in participants having suffered from childhood trauma compared to those reporting 
no history of childhood trauma. All associations remained statistically significant in 
the adjusted models.

Type of childhood trauma associated with anger
Figure 2 shows the (adjusted) odds ratios of different anger measures according to 
childhood life events and different types of childhood trauma. Childhood life events 
and all types of CT except sexual abuse were independently associated with trait 
anger, showing the strongest association with emotional neglect (OR = 1.42, p < 0.001). 
Furthermore, emotional neglect (OR = 1.35, p = 0.004), psychological abuse (OR = 1.31, 
p = 0.024) and physical abuse (OR = 1.48, p = 0.004) were independently associated with 
anger attacks. All types of CT, but not the childhood life event index, were significant-
ly associated with borderline personality traits, with high ORs regarding emotional 
neglect (OR = 1.76, p < 0.001) and psychological abuse (OR = 1.77, p < 0.001). Last, all 
trauma measures except for sexual abuse were significantly associated with antiso-
cial personality traits, with the highest OR for physical abuse (OR = 1.98, p = 0.002). 
However, it must be noted that only a few (n = 40; 1.8%) participants were categorized 
as having antisocial personality traits.

Correlations between outcomes
Figure 3 shows a heat plot of the correlations between trauma, anger and different 
severity measures of depression and anxiety. The childhood trauma index and CTQ-SF 
were strongly correlated (ρ = 0.686, p < 0.001), but both measures showed only a weak 
correlation with the childhood life event index. All three trauma measures showed 
significant but only rather weak correlations with anger outcomes, with a moderately 
strong correlation between the CTQ-SF and borderline personality traits (ρ = 0.329, 
p < 0.001). Childhood life events showed a weak correlation with the BAI (ρ’s 0.046, 
p = 0.028), but non-significant correlations with other severity measures (i.e., IDS-SR, 
FQ, PSWQ). In contrast, the childhood trauma index and the CTQ-SF correlated with 
all symptom severity measures, with low to moderate correlations.

4
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Fig. 2. The (adjusted) odds ratios of different anger measures according to childhood life events and 
different types of childhood trauma. Model 1 shows the crude (unadjusted) model. Model 2 adjusted for 
sex, age, level of education, BMI, smoking, alcohol dependency/abuse, disorder status at baseline.

Post-hoc analyses
Supplementary Table 1 shows the cross-sectional between-group differences accord-
ing to the CTQ-SF. The associations between CT and anger measures remained in the 
cross-sectional analyses, with a higher score on the CTQ-SF corresponding to a higher 
trait anger score (p < 0.001). A higher prevalence of anger attacks (p < 0.001), borderline 
personality traits (p < 0.001), and antisocial personality traits (p < 0.001) was found in 
participants having suffered from CT compared to those reporting no history of CT. 
Cross-sectionally, the effect sizes were larger compared to the analyses with the CT 
measured four years prior to the anger measures.

In sensitivity analyses, we excluded participants with a current depressive and/or 
anxiety disorder at baseline to check for reporting bias (Table 3). A higher score on the 
childhood trauma index was associated with a higher trait anger score (p < 0.001) and a 
higher prevalence of borderline personality traits (p < 0.001). Childhood trauma score 
was not associated with anger attacks (X2 = 2.47, p = 0.12) and antisocial personality 
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Fig. 3. Heat plot of correlations between childhood trauma (i.e., CTI - Childhood trauma index; CTQ-SF), 
childhood life events, anger measures (i.e., Trait anger, Anger attacks, PDQ-4 Borderline, PDQ-4 Antisocial), 
and symptom severity measures (i.e., IDS-SR, BAI, FQ, PSWQ). We used a sum score for the dichotomous 
variables anger attacks, PDQ-4 Borderline, and PDQ-4 Antisocial using the 5, 9, and 7 items respectively. 
The darker the color, the stronger the correlation. Non-significant correlations are shown in white. Cor-
relations are presented in Spearman’s ρ. CTI = Childhood Trauma Interview; CTQ-SF = Childhood Trauma 
Questionnaire – Short Form; PDQ-4. = Personality Disorder Questionnaire 4; IDS-SR = Inventory of Depres-
sive Symptomatology, self-report; BAI = Beck Anxiety Inventory; FQ = Fear Questionnaire; PSWQ = Penn 
State Worry Questionnaire.

traits (X2 = 1.64, p = 0.20). Due to the exclusion of participants with a current depres-
sive and/or anxiety disorder, only 30 and 6 participants remained with anger attacks 
and antisocial personality traits respectively and therefore limited the statistical 
power of the current analysis.
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Discussion

This study aimed to examine the association between CT and several anger outcomes. 
Our findings indicate that a history of CT is associated with higher levels of trait anger, 
and a higher prevalence of anger attacks, borderline-, and antisocial personality 
traits in adulthood. All types of CT except for sexual abuse were associated with trait 
anger, anger attacks and antisocial personality traits, independently of depression 
and anxiety. Additionally, all types of CT were significantly associated with borderline 
personality traits.

Our findings support prior cross-sectional and longitudinal studies that found an 
association between CT and different anger outcomes in adulthood (11-14, 18, 19), including 
a dose-response relationship between CT and anger. A higher score for CT, both due to 
a higher frequency or more types of CT, are associated with higher anger scores (12-14). 
However, most of these studies included non-clinical volunteers or adults without a 
history of psychopathology who had been placed in residential care as a child (17-19). A 
recent study conducted among participants with psychopathology found trait anger to 
be an important mediator between CT and later psychopathology (21), though it did not 
consider other anger outcomes than trait anger. The potential relationship with other 
anger outcomes like anger attacks, in particular in the context of psychopathology, 
has received much less attention, yet it has been suggested that different forms of CT 
may affect the development of anger and aggression differently (46).

In that light, our study elaborates on previous research that found distinct effects 
of subtypes of abuse on emotion regulation difficulties in adulthood (47, 48). The current 
findings show that emotional neglect predominates in the prediction of both trait 
anger and borderline personality traits, whereas physical abuse predominates in the 
prediction of anger attacks and antisocial personality traits. Neglect occurs in case a 
caregiver is not sensitive to the emotions of a child, causing a lack of emotional valida-
tion and emotional interactions. Hence, neglect may lead to disorganized attachment, 
rejection sensitivity, and impaired emotion regulation (49), which is linked to symptoms 
of borderline personality disorder (BPD), amongst others (50). The negative impact 
of emotional abuse and neglect on anger was also found in previous studies (11-13, 19). 
While neglect may result in difficulties in the regulation of emotions, physical abuse 
may result in hypervigilance to threat. Hypervigilance to threat could be an adaptation 
to the exposure of physical abuse, learning children to be attentive to threat-related 
signals. This was confirmed by children with a history of physical abuse who displayed 
a response bias for angry facial expressions (51). The heightened sense of awareness of 

Nienke_de_Bles_V6.indd   98Nienke_de_Bles_V6.indd   98 22-03-2023   12:1122-03-2023   12:11



99

Childhood trauma and anger in adulthood

the emotional state of a parent can lead to an earlier perception of threat in later life 
and to a defense system more ‘ready’ to respond lowering the threshold to experience 
anger (8). Additionally, children who are exposed to physical abuse are at higher risk of 
becoming perpetrators themselves by modelling (9). It should be noted though that per-
petrators of physical abuse and physical and emotional neglect are often the parents of 
those afflicted, whereas most studies, including the current one, cannot differentiate 
between the effects of environmental and hereditary factors. Interestingly, the current 
study found sexual abuse to be only associated with borderline personality traits, 
but not with other anger outcomes. These findings could be explained in the light 
of previous studies which demonstrated that survivors of childhood sexual abuse 
had a heightened sense of interpersonal rejection sensitivity (52). This may lead to the 
suppression of anger, as expressing anger might drive others away from the individual. 
Thus, the current results highlight the importance of considering different childhood 
trauma subtypes and their long-term effects on emotion regulation, more specifically 
the regulation of anger.

Our findings may yield anchor points for appropriate treatment. In clinical practice, 
it is important to explain and validate the relationship between childhood trauma and 
anger in adulthood, as psychoeducation is an essential constituent of the approach-
es to reduce symptoms of anger (53). Unfortunately, emotion regulation difficulties 
and impulsive behavior are often viewed upon as limiting factors in trauma-focused 
therapy, thinking it may worsen these symptoms. As a result, it could be that pa-
tients are prevented from receiving a beneficial additive treatment. A meta-analysis 
that included those that had experienced childhood trauma did not find symptom 
complexity to be a contraindication for trauma-focused psychological interventions 
(54). Moreover, trauma-focused treatments including eye movement desensitization 
and reprocessing (EMDR) have been found to be effective in the reduction of anger 
in patients suffering from PTSD (55). As for pharmacotherapy, antidepressants were 
found to be effective in the treatment of anger (56), although some studies indicate that 
pharmacotherapy is less efficacious in depressive patients with a history of childhood 
trauma compared to their counterparts having no history of childhood trauma (57, 58). 
On the contrary, a recent meta-analysis in patients with major depressive disorder 
found symptom improvement after pharmacotherapy regardless of their exposure to 
childhood trauma, yet did not take into account residual symptoms including anger (59). 
To sum up, we believe that optimal and long-lasting treatment effects should include 
the exploration of childhood traumatic experiences and anger in adulthood.

4
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One of the strengths of the current study is the inclusion of a large number of 
participants that oversampled patients with (preceding) depressive and anxiety dis-
orders. Furthermore, all domains of CT and childhood life events were assessed using 
a structured interview. Even though retrospective and subjective data collection of CT 
is sensitive for recall bias, a structured interview is considered the ‘gold standard’ (60). 
In addition, four anger outcomes were included, which differentiate between individ-
uals with an angry disposition (embedded in personality) and individuals responding 
angrily to an immediate situation. In our main analyses, trauma and anger data were 
assessed four years apart, to reduce the chance of reverse causation as current anger 
may influence the appraisal of childhood experiences. Limitations, however, include 
that anger outcomes were only assessed once. As we also could not differentiate 
between environmental and hereditary effects, it was not possible to draw firm con-
clusions about the causality of CT in the onset and development of anger in adulthood. 
Second, only a few participants showed self-report evidence of antisocial personality 
traits, which limited the statistical power for this outcome. Third, the current study did 
not take into account certain psychiatric disorders that often display anger as a part 
of the disorder symptoms, with PTSD being of particular importance (61). Although the 
prevalence of PTSD was high in the current sample (62), we did not adjust for PTSD due 
to the risk of overadjustment. Fourth, participants with a current disorder could have 
a different recollection of CT, yet previous research did not find such a relationship (63).

In summary, our findings confirm that those who have experienced CT are at 
increased risk of emotions of anger. In order to stop the cycle of abuse (64, 65), it is 
important that clinicians are aware of this relationship, explore adverse childhood 
experiences and start trauma-focused therapeutic interventions when appropriate. 
Twin and adoption studies may help to disentangle the complex effects of genetic 
vulnerability and traumatic childhood experiences on the development of the complex 
psychological constructs and behaviors associated with anger.
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Abstract

Introduction: Toxoplasma gondii (T. gondii) is an obligate intracellular parasite that is 
estimated to be carried by one-third of the world population. Latent T. gondii infection 
has been linked to several neuropsychiatric mood disorders and behaviours. The aim 
of the present study was to examine whether T. gondii seropositivity is associated 
with affective disorders, as well as with aggression reactivity and suicidal thoughts.

Methods: In the Netherlands Study of Depression and Anxiety (NESDA), T. gondii 
antibodies were assessed in patients with current depressive (n =  133), anxiety (n =  
188), comorbid depressive and anxiety (n =  148), and remitted disorders (n =  889), 
as well as in healthy controls (n =  373) based on DSM-IV criteria. Seropositivity was 
analysed in relation to disorder status, aggression reactivity and suicidal thoughts 
using multivariate analyses of covariance and regression analyses.

Results: Participants were on average 51.2 years (SD =  13.2), and 64.4% were female. 
Seropositivity was found in 673 participants (38.9%). A strong positive association 
between T. gondii seropositivity and age was observed. No significant associations 
were found between T. gondii seropositivity and disorder status, aggression reactivity 
and suicidal thoughts. The adjusted odds ratio (OR) for any remitted disorder versus 
controls was 1.13 (95% CI: 0.87-1.49), and for any current disorder versus controls was 
0.94 (95% CI: 0.69-1.28).

Conclusions: No evidence was found for a relationship between affective disorders 
and T. gondii infection in the current sample.
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Introduction

Toxoplasma gondii (T. gondii) is an obligate intracellular parasite estimated to be 
carried by one-third of the world’s population, making it one of the most successful 
human parasites (1, 2). It can infect mammals and many other warm-blooded animals, 
with cats and other felidae as its definitive hosts for sexual reproduction and the only 
mammals known to shed T. gondii oocysts with their faeces (3). In the intermediate 
host, the parasite can lead to a lifelong, latent infection in various tissues, including 
muscles, the eye, and the central nervous system, where it forms persistent cysts. 
Humans are infected by swallowing T. gondii tissue cysts in contaminated food (un-
dercooked infected meat) or oocysts in water, or through environmental exposure 
(e.g., through gardening).

While an acute infection is commonly asymptomatic or presenting with nonspecific 
symptoms like fatigue or lymphadenopathy, it can in some cases lead to toxoplasmic 
encephalitis. In case of a congenital toxoplasmosis, most lesions will be seen in the 
eyes and in the brain (e.g., intracranial calcifications, hydrocephalus). The parasite will 
not be cleared, and, after an acute symptomatic phase, the parasite will be present 
as a latent infection that is commonly thought to be asymptomatic (4). However, there 
are indications of more subtle behavioural or psychological consequences. Evidence 
is also accumulating for an association between T. gondii infection and schizophre-
nia (5). Additionally, an increase in T. gondii immunoglobulin G (IgG) titers, but not in 
immunoglobulin M (IgM), was found among patients with schizophrenia (6, 7). This may 
implicate a latent T. gondii infection rather than an acute infection where both IgG 
and IgM titers would have increased. Increased IgG titers are thought to represent 
reactivation with release of tachyzoites, which may lead to psychopathology (8). The 
interest in the possible link between T. gondii and depression was sparked by a case 
report (9), describing a depressed patient who possibly remitted after antibiotic treat-
ment of his latent T. gondii infection. Subsequent studies investigated the possible link 
between T. gondii infection and depression, yet provided no clear consensus on this 
association. Several studies found positive associations between depressive symp-
toms and T. gondii seropositivity (10-12). Additionally, two studies found a dose-response 
relationship, with higher IgG titers associated with higher depressive symptoms (13, 
14). However, a negative association between diagnoses of depression and T. gondii 
seropositivity in women was observed in a cross-sectional study of 1486 subjects (15). 
Taking both genders together in one analysis, however, the association with T. gondii 
seropositivity did not longer persist. In concordance, a systematic review including 

5
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ten studies with data on major depressive disorder (MDD), found no support for a 
significant association between T. gondii infection and depression, with an odds ratio 
(OR) of only 1.21 (95% confidence interval [CI]: 0.86-1.70) (16), which is in line with recent 
cross-sectional studies on MDD and T. gondii infection (17-19).

Besides depression, anxiety disorders have also been studied in relation to T. gondii 
infection. An association between T. gondii seropositivity and generalized anxiety 
disorder (GAD) has been reported, with ORs ranging from 2.05 to 2.25 (11, 14, 18), with an 
even higher OR of 4.17 among children (20). On the other hand, a large population-based 
cross-sectional study of 1846 participants (17) reported no significant associations 
between T. gondii infection and GAD or panic disorder (PD).

Furthermore, latent T. gondii infection has been linked to behavioural changes 
such as increased feelings of aggression and anger (12, 21, 22) and self-directed violence 
(e.g., suicide attempts, completed suicide, and self-directed violence) (10, 23-27). A study 
of 1000 participants without any psychiatric diagnoses showed an association be-
tween T. gondii seropositivity and trait reactive aggression among women (22), which 
was in line with a smaller study among 70 female veterans showing a relationship 
between T. gondii seropositivity and higher anger scores (12). Another previous study on 
T. gondii seropositivity and anger included both healthy participants and psychiatric 
patients. This cross-sectional study of 358 adults found an association between T. 
gondii seropositivity and higher aggression and impulsivity. Additionally, seroposi-
tivity was highest in subjects with intermittent explosive disorder (21.8% of n =  110), 
compared to healthy controls (9.1% of n =  110), and other psychiatric patients (16.7% 
of n =  138) (21). Several studies on self-harm have also been conducted. Cross-sectional 
and case-control studies focusing on suicide attempts and T. gondii infection found 
evidence for a relationship with seropositivity, with ORs ranging from 1.57 to 7.12 (10, 
25, 28), and antibody titers, meaning that higher IgG titers were associated with suicide 
attempts (23-25, 28). In a large register-based prospective cohort study among 45,788 
women after childbirth, T. gondii–infected mothers had a relative risk of self-directed 
violence of 1.53 (95% CI, 1.27-1.85) versus non-infected counterparts (26). Thus, there 
seems to be an association between T. gondii latent infection on the one hand and 
(self-directed) aggression and suicidality on the other hand.

We aimed to further examine the link between T. gondii infection and (comorbid) 
depressive and anxiety disorders in a large cohort study. Based on existing literature, 
we hypothesized [1] that T. gondii seropositivity is associated with the presence and 
severity of depressive and anxiety disorders, and [2] that T. gondii seropositivity is 
associated with aggression reactivity and suicidal thoughts.
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Methods

Participants
Participants were selected from the Netherlands Study of Depression and Anxiety 
(NESDA), an ongoing multisite, naturalistic, longitudinal cohort study. NESDA was 
designed to examine the long-term course and consequences of depressive and anx-
iety disorders. A total of 2981 participants (18–65 years) were enrolled at baseline. 
This population was composed of participants with current or remitted depressive 
and anxiety disorders, and comorbid depressive and anxiety disorders. The control 
group consisted of participants without lifetime psychiatric disorders. Participants 
were recruited from the community, primary care, and specialized (mental) health care 
in the vicinity of the clinical sites (i.e., Amsterdam [Northwest], Leiden [Southwest], 
Groningen [Northeast]). Exclusion criteria were (1) the presence of other psychiat-
ric disorders (e.g., psychotic, obsessive–compulsive, bipolar, or severe addiction 
disorder): and (2) not being fluent in Dutch. All participants gave written informed 
consent before enrolment, and the ethical committees of participating universities (VU 
University Medical Centre, Leiden University Medical Centre, and University Medical 
Centre Groningen) granted ethical approval. A more detailed description of NESDA is 
given elsewhere (29).

For the current cross-sectional study, data was gathered at the 6th wave at 9-year 
follow-up between 2014 and 2017. Participants who completed the 6th wave totalled 
2069 (69.4%), of whom 1731 titers were obtained and used for the current analyses. 
Excluded participants were younger (p =  0.004), more often women (p  <  0.001) and had 
more fear symptoms (p  <  0.001) compared to the sample included in the current study.

Measurements

Toxoplasma gondii IgG antibodies
Citrated plasma samples were kept frozen at −80  °C until essayed for T. gondii IgG 
antibodies. In response to the parasite, T. gondii IgG antibodies are produced within 
the first two to three weeks after infection, peaks at 3 months and, although it can 
decrease slowly, remains detectable over the individual’s lifetime. IgG antibody levels 
were assayed in duplicate in plasma using a sandwich Enzyme Linked Immunosorbent 
Assay (ELISA) with a plasma dilution of 1:20 (adapted from a previously described 
method (30)). Detection of IgG antibodies in citrated plasma was first validated in a 
subpopulation of 100 participants, by comparing T. gondii seropositivity in citrated 
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plasma from the 6th wave with serum samples from the 5th wave. The agreement 
for IgG antibodies in serum and citrated plasma was 100% (Suppl. Fig. 1). The time 
span between blood collection at these waves ranged from 28 to 56 months. The 
sensitivity and specificity of the ELISA were 99–100% and 90–99% respectively. The 
antigen is derived from a crude extract of a Toxoplasma RH strain, the conjugate is a 
peroxidase-labelled anti-human IgG conjugate (Dako, Denmark). A cut-off serum was 
used, and its optical density (OD) value was allowed to vary between 0.10 and 0.30. 
The extinction value of the tested sample and the cut-off serum was used to calculate 
a ratio. A subject with a ratio of at least 1.0 was considered to be seropositive for T. 
gondii (31).

Depressive and anxiety disorders
Diagnoses of depression (i.e., MDD, dysthymia) and anxiety disorders (i.e., social phobia 
[SP], PD, GAD, agoraphobia [AP]) were established with the Composite International 
Diagnostic Interview (CIDI; WHO version 2.1). The CIDI is a fully structured clinical in-
terview based on criteria of the fourth edition of the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IV (32)). Based on the CIDI information, all 1731 NESDA partici-
pants were divided into the following psychopathology groups: [1] healthy participants 
who have no current and past history of psychiatric disorders (n =  373); [2] participants 
with a lifetime history of a depressive or anxiety disorder, but not in the last 6 months 
(n =  889); [3] patients with a current depressive (n =  133) or [4] anxiety disorder (n =  
188); and [5] patients with current comorbid depressive and anxiety disorders (n =  
148). The CIDI was established at the same day of blood collection.

Symptom severity
The severity of depressive symptoms was assessed with the Inventory of Depressive 
Symptomatology (self-report version; IDS-SR) (33, 34). The IDS-SR is a 30-item question-
naire scored on a 4-point Likert scale (0–3), with sum scores ranging from 0 to 84 
(28 out of 30 items are rated). The internal consistency (i.e., Cronbach’s alpha) of the 
IDS-SR in our sample was 0.89. The Beck Anxiety Inventory (BAI) is a 21-item self-report 
questionnaire for measuring the somatic symptoms of anxiety (35). It uses a 4-point 
Likert scale (0–3), with total scores ranging from 0 to 63. The current sample showed an 
internal consistency (i.e., Cronbach’s alpha) of 0.92. Additionally, the 15-item self-rat-
ing Fear Questionnaire (FQ) was obtained to measure phobias and, particularly, related 
avoidance (36), on a 9-point Likert scale (0–8), with total scores ranging from 0 to 120 
and a Cronbach’s alpha of 0.89 in the current sample. The abbreviated 11-item version 
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of the Penn State Worry Questionnaire (PSWQ) was assessed to measure pathological 
worry and general anxiety (37). Items are scored on a 5-point Likert scale (1–5), with 
sum score ranging from 11 to 55. Our sample presented an internal consistency (i.e., 
Cronbach’s alpha) of 0.96.

Cognitive reactivity
The revised Leiden Index of Depression Sensitivity (LEIDS-R) is a 34-item self-report 
questionnaire developed to measure cognitive reactivity to sad mood (38, 39). Items are 
divided into six reactivity subscales, of which the subscales aggression and hopeless-
ness/suicidality were used in the current wave. Items are filled out on a 5-point Likert 
scale ranging from 0 to 4. The aggression subscale constitutes of 6 items (e.g., ‘In a sad 
mood, I am bothered more by aggressive thoughts’), with a maximum score of 24. The 
hopelessness/suicidality subscale constitutes of 5 items (e.g., ‘When I feel sad, more 
thoughts of dying or harming myself go through my mind’), with a maximum score of 
20. The internal consistency (i.e., Cronbach’s alpha) of the LEIDS-R subscales in our 
sample were 0.83 and 0.87, respectively.

Covariates
Sociodemographic covariates consisted of sex, age, education (in years), North 
European ancestry (yes/no), and clinical site location (i.e., Amsterdam, Leiden, 
Groningen). Age was divided into four age groups (i.e., 40 and younger; 41–50; 51–60; 
61 and older). Body Mass Index (BMI) was calculated based on measured weight and 
height.

Statistical analyses
Sociodemographic characteristics were described within the T. gondii seronegative 
and seropositive groups using chi-squared tests for categorical variables and t-tests 
(ANOVA) for continuous variables. We also performed multivariable logistic regression 
analyses to examine the associations of T. gondii seropositivity according to demo-
graphic characteristics.

Chi-squared tests for independent samples were conducted to compare the 
prevalence of seropositivity among psychiatric disorders. Using multivariable logistic 
regression, these comparisons were repeated, adjusting for sex, age, level of edu-
cation, North European ancestry, BMI, and clinical site location. Subsequently, we 
adjusted the full model according to previous mentioned sociodemographic variables 
and healthy controls, remitted depression and/or anxiety, and current dysthymia, 
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MDD, SP, PD, AP, and GAD. A forest plot was used to examine the OR (with 95% CI) of 
seropositivity among psychiatric diagnoses. In addition to testing for dichotomous 
seropositivity, sensitivity analyses were performed using multivariable linear regres-
sion for the continuous level of T. gondii IgG antibodies expressed as the ratio of OD 
values. The level of T. gondii IgG antibodies was naturally log transformed in order for 
its distribution to approach normality.

We also performed t-tests for independent samples to examine the association of 
symptom severity measures and cognitive reactivity (i.e., aggression and suicidality) 
with seropositivity. Using analysis of covariance (ANCOVA), analyses were repeated 
adjusting for sex, age, level of education, North European ancestry, BMI, and clinical 
site location. A second forest plot was used to examine the association of seropositiv-
ity with symptom severity and cognitive reactivity. Subsequently, sensitivity analyses 
were performed for the transformed level of T. gondii IgG antibodies in multivariable 
linear regression. A two-tailed significance level of p  <  0.05 was considered statistically 
significant for all analyses. The Benjamini-Hochberg (B–H) correction was performed 
in order to correct for a false discovery rate (FDR) in multiple comparisons (40). Analyses 
were performed using IBM SPSS statistical software (version 25, IBM Corp.).

Results

The mean age of the participants (N =  1731) was 51.2 years (SD =  13.2), and 64.4% 
were female. As shown in Fig. 1, 673 participants (38.9%) were seropositive for T. 
gondii antibodies. The odds of being seropositive for T. gondii increased strongly 
with age. T. gondii seroprevalence differed per clinical site location, ranging from 
30.0% in Groningen (Northeast), 41.9% in Amsterdam (Northwest), to 44.6% in Leiden 
(Southwest). The area remained independently associated with T. gondii infection 
after adjustment for demographic characteristics. However, this was only true for 
Groningen compared to Amsterdam and Leiden, but not for Amsterdam and Leiden 
compared to each other.

Fig. 2 shows the adjusted odds of being seropositive for depressive and anxiety 
disorders. Healthy controls were taken as the reference group in Model 1. No asso-
ciations were found between seropositivity and depressive and anxiety diagnoses 
after adjusting for sociodemographic variables. The odds ratio (OR) for any remitted 
disorder versus controls was 1.13 (95% CI: 0.87-1.49), and for any current disorder 
versus controls was 0.94 (95% CI: 0.69-1.28). The fully adjusted model only showed 
a significant negative association between T. gondii seropositivity and SP (OR =  0.62; 
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95% CI: 0.39-0.96). However, after B–H correction, the result was no longer deemed sta-
tistically significant. When these analyses were repeated for T. gondii IgG antibodies, 
no significant associations were found in the models adjusting for sociodemographic 
variables. The fully adjusted model resulted in a significant negative association with 
T. gondii and MDD (β =  −0.09; p =  0.008), and with T. gondii and SP (β =  −0.06; p =  0.03; 
Suppl. Table 2). Again, these associations were no longer deemed statistically signif-
icant after B–H correction.
As shown in Fig. 3, no mean differences were found between seropositive and sero-
negative subjects on symptom severity measures (i.e., IDS-SR, BAI, FQ, and PSWQ), 
aggression reactivity and suicidal thoughts. These associations remained non-sig-
nificant after adjustment for sociodemographic variables. All severity measures were 
also tested for seropositivity in diagnostic strata (i.e., controls, remitted, and current 
psychopathology), in which no important differences in effect sizes among the groups 
were found, and none of the comparisons were statistically significant (data not 
shown). Analyses for a crude and adjusted model were repeated for antibody levels 
and also found no significant relationships (Suppl. Table 2).

5
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Discussion

This study aimed to examine the link between T. gondii specific IgG antibodies and 
disorder status, aggression reactivity and suicidal thoughts. No significant association 
was found for T. gondii seropositivity in relation to disorder status. Similarly, no sig-
nificant associations were found for T. gondii seropositivity in relation to aggression 
reactivity or suicidal thoughts. T. gondii seropositivity was strongly associated with 
older age.

Our findings of a lack of the association between T. gondii seropositivity and de-
pression diagnosis is in line with the before-mentioned meta-analysis (16) and several 
population-based cross-sectional studies (17-19). We extended their findings by showing 
that there was no association neither with self-reported depressive symptoms nor 
with observer-rated depression diagnoses through standardized diagnostic psychiat-
ric interviews. Although, some significant associations between seroprevalence and 
depressive symptoms were found in some studies, these findings were done in studies 
with smaller sample sizes of at most 51 seropositive subjects, increasing the risk of 
chance findings (10-12). A dose-response relationship, with higher antibody titers being 
associated with an increase in depressive symptoms, was reported in two studies 
(13, 14). The majority of studies, however, did not find any associations (11, 17, 18), which 
was in line with our findings. Previous inconsistencies could be explained neither by 
differences in age distribution nor by the strain hypothesis which states that strains 
of T. gondii differ in virulence and in ability to influence human behaviour (41-43). Hence, 
the current study bolsters the rejection of the hypothesis that T. gondii seropositivity 
is associated with the presence and severity of major depression.

In line with our findings on depressive status, we did not find associations be-
tween T. gondii seropositivity and anxiety disorders. This was concordant with pop-
ulation-based studies of 1846 and 7712 participants respectively that did not find 
an association between T. gondii and GAD or PD (17), and between T. gondii and PD, 
AP, or SP (14), as established with the CIDI. The latter study only found a significant 
relationship between T. gondii seropositivity and GAD, yet no corrections for multiple 
comparisons were used (14). Two other large population-based studies reported a sig-
nificant relationship between T. gondii seropositivity and GAD as established with a 
telephone survey (18), and general anxiety based on a screening tool (11). These results 
contradict animal studies that suggest reduced anxiety-like behaviour in T. gondii 
infected rodents (44, 45).
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The association of seropositivity with aggression reactivity was inconsistent with 
previously reported studies on self-reported anger and aggressive behaviour (12, 21, 22). 
However, those studies used other but related constructs (i.e., anger mood, aggres-
sive tendencies as a personality trait, and a history of actual aggressive behaviour), 
although one study also measured aggression reactivity (22). The latter study found 
significant results only among women. Importantly, aggressive reactivity measures 
thoughts rather than actual behaviour like the history of aggression. The current study 
also took into account self-directed aggression by measuring suicidal thoughts. No 
differences were found between seropositive and seronegative subjects, which con-
tradicts the previous studies that found an association between T. gondii infection and 
suicidality (10, 23-26, 28). However, some of these studies reported inconsistent findings, 
with a significant relationship of suicide attempts with seropositivity but not with 
antibody levels (10), or the inverse (23, 24). Furthermore, the significant associations that 
were reported in Okusaga et al. (2011) were only found among patients under 38, while 
no association for seropositivity or antibody levels was found among older patients. 
In addition, as most of these studies had a cross-sectional design, there remains the 
possibility of reverse causation, meaning that disorder status or behavioural traits 
may have affected the risk of T. gondii infection (18, 22, 27).

The seroprevalence of T. gondii strongly increased with age, which is a result of 
cumulative seropositivity and is in line with previous studies (2, 31, 46). Although some 
studies found differences between males and females (15, 22), others, including ours, did 
not (18). Our finding that seroprevalence was independently associated with geograph-
ical regions was concordant with previous results from the Netherlands (31). These 
previous results indicated highest seroprevalence rates in the Northwest (43%) and 
Southwest (37%) regions, compared to other provinces in the Netherlands. They also 
found a steepest rise in seroprevalence in the age group 15–49 years. Importantly, the 
current sample had a mean age of 51.2 years. Furthermore, a substantial part of the 
sample was recruited in Western regions. These two factors may explain our relatively 
high seroprevalence rate of 38.9%.

This study has several strengths. We investigated seroprevalence in a large cohort 
that included patients without lifetime psychiatric disorders (“control subjects”), with 
(current and remitted) depressive and anxiety disorders, or comorbid depressive 
and anxiety disorders. Diagnoses were established with the CIDI (WHO version 2.1), 
a comprehensive observer-rated instrument with high interrater reliability (47), high 
test–retest reliability (48) and high validity for depressive and anxiety disorders (49, 50). 
Moreover, we not only stratified participants according to their diagnosis, but also 

5
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studied symptom severity levels. Furthermore, blood samples were assayed according 
to a reliable standardized in-house ELISA protocol of the RIVM, with a sensitivity and 
specificity of 99–100% and 90–99% respectively. The methods, antigens and controls 
have not altered over the past 35 years, making the results of the different studies 
comparable.

Limitations of the current study must also be mentioned. The cross-sectional 
design of the current study hampers inferences of causation, therefore prospective 
studies are still needed. A second limitation is that the difference between strains (i.e., 
Types I, II, III, and atypical or recombinant strains) which causes chronic infection is 
not accounted for. Since we assume that infections with distinct strains all result in 
increased titers, seropositivity itself cannot be used to differentiate between strains 
or help to unravel differences in (neuro)virulence between strains. We also did not 
exclude other infections and immune system diseases. Some studies suggest that T. 
gondii antibodies may only be an indicator of previous contacts with cats, with these 
cats carrying other pathogens such as Bartonella henselae affecting mental health (51-
53). A last limitation is that we did not study actual suicidal and aggressive behaviours.

In conclusion, the current study does not support the hypothesis that T. gondii 
seropositivity is associated with depressive or anxiety disorders, or with aggressive 
and suicidal thoughts. In light of previous studies and our new findings, it seems un-
likely that T. gondii seropositivity plays a major role in the risk of affective disorders, 
suicidality and aggressive thoughts.
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Supplementary Fig. 1. Ratio of T. gondii IgG antibodies (on a log scale) in serum and citrated plasma in 
a subpopulation of 100 participants
† Adjusted for sex, age, level of education, North European ancestry, BMI, and clinical site location.
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Supplementary Table 1. T. gondii IgG antibody levels according to diagnosis groups

Diagnosis groups Model 1† Model 2±

β P value β P value

Healthy controls 1.00 (ref) -0.06 0.15

Remitted depression and/or anxiety 0.03 0.50 -0.06 0.25

Any current depression and/or anxiety disorder 0.09 0.11

Current Dysthymia 0.03 0.76 0.02 0.38

Current Major Depressive Disorder -0.008 0.91 -0.09 0.008

Current Social Phobia 0.05 0.54 -0.06 0.03

Current Panic Disorder 0.12 0.13 -0.01 0.58

Current Agoraphobia 0.08 0.30 0.03 0.36

Current Generalized Anxiety Disorder 0.05 0.52 -0.004 0.87

† Adjusted for sex, age, level of education, North European ancestry, BMI, and clinical site location.
± Adjusted for the beforementioned sociodemographic variables, healthy controls, remitted depression 
and/or anxiety, and current dysthymia, MDD, SP, PD, AP, and GAD.

Supplementary Table 2. T. gondii IgG antibody levels according to severity measures

Severity measure Crude Adjusted Model†

β P value β Adjusted P 
value

Depression:

IDS-SR 0.002 0.93 -0.03 0.21

Anxiety:

BAI 0.02 0.40 0.004 0.88

FQ -0.008 0.74 -0.02 0.47

PSWQ -0.03 0.24 -0.02 0.49

Cognitive reactivity (LEIDS-R):

Aggression -0.04 0.08 -0.01 0.75

Hopelessness / suicidality -0.01 0.63 -0.01 0.65

† Adjusted for sex, age, level of education, North European ancestry, BMI, and clinical site location.
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Abstract

Objective: Aggressive behaviour is highly prevalent in long-term psychiatric inpatient 
care. We aimed to estimate the overall incidence of aggression, the time staff took to 
handle aggression incidents, and the weighted average financial costs thereof.

Methods: A random sampling procedure was conducted at long-term psychiatric 
inpatient care facilities. Nurses were asked to recall all incidents (i.e., verbal, physical 
towards objects, self, or others) of their shift. For the time spent on each type of inci-
dent, staff were monitored in real-time. Estimated costs were calculated by the time 
spent multiplied by hourly wages in addition to material-related costs.

Results: Incidence rates were 90 incidents per patient year. The average time spent 
per incident was 125 min but differed for each type of incident. Almost 80% of this 
time was consumed by nursing staff. The average cost per aggression incident was 
€78; extrapolated per patient year, the total costs were approximately €7000.

Conclusions: The current study found a high rate of aggression incidents in closed 
long-stay psychiatric wards. Reports of aggression on these types of wards are scarce. 
Nevertheless, aggression seems to have a severe impact on invested time and related 
costs, which suggests a need for aggression-prevention and de-escalating programs.

Key points

• Aggression incidents are highly prevalent and are accompanied by high costs.
• The effect of aggression incidents on the workload for staff members is high, 

especially for nursing staff.
• Studies across countries on the incidence and the costs of aggression among 

psychiatric inpatients are needed to help model the effects of (new) strategies 
for aggression reduction.
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Introduction

Despite the increased awareness and efforts to reduce violence in clinical care among 
healthcare workers (1, 2) and policy-makers (3), aggression incidents remain prevalent in 
psychiatric inpatient facilities (4). Aggression is expressed either verbally or physically 
or both, and can be directed at objects, patients themselves, other patients, and staff 
members. Consequences of aggression incidents are diverse and occasion- ally sub-
stantial. For instance, incidents may have physical consequences, may cause distress, 
and may be traumatic for patients and staff (4, 5). Last year the highest percentages 
reported by mental health workers were for verbal aggression. For physical abuse, 
percentages between73% and 80% were reported (5, 6). These latter forms of aggression 
sometimes lead to severe injury (e.g., broken bones, loss of teeth), which was report-
ed by 16% of psychiatric nurses. The exposure to aggression may also lead to acute 
stress disorder, and post-traumatic stress disorder (PTSD) in severe cases (14–17% of 
exposed staff members), but more frequently, it leads to subclinical symptoms which 
may include hyperarousal (7, 8). Besides violence directed at staff members, a survey 
among psychiatric inpatients revealed that 54% had been exposed to threats and 
aggression from other patients and 31% had been physically assaulted (9).

Furthermore, aggression incidents have substantial financial consequences re-
lating to, for example, damaged property, higher drug use, and more time spent by 
staff due to an increased work burden (10), also relating to staff sick-leave due to the 
physical and psychological consequences that might follow a critical incident (5, 11, 12). 
As far as we know, only two studies contain information on the costs of aggression in 
psychiatric inpatients. Annual economic costs of aggression incidents were substan-
tial in both Spain (13) and the United Kingdom (14). Furthermore, these estimates may 
underestimate the actual costs because indirect costs were not taken into account. 
High indirect costs include lost staff workdays, which range between 38 and 85 days 
per injured staff member (5, 11, 15); longer hospital admissions; and more readmissions 
(10).

Incidence rates for aggression in psychiatry vary, ranging from less than 1 to 60 inci-
dents per patient year in two systematic reviews (4, 16). The wide range of estimates may 
be explained by the fact that incidents are less often documented officially, compared 
to what is actually experienced by staff members, according to self-reported ques-
tionnaires and videos, particularly with regard to verbal aggression (17-19). Furthermore, 
there are large variations in study design (e.g., prospective versus retrospective data 
collection), differences in how the studies’ authors defined aggression (e.g., including 

6
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or excluding verbal aggression and self-harm), and emphases on different patient 
populations (e.g., these included acute or long stay wards; open or closed wards; 
and forensic, mixed, or psychiatric wards). While incidence estimates have often been 
based on data collected from (acute) admission wards (14, 20, 21) and (forensic) hospitals 
(11, 13, 15), data from long-stay facilities for psychiatric care is much more scarce. Yet, 
aggressive behaviour regularly leads to a referral to a long-term inpatient care (22). The 
severely ill and more complex patients residing in these facilities may show different 
patterns of aggressive behaviour than patients in acute-admission wards.

In this study, we aimed (i) to estimate the incidence rates of different types of 
aggression in closed long-stay psychiatric wards in the Netherlands, (ii) to estimate the 
time spent by staff members per aggression incident, and (iii) to estimate the direct 
costs associated with aggression in long-stay psychiatric wards.

Methods

Participants
The study was conducted in closed psychiatric long-stay wards belonging to three 
regional mental healthcare centres in urbanised areas of the Netherlands: Rivierduinen 
Psychiatric Centre in Oegstgeest, Parnassia Psychiatric Institute in The Hague, and 
Inforsa in Amsterdam. All three institutes provide long-term inpatient care. The psy-
chiatric clinical capacity for long-stay (defined as an admission duration of more than 
1 year) in the Netherlands in 2017 was 6250 beds, of which 23% (or about 1438 beds) 
are in a closed setting (23). Although patients can be admitted or discharged during 
the year, the total number of admitted patients at any time stays close to 1438 – a 
rather high occupancy rate for long-stay clinical psychiatry. In all three centres, about 
two-thirds of the patients were male and had been diagnosed predominantly with 
psychosis spectrum disorders or severe personality disorders, with approximately 80% 
of patients meeting diagnostic criteria for either one of these disorders. Patients were 
mainly admitted involuntarily. The Medical Ethical Committee of Leiden University 
Medical Centre granted permission for this study. Considering the mostly descriptive 
nature of the current study, no sample size calculation was performed beforehand. 
Moreover, no recent reliable data were available for the proportion of interest from 
previous studies in the group of patients from long-stay wards, which is necessary 
for its calculation.
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Definition of aggression incidents
We categorised aggression incidents into four categories, based on the Overt 
Aggression Scale (OAS) (24). First, we defined ‘verbal aggression’ as yelling, shouting, 
using obscenities or swearwords, sexual remarks, and threatening others (with or with-
out a threatening posture). Second, we defined ‘physical aggression towards an object’ 
as kicking, hitting, throwing objects (e.g., chairs, dishes, or cups), and slamming doors. 
Third, we defined ‘self-harm’ as any act of physical aggression towards the self, such 
as hitting, cutting, burning, strangulation, overdosing on medication, and jumping 
from heights (with or without suicidal intent). Fourth, we defined ‘physical aggression 
towards others’ as a physical assault on another person by means of hitting, push-
ing, pulling, holding, scratching, kicking, biting, spitting, touching inappropriately, 
strangulating, and/or attacking someone with an object (e.g., a chair or a knife). We 
did not categorise incidents based on severity. Case vignettes illustrating each of the 
categories are presented in Supplement 1.

Aggression incidence
To estimate the incidence of aggression across the four categories, we applied a 
random sampling procedure, which included 21 nursing shifts over a 6-month period 
(February–July 2014) at all three facilities (Figure 1). All weekdays (Monday–Sunday) 
and shift types (day, evening, and night) were covered. At the end of each shift, one 
of the psychiatric nurses was interviewed via telephone; we asked him/her to recall 
all incidents during the preceding 8 h. If one patient caused several incidents, or if an 
incident escalated to a graver category, only the most severe incident was recorded 
for that shift. Using a random number generator, participating staff members were 
randomly selected from the total available ward staff per shift. The number of patients 
observed per shift was used to calculate the total number of observed patient years. 
This total, along with the observed incidents, was then used to calculate incidence 
rates per patient year. The ratio of the occurrence of the four types of aggression was 
used as a weight factor to calculate the time spent and the total cost of all aggression 
incidents.

6
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Fig. 1. Flowchart displaying data collection

Time spent on aggression
The time spent on each type of incident by staff members was monitored in real-time 
by a researcher who was present during day shifts and evening shifts over a period of 
one week at each of the three facilities. The researcher followed all incidents from start 
to finish to record all the activities by all staff members who handled the incident. Just 
as for the calculation of the incidence, if an incident escalated to a graver category, 
only the most severe incident, as experienced by nursing staff, was assigned to one 
of the four categories. These activities were collapsed into two categories: direct 
time (i.e., de-escalating conversation, restraining patients, checking up on isolated 
patients, administering medication, and tending to medical needs) and indirect time 
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(i.e., administrative activities, discussing and evaluating the incident, information 
transfer, consultation, and transport).

Costs of aggression incidence
To estimate costs for each type of aggression incident from an institutional per-
spective, staff wages and material costs of both damaged property and immediate 
medical care were taken into account. We defined ‘nursing staff’ in a psychiatric ward 
as licenced nurses and psychiatric social workers whose responsibilities include the 
day-to-day care for patients. We labelled other assistive personnel as ‘paraprofes-
sionals’, which included patient supporters, activity supervisors, and specially trained 
security personnel who support nursing staff during aggression incidents. Average 
yearly wages were derived from the Collective Labour Agreement for the Mental 
Health Sector (2017–2019) (25). Consistent with the guidelines of the Dutch Healthcare 
Authority, these wages were adjusted incrementally with the mandatory insurances 
provided by the employer. The same Collective Labour Agreement also provides the 
yearly number of available work hours per staff member, taking into account average 
days of sick leave and annual leave. Yearly salary costs were divided by the total avail-
able work hours, resulting in hourly wages for each staff category (Supplement 2). To 
account for the incidents occurring outside the standard 40-h working week, hourly 
wages were increased with a percentage surcharge for irregular shifts in proportion to 
the number of incidents taking place during evening and night shifts and during the 
weekend. Finally, staff costs were calculated by multiplying appropriate hourly wages 
with the average amount of time spent by each type of professional per incident type.

Material-related costs consisted of property damages caused by the patient (e.g., 
broken furniture or windows) and immediate medical expenses at the ward (e.g., costs 
of administering medication or necessary medical treatment of injured patients or 
members of staff as a direct consequence of the incident). The costs of non-immediate 
medical treatment or sick leave taken by staff members as a result of the incident 
could not be included, as it was impossible to link these to individual aggression 
incidents.

Adding the average personnel and material costs for each type of incident allowed 
us to calculate the average costs per incident for each of the four incident categories. 
Using the previously estimated number of incidents per patient year, we inferred the 
annual costs (i) per patient and (ii) per ward (assuming 20 patients per ward).

6
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Results

Ward characteristics
Table 1 shows the characteristics of the psychiatric wards; the psychiatric centre 
Inforsa in Amsterdam has the highest number of nurses and psychiatrists per patient. 
The average number of patients per ward was 23, and the average number of patients 
per nurse across all shifts was five. The proportion of patients admitted involuntarily 
was above 85% for all wards.

Table 1. Characteristics of the three included closed psychiatric wards

Name of psychiatric centre
Ps
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nt
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fo
rs
a

Ps
yc
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c 
ce
nt
er
 

R
iv
ie
rd
ui
ne
n
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yc
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at
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it
ut
e

City Amsterdam Oegstgeest the Hague

Number of admitted patients (all wards) 45 36 48

Number of admitted patients per ward 9 36 24

Number of nurses per ward per shifta 3 6 4

Average number of patients per nurse 3 6 6

Average number of psychiatrists (Fte; fulltime-equivalent) 1.7 1.0 1.0

Proportion of patients involuntarily admittedb 100% 89% 85%

a Occupancy during day and evening shifts; night shifts usually have about half the daytime occupancy.
b According to the Dutch law BOPZ, concerning involuntary admittance in psychiatric hospitals.

Incidence rate of aggression
Data on aggression incidents for the three wards together are shown in Table 2. In 
total, 81 incidents occurred. The data were extrapolated to yield incidence rates per 
patient year, leading to an average of 90 incidents per patient per year. The incidence 
rates per patient year for the different categories were 63 for verbal aggression, 8 for 
physical aggression towards objects, 7 for self-harm, and 12 for physical aggression 
towards others. Eighty-eight percent of incidents occurred during the day and evening 
(7:00–23:00). Incidents were roughly evenly divided among week- days and weekends 
(31% occurred on the weekend).
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Time spent on aggression
While we measured personnel costs of time spent by members of staff dealing with 
aggression, we directly observed 29 incidents during three consecutive one-week 
observation periods (verbal aggression n = 8, physical aggression towards an object 
n = 7, self-harm n = 5, physical aggression towards others n = 9). In total, 5324 min were 
spent on the 29 incidents that we observed. Table 2 shows that the average time spent 
on aggression incidents varied among the types of incidents. Of this time, 77% was 
spent by nursing staff, 6% by medical doctors, and 18% by paraprofessionals. For all 
aggression incidents, average total time spent was 125 min; 44% of that time (i.e., 55 
min) was spent in contact with the patient during and after the incident, and 56% (i.e., 
70 min) of that time was spent on ‘indirect’ consequences such as information transfer 
among staff, administrative activities, and care for involved personnel. Assuming a 
staff occupancy of five patients per nurse and 96 min per incident spent on nursing 
time, nurses spend 39 min on average per shift dealing with aggression.

Costs of aggression
The average hourly gross personnel costs for nursing staff are €26 (ranging between 
€17 and €29). At the psychiatric centre Rivierduinen, a security guard trained for 
healthcare receives an hourly wage of €33. Hourly costs for medical staff are €46 for 
doctors and €74 for psychiatrists. Average direct costs per incident are shown in Table 
2. The average direct cost per incident was €78. Material costs were on average €3 per 
incident, with the highest direct costs in the category of physical aggression towards 
an object (€27). With 90 incidents per patient year, direct costs per patient amount to 
about €7000 annually. In a typical closed ward setting that supports 20 patients for 
long-term psychiatric care, the annual direct cost would amount to €140,000 annually.

6
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Discussion

We found an incidence rate of 90 incidents per patient year, amounting to five inci-
dents per day in an average ward with 20 inpatients. The average time spent was 125 
min per incident, which indicates that (given average staff occupancy) each individual 
nurse spent more than half an hour per shift dealing with aggression. These direct 
costs related to incidents amounted to approximately €78 per incident. Based on 
our incidence rate, this would result in an estimate of €7000 per patient per year. The 
maximum cost for a psychiatric nursing day was €328.43 in 2018 (26), implying that 6% 
of the total budget was earmarked for aggression.

The incidence rates we found for aggressive behaviour were higher than those 
reported in earlier studies (which range from less than 1 to 60 incidents per patient 
year), mostly in acute and forensic settings (4, 16). These differences exist partly because 
these studies used retrospective data collection or data from officially reported inci-
dents only (4). Such designs have a risk of selective recall and underreporting for milder 
incidents. Furthermore, the varying incidence rates could be due to differences in how 
the aggression incidents and ward types were defined and which sampling methods 
were used. The current study used a broad definition that included verbal aggression; 
most previous studies did not include these incidents. Verbal aggression is the most 
common form of aggression (27, 28), and can have a strong mental impact on other 
patients and staff, but it is often overlooked when reporting all types of aggressive 
behaviour. In line with existing literature, we found that verbal aggression occurred 
most often and aggression relating to self- harm occurred the least often (28, 29).

Interestingly, the current study found that time spent indirectly lasted longer than 
time spent in direct contact with patients (on average 55 versus 70 min). Around 85% 
of indirect time consisted of the transfer of information and consulting. Much of this 
indirect time was used for interpersonal support among colleagues and the venting of 
emotions by staff members, which reflect the emotional impact of aggression on the 
staff. Moreover, the time (and cost) spent on aggression cannot be invested in ther-
apeutic and social activities. Among the different disciplines, nursing staff spent the 
majority of time (and cost) dealing with aggression. This confirms previous research, 
which states that nurses working in inpatient psychiatric wards are at high risk for 
experiencing aggression at work (5, 30).

The largest contributors to total cost were verbal aggression (due to its highest 
incidence rate) and physical aggression towards others (due to the large amount of 
time needed to intervene in these incidents). That verbal aggression was expensive in 
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absolute terms was also found in acute psychiatric wards (14). Further, staff members 
are often the target of both verbal aggression and aggression towards others; this 
could increase burnout and sick leave (5, 31), meaning our estimated costs were likely 
conservative. Likewise, an incident sometimes took place during multiple shifts (and 
even days) and may have incurred costs long after the initial incident happened. 
Aggressive patients are more often secluded and consume higher doses of medication 
(10). Like most other studies that focused on healthcare costs (13, 14), we did not include 
costs that were indirectly caused by aggression (e.g., staff absence, re-admissions, and 
assistance of police or ambulance). Training courses for staff, special designs of wards 
that reduces the risks of violence, and interventions to reduce aggression are costly. 
Interventions comprise medication and psychotherapy (32-34), and aggression man-
agement courses for staff (12). One such programme is the Safewards model, providing 
10 interrelated interventions (35, 36). Although several studies on Safewards showed 
significant reductions in conflict events, no cost-effective studies were performed (37-
40). Depending on the available staff capacity, costs in terms of money and budget may 
be smaller or larger than the costs we estimated in this analysis. When staff capacity 
is sufficient, a change in aggression level need not affect the budget but would be 
compensated by the time that is available for therapeutic and social activities. In that 
case the costs are intangible, in terms of reduced quality of care. But when personnel 
capacity is insufficient, aggression may require a full additional staff member in the 
ward. In that case the budget impact could be considerably larger than estimated.

To date, studies providing information on costs of aggression are scarce. Recently, 
a systematic review was conducted on health-service use and costs associated with 
aggressiveness and agitation in psychiatric care (10). In the review, nine out of ten 
studies analysed the impact on care such as longer stay and more frequent re-ad-
missions, but they did not quantify the costs. Only one study estimated the cost of 
conflict-related behaviour using a bottom-up approach similar to ours. They convert-
ed time involved in conflicts to a monetary amount using national unit cost data and 
found annual costs to be €182,616 per ward. Estimated costs per aggression incident 
ranged from £23 (€27) to £200 (€236) per incident (14, 41), compared to an average of €78 
per incident in the present study. However, due to differences in the organisation of 
mental health- care between countries, it remains difficult to compare studies across 
countries (42, 43). To better estimate the costs of aggression, future studies in different 
settings and countries are needed.

To our knowledge, our study is the first that prospectively estimates aggression in 
closed long-stay psychiatric wards and suggests a methodology that can be employed 
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in different settings. Real-time observation of incidents enabled us to make accu-
rate assessments of the time invested by staff. Additionally, we sampled from three 
different centres, which moderated some of the differences between each location.

An important limitation of the current study is that we sampled a relatively small 
group of patients within a short amount of time. Studies show considerable variation 
in the prevalence of aggression between patients; a small number of patients is often 
responsible for a large proportion of aggression (5, 27). Likewise, we did not observe 
patients during all seasons, and studies have indicated that this could affect the inci-
dence rate of aggression (44). Therefore, future studies should collect more data on inci-
dents from more diverse wards and countries, and preferably use validated tools such 
as the Staff Observation Aggression Scale- revised (SOAS-R (45)). The SOAS-R quantifies 
the frequency and severity of aggression incidents, making it easier to compare the 
scarce studies on aggression. Furthermore, interviewing nurses at the end of their 
shift may have led to underreporting. We posit, however, that our method of asking 
specifically for all types of aggression that occurred over a recently completed 8- h 
shift may be more accurate than retrospective data collected over much longer time 
intervals. Another contributor to underreporting may be that only the most severe 
incident was registered even when a patient caused several incidents. However, we 
may have also overestimated the related costs. It is possible that mild incidents, which 
consumed no time, were included in calculating the incidence rate but were not taken 
into account in the time measurement, which would result in an overestimation of the 
time spent as well as the costs for aggression.

Conclusions

Incidence rates of aggression, the workload for staff members, and the associated 
direct costs in closed long-stay psychiatric wards are high. Aside from the financial 
perspective, reduction of aggression is highly valuable for both patients and staff. 
Aggression reduction already has a high priority in long-term psychiatric inpatient 
care (e.g., de-escalating programs, adequate pharmacotherapy), but more effective 
and innovative methods to prevent aggression are needed.
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Supplementary Table 2. Hourly wages for each staff category

Monthly salary Hourly wages

Student nurse € 1,570 € 171

Nurse (MBO qualified) € 2,578 € 281

Nurse (HBO qualified) € 2,724 € 291

Social worker € 2,724 € 291

Groupworker € 2,724 € 291

Client supporter € 2,188 € 241

Activity supervisor € 2,380 € 261

Security guard € 331

Physician € 4,305 € 462

Psychiatrist € 6,887 € 742

Note. Wages were derived from the Collective Labour Agreement for the Mental Health Sector (2017–2019).
 1 +22% Monday till Friday (06.00-07.00 and 20.00-22.00); +38% Saturdays (06.00-08.00 and 12.00-22.00); 
+44% nights (22.00-06.00); +49% Saturday nights (22.00-06.00); +60% Sundays and holidays (00.00-24.00).
2 +75% Saturdays (06.00-08.00 and 12.00-22.00); +50% nights (22.00-06.00); +100% Saturday nights (22.00-
06.00); +100% Sundays and holidays (00.00-24.00)
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Abstract

Background: Aggression and violent incidents are a major concern in psychiatric 
in-patient care. Nutritional supplementation has been found to reduce aggressive 
incidents and rule violations in forensic populations and children with behavioural 
problems.

Aims: To assess whether multivitamin, mineral and n-3 polyunsaturated fatty acid 
supplementation would reduce the number of aggressive incidents among long-stay 
psychiatric in-patients.

Method: The trial was a pragmatic, multicentre, randomised, double-blind place-
bo-controlled study. Data were collected from 25 July 2016 to 29 October 2019, at 
eight local sites for mental healthcare in The Netherlands and Belgium. Participants 
were randomised (1:1) to receive 6-month treatment with either three supplements 
containing multivitamins, minerals and n-3 polyunsaturated fatty acid, or placebo. 
The primary outcome was the number of aggressive incidents, determined by the Staff 
Observation Aggression Scale – Revised (SOAS-R). Secondary outcomes were patient 
quality of life, affective symptoms, and adverse events.

Results: In total, 176 participants were randomised (supplements, n = 87; placebo, 
n = 89). Participants were on average 49.3 years old (SD = 14.5) and 64.2% were male. 
Most patients had a psychotic disorder (60.8%). The primary outcome of SOAS-R 
incidents was similar in supplement (1.03 incidents per month, 95% CI 0.74–1.37) and 
placebo groups (0.90 incidents per month, 95% CI 0.65–1.19), with a rate ratio of 1.08 
(95% CI 0.67–1.74, p = 0.75). Differential effects were not found in sensitivity analyses 
on the SOAS-R or on secondary outcomes.

Conclusions: Six months of nutritional supplementation did not reduce aggressive 
incidents among long-stay psychiatric in-patients.
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Introduction

Aggression and violent incidents are highly prevalent in psychiatric in-patient care, 
varying from nine to 90 incidents per patient per year, depending on the type of ward 
(1-3). Although pharmacotherapy and psychotherapy may help to mitigate feelings of 
irritability, anger or overt aggression (4), clinical guidelines emphasise the need for 
additional treatment options (5).

Nutritional psychiatry
Research is increasingly suggesting diet to be a modifiable factor affecting mood and 
behaviour, giving rise to the field of nutritional psychiatry (6). Essential nutrients, in-
cluding lipids, amino acids, vitamins, and minerals, play an important role in biological 
processes such as inflammation, oxidative stress, neuroplasticity, neurogenesis, and 
synthesis of neurotransmitters, with the gut–brain axis acting as a potential medi-
ating pathway (7, 8). For example, vitamin B6, vitamin B12 and folate are crucial in the 
formation of neurotransmitters such as epinephrine, norepinephrine, γ-amino butyric 
acid, and serotonin (7). In particular, a deficiency in serotonin seems to play a key 
role in aggressive behaviour (9, 10), considering that the deprivation of the amino acid 
tryptophan, the dietary precursor of serotonin, can induce aggressiveness (11), and the 
selective serotonin reuptake inhibitor fluoxetine has shown anti-aggressive effects in 
randomised trials among psychiatric patients (12, 13). However, as essential nutrients 
act in synergistic combinations, broad-spectrum micronutrients are recommended 
in trials among psychiatric populations, rather than focusing on a single nutrient (14).

Previous findings
Previous literature has explored whether multivitamin, mineral and n-3 polyunsat-
urated fatty acid (PUFA) supplementation may help to reduce aggressive behaviour. 
Hitherto, researchers in this field have studied young male prisoners (15-18) and children 
with behavioural problems (19-21), some of whom were diagnosed with autism spectrum 
disorder (22), attention-deficit hyperactivity disorder (23), conduct disorder and opposi-
tional defiant disorder (24). In total, five out of six randomised controlled trials showed 
reductions in aggression, and there were 26–47% fewer aggressive-related incidents 
in the group receiving nutritional supplements compared with those receiving a pla-
cebo (15-19). In addition, one of these studies demonstrated that participants with the 
lowest nutrient concentrations seemed to have benefited the most from nutritional 
supplementation (17). Reductions in aggressive behaviour based on the number of 
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disciplinary incidents were not found in a study among school-aged children (21). In 
the same study, however, an observer-rated scale was also included that did show 
a significant reduction in these behaviours in the intervention compared with the 
control group. Trials that assessed subjective feelings of aggression as an outcome 
showed consistent findings (20, 22-24). Thus, nutritional supplementation may help to 
reduce aggression, but this needs to be confirmed in a sample of long-stay psychiatric 
in-patients.

Long-stay psychiatric in-patients are more at risk for nutrient deficiencies com-
pared with the general population, because of the consumption of more energy-dense 
and nutrient-poor diets, insufficient outdoor activities and the potential detrimental 
effect of psychotropics (e.g. antipsychotics) on appetite, gastrointestinal function, 
the microbiome and (energy and micronutrient) metabolism (25, 26). The overall poor 
quality dietary intake was also confirmed in a pilot study in a group of 21 patients 
from the target population (Supplementary Appendices 1 and 2 available at https://
doi.org/10.1192/bjo.2022.8). Hence, it can therefore be hypothesised that psychiatric 
in-patients may likely benefit from nutritional supplementation.

Aim and hypothesis
A randomised, double-blind placebo-controlled trial was initiated to determine 

the effectiveness of nutritional supplements in reducing aggressive incidents among 
long-stay psychiatric in-patients. We hypothesised that nutritional supplementation 
would reduce aggressive incidents, feelings of aggression and affective symptoms, 
and would increase patient quality of life.

Method

Design
This pragmatic, multicentre, randomised, double-blind, placebo-controlled interven-
tion trial was coordinated in the Department of Psychiatry at the Leiden University 
Medical Centre (LUMC). Participants were recruited between 25 July 2016 and 29 
October 2019, from eight local sites for mental healthcare in The Netherlands and 
Belgium. Data collection took place at the ward where the participants resided. 
Participants received a small financial compensation (€2.50) for completing each as-
sessment. Written informed consent was obtained from all participants, in some cases 
from a relative or legal representative, where appropriate. All procedures contributing 
to this work complied with the ethical standards of the relevant national and institu-
tional committees on human experimentation and with the Helsinki Declaration of 
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1975, as revised in 2008. The trial protocol (Supplementary Appendix 3) was approved 
by the Medical Ethical Committee of the LUMC, under reference number P14.332, and 
the study followed the Consolidated Standards of Reporting Trials (CONSORT) report-
ing guideline. The trial was registered at ClinicalTrials.gov (identifier NCT02498106).

Participants
Inclusion criteria were age ≥ 18 years and expected to reside at a facility for long-term 
psychiatric in-patient care for at least 6 months, irrespective of their specific psychi-
atric disorder. Exclusion criteria were pregnancy, breastfeeding, contraindication for 
nutritional supplements, expected discharge or transfer within 8 weeks, restrictions 
against the consumption of pork gelatine and continuous use of other nutritional sup-
plements within the preceding 8 weeks (exceptions included vitamin B1 and vitamin 
D, which are mostly prescribed to prevent complications of alcoholism or to treat low 
vitamin D plasma levels in Northern countries, respectively, and which entailed no 
health risks in combination with this study’s supplements).

Intervention
A 2-week placebo run-in phase was followed by a 6-month nutritional intervention, 
during which participants received a daily dose of two capsules containing multi-
vitamins and minerals and one capsule containing n-3 PUFA (i.e. eicosapentaenoic 
acid and docosahexaenoic acid (27); Supplementary Appendix 4). The control group 
received three placebo capsules per day, containing the neutral n-9 oleic acid. The 
n-3 PUFA content of both nutritional supplements and placebo capsules was checked 
during follow-up and showed no noticeable decay. Intervention costs were estimated 
at €393 per patient year, of which 80% was for the supplements and 20% was for 
distribution (assuming 30 s of nursing staff time per patient per day, at €26 per hour; 
Supplementary Appendix 5).

Randomisation
Participants were randomised in a 1:1 ratio, using blocks of 12 participants, and were 
stratified by gender and ward type (open or closed). At the end of the study, par-
ticipants and nurses were asked whether they thought the participant had received 
supplements or placebo, to check whether blinding had been successful.

7
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Measurements

Primary outcome variable
The primary outcome in this study was the number of aggressive incidents registered, 
as determined by the Staff Observation Aggression Scale – Revised (SOAS-R), created 
originally for use in in-patient psychiatric wards (28). The SOAS-R is a quick and easy-
to-use tool, which comprises five columns recording provocation, means used, the 
target, consequences and measures taken to stop aggression. Each time an aggressive 
incident occurred, nursing staff were expected to complete the SOAS-R. Aggression 
was defined as ‘any verbal, nonverbal, or physical behaviour that was threatening (to 
self, others, or property) or [any] physical behaviour that actually did harm (to self, 
others, or property)’ (28, 29). The SOAS-R total severity score ranges from 0 to 22 points, 
with scores of 0–7 indicating mild, 8–15 indicating moderate and 16–22 indicating 
severe severity (30). Severity of an incident was also judged on a 100-mm visual ana-
logue scale, ranging from 0 (not severe at all) to 100 (extremely severe). Results on the 
psychometric properties of the SOAS-R indicate fair to good interrater reliability, with 
an intraclass correlation of 0.96 (31), reported Cohen’s kappas of between 0.61 and 0.74 
(32-34) and a Pearson’s product-moment r between independent raters of 0.87 (32). The 
SOAS-R severity scores indicate significant concurrent validity (1).

Secondary outcome variables
The 11-item Social Dysfunction and Aggression Scale (SDAS) (35) was completed by 
nurses at baseline and after 2 weeks, 2 months and 6 months. In our sample, the 
intraclass correlation was 0.76, suggesting moderate stability over time. It is rec-
ommended to use the SDAS in conjunction with the SOAS-R, as the former is more 
sensitive to measure more subtle aggression incidents (36). Additionally, patients were 
asked to complete several questionnaires at baseline, 2 months and 6 months: A Dutch 
version of the shortened 12-item Aggression Questionnaire (37, 38), the 26-item World 
Health Organization Quality of Life (39, 40) and the abbreviated 25-item version of the 
Comprehensive Psychopathological Rating Scale (CPRS) (41, 42). The CPRS included the 
ten-item Montgomery–Åsberg Depression Rating Scale (43), the ten-item Brief Anxiety 
Scale (44) and a five-item inhibition subscale.

Other variables
Non-fasting blood samples were collected to determine nutritional status and to mon-
itor adherence in those who consented to blood collection (in 82.6% of participants in 
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The Netherlands). Belgian institutions did not collect blood because of pragmatic rea-
sons, as samples were transported through the regular postal service. Blood samples 
were collected only if a participant agreed to a venipuncture. Two tubes were collected 
(one serum separator and one ethylenediaminetetraacetic acid (EDTA) tube) before 
and after the trial, by competent nurses appointed in each institution. Subsequently, 
blood samples were sent to the LUMC within 24 h, through the regular postal service. 
The samples were stored at −80°C until analysis. Samples were analysed for vitamins 
A (retinoids), E (tocopherol), B12 (cobalamin) and D (calciferol), folic acid and iron in 
blood serum. Vitamin B1 (thiamine), vitamin B6 (pyridoxine) and a fatty acid spectrum 
to yield n-3 fatty acid levels (alpha-linolenic acid, eicosapentaenoic acid, and docosa-
hexaenoic acid) were analysed in EDTA blood samples. Blood level assessments are 
described in detail in the Supplementary Material.

Sociodemographic covariates were age, gender, level of education (categorised 
into low (primary education, lower secondary education), medium (upper second-
ary education, post-secondary non-tertiary education) and high (tertiary education, 
Bachelor’s, Master’s, doctoral)), marital status (never married, ever married (married, 
widow/widower or divorced)), ancestry (European, non-European ancestry), smoking 
(yes, no), any use of recreational drugs (never, ever, current (past month)) and use of 
alcohol (>14 units per week). Body mass index was calculated based on measured 
height and weight. Ward type (open, closed), primary diagnosis and medication use 
were obtained from the treating psychiatrist.

Statistical analyses
The sample size was based on results of previous literature (15-17, 19, 45, 46). We assumed 
a conservative delta of 26% reduction in the number of incidents, whereby incidents 
are modelled according to a Poisson distributed random variable (47). Assuming 80% 
power, α = 0.05 and an overall rate of 4, a final total sample size of 132 was required 
to be able to reject the null hypothesis. Assuming a drop-out rate of 25%, we aimed 
to include at least 166 patients.

Sociodemographic and clinical characteristics were summarized per allocation, 
using independent samples t-test and χ2-test. Micronutrient status was assessed with 
linear mixed models. The frequency of aggressive incidents was presented as the 
back-transformed geometric mean number of incidents per month. Negative binomial 
regression analyses were performed to analyse the number of aggressive incidents, 
as overdispersion was anticipated. An offset was used to take the log number of days 
that a patient participated in the trial into account. We applied triple masking, which 
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ensured that the treatment was unknown to the participants and to the nurses and 
physicians, as well as the epidemiologist (J.M.G.) who analysed the effect on the pri-
mary outcome but was not part of the coordinating centre.

To investigate the trend of the incidence rate ratio, a negative binomial regression 
was performed for each month separately, plotted over time. Incidents were stud-
ied in total and individually, according to their level of severity and type. Sensitivity 
analyses were performed in subgroups excluding patients with an extreme number 
of incidents (i.e., either zero incidents per month or more than ten incidents per 
month), adjusting for baseline SDAS. Post hoc subgroup analyses were performed 
for sociodemographic and clinical variables. Differences between the randomised 
groups on the secondary outcomes were performed following intention-to-treat (ITT) 
analysis, using multilevel regression (mixed) models. In the case of missing data, we 
used last observation carried forward for the ITT analyses. χ2-Tests were performed 
to check whether participants and nurses gave the correct answer more often than 
expected by chance, excluding the ones who gave the answer ‘I do not know’. χ2-Tests 
were also performed to compare the number of side-effects among the randomised 
groups. A two-tailed significance level of p < 0.05 was considered statistically signifi-
cant. Negative binomial regression analyses were performed with R software within 
RStudio (R version 3.6.0 for macOS; R Foundation for Statistical Computing, Vienna, 
Austria, 2016; https://www.R-project.org/) and the main package MASS (version 7.3). 
All other analyses were performed with IBM SPSS statistical software (version 25, IBM 
Corp, 2017, IBM SPSS Statistics for Windows).

Results

We assessed 1121 patients for eligibility and excluded 945 (Fig. 1). The high number of 
excluded patients could be explained by the fact that treating psychiatrists regularly 
did not give permission to contact certain patients because it might disturb their 
treatment plan or therapeutic relationship (n = 358). In total, 176 participants were 
randomised into the trial (supplements, n = 87; placebo, n = 89), most of whom had a 
psychotic disorder (60.8%). The mean age of the participants was 49.3 years (s.d. 14.5), 
and 64.2% were male. No significant demographic or clinical group differences were 
observed at baseline (Table 1).
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Fig. 1. Consolidated Standards of Reporting Trials flow diagram of participants through the study

Protocol adherence
In total, 114 participants agreed to blood sampling (82.6% of 138 participants from 
The Netherlands) at baseline, endpoint or both. Expected increases were found in the 
intervention compared with placebo groups, which were statistically significant for 
vitamin B6 (p = 0.005), folic acid (p < 0.001), vitamin B12 (p = 0.04), vitamin E (p = 0.02), 
eicosapentaenoic acid (p < 0.001) and docosahexaenoic acid (p < 0.001; Supplementary 
Appendix 6).
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Table 1. Baseline characteristics of study participants (N = 176)

Supplements (n = 87) Placebo (n = 89) p value

Demographics

Male gender, no (%) 54 (62.1%) 59 (66.3%) 0.56

Age in years, mean (SD) 49.1 (14.2) 49.4 (14.8) 0.88

BMI (kg/m2), mean (SD) 28.9 (6.0) 28.5 (7.9) 0.73

Closed ward, no (%) 56 (64.4%) 55 (61.8%) 0.72

Never married, no (%) 63/82 (76.8%) 69/85 (81.2%) 0.49

Education low, no (%) 49/79 (62%) 47/79 (59.5%) 0.74

European ancestry, no (%) 71 (81.6%) 70 (78.7%) 0.62

Current smokera, no (%) 61/86 (70.9%) 64/86 (74.4%) 0.61

Alcohol ≥ 14 U/wka, no (%) 9/76 (11.8%) 7/82 (8.5%) 0.49

Recreational drugsb, no (%) 46/85 (54.1%) 48/85 (56.5%) 0.76

Clinical data

Primary diagnosis, no (%) 0.97

Psychotic disorder 52 (59.8%) 55 (61.8%)

Mood disorder 8 (9.2%) 9 (10.1%)

Personality disorder 9 (10.3%) 9 (10.1%)

Other 18 (20.7%) 16 (18.0%)

Medication use

Antipsychotics 76/80 (95.0%) 70/80 (87.5%) 0.09

FGA 42/80 (52.5%) 33/80 (41.3%) 0.15

SGA 60/80 (75.0%) 54/80 (67.5%) 0.29

Antidepressants 31/80 (38.8%) 31/80 (38.8%) 1.00

Benzodiazepines 61/80 (76.3%) 67/80 (83.8%) 0.24

Mood stabilizers 38/80 (47.5%) 35/80 (43.8%) 0.63

Note. Data are number of participants (with percentages in parentheses) or means (with standard 
errors in parentheses). BMI=Body Mass Index; First Generation Antipsychotics=FGA; Second Generation 
Antipsychotics=SGA.
a Based on last month.
b Ever used.

Primary outcome measures
Figure 2 presents the main outcomes. The primary outcome of SOAS-R incidents was 
similar in those assigned to supplements (1.03 incidents per month, 95% CI 0.74–1.37) 
and placebo (0.90 incidents per month, 95% CI 0.65–1.19), with a rate ratio of 1.08 
(95% CI 0.67–1.74, p = 0.75). Also, no significant effects were found according to the 
severity or type of aggressive incidents. Sensitivity analyses in subgroups according 
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to the number of incidents (i.e., either zero or more than ten incidents per month) did 
not influence these results, which also applies to the analysis adjusting for baseline 
SDAS score. Supplementary Appendix 7 shows the incidence rate ratio per month 
during the 6-month intervention period. The geometrical mean number of incidents 
in a curve showed that during the first 2 months after the start of the intervention, 
patients in the intervention group had a slightly higher (but not significant) rate of ag-
gressive incidents compared with those receiving placebo. As shown in Supplementary 
Appendix 8, subgroup analyses showed no evidence for effect modification by other 
variables, except for antipsychotic use. In the small subgroup of participants not 
using antipsychotics (n = 14), supplements showed a beneficial effect compared with 
placebo (p = 0.004).

Fig. 2. Effectiveness analyses on primary outcome. The mean is the geometrical mean number of inci-
dents per month. Severe: 16 – 22; Moderate: 8 – 15; Mild: 0 – 7; High VAS: ≥ 5; Low VAS: < 5. SDAS, Social 
Dysfunction and Aggression Scale; VAS, visual analogue scale.

Secondary outcome measures
As seen in Table 2, an ITT approach showed that nutritional supplementation did not 
significantly affect any of the secondary outcomes. In detail, no differential effects for 
supplements versus placebo were found for either self- and observer-rated aggression, 
quality of life, depression severity, anxiety severity or inhibition.

7
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Table 2. Intention to treat analyses of the effectiveness on secondary outcomes

n Baseline 2 weeks 2 months 6 months Interaction:  
score * time

Test P

SDAS Supplements 84 9.2 (0.9) 8.2 (0.9) 7.9 (0.8) 7.7 (0.8) F(df. 1)=0.016 0.90

Placebo 84 9.6 (0.9) 8.0 (0.7) 8.4 (0.8) 7.8 (0.7)

AQ Supplements 84 30.4 (1.2) – 28.7 (1.2) 30.1 (1.2) F(df. 1)=0.576 0.45

Placebo 84 32.0 (1.1) – 30.9 (1.0) 30.8 (1.0)

Anger Supplements 82 7.5 (0.4) – 7.0 (0.4) 7.2 (0.4) F(df. 1)=0.006 0.94

Placebo 84 8.2 (0.4) – 7.8 (0.4) 7.9 (0.3)

Hostility Supplements 84 9.0 (0.4) – 8.6 (0.4) 8.8 (0.4) F(df. 1)=0.319 0.57

Placebo 82 9.5 (0.4) – 9.6 (0.4) 9.0 (0.4)

Physical aggression Supplements 82 7.3 (0.4) – 6.8 (0.4) 7.0 (0.4) F(df. 1)=0.052 0.82

Placebo 83 7.1 (0.4) – 6.8 (0.3) 6.8 (0.4)

Verbal aggression Supplements 81 6.4 (0.4) – 6.4 (0.4) 6.8 (0.4) F (df. 1)=0.958 0.33

Placebo 82 7.4 (0.3) – 7.0 (0.3) 7.4 (0.3)

WHO-QOL Supplements 77 87.4 (2.0) – 85.2 (2.1) 85.8 (2.0) F(df. 1)=0.596 0.44

Placebo 79 83.5 (1.9) – 83.6 (1.8) 84.0 (1.8)

Physical health Supplements 78 13.2 (0.4) – 13.0 (0.4) 13.2 (0.4) F(df. 1)=0.001 0.98

Placebo 78 12.6 (0.4) – 12.7 (0.3) 12.8 (0.3)

Psychological health Supplements 78 12.6 (0.4) – 12.7 (0.4) 12.4 (0.4) F(df. 1)=0.952 0.33

Placebo 77 12.4 (0.4) – 12.4 (0.3) 12.7 (0.4)

Social relationships Supplements 78 12.9 (0.4) – 12.6 (0.4) 12.6 (0.5) F(df. 1)=0.687 0.41

Placebo 74 12.6 (0.4) – 12.5 (0.4) 12.9 (0.4)

Environment Supplements 78 14.4 (0.3) – 13.8 (0.4) 14.1 (0.3) F(df. 1)=0.105 0.75

Placebo 79 13.7 (0.3) – 13.8 (0.3) 13.5 (0.3)

MADRS Supplements 69 13.0 (1.3) – 12.2 (1.3) 12.5 (1.2) F(df. 1)=0.021 0.89

Placebo 71 13.3 (1.3) – 13.0 (1.3) 13.2 (1.2)

BAS Supplements 69 12.0 (1.0) – 10.7 (0.9) 11.5 (0.9) F(df. 1)=0.033 0.86

Placebo 68 11.8 (0.9) – 11.6 (0.8) 11.6 (0.8)

Inhibition Scale Supplements 70 4.7 (0.5) – 4.0 (0.5) 4.1 (0.4) F(df. 1)=0.462 0.50

Placebo 71 4.7 (0.5) – 4.6 (0.5) 4.6 (0.5)

Note. Data are means (with standard errors in parentheses). SDAS=Social Dysfunction and Aggression 
Scale, observer rated; AQ=Aggression Questionnaire; WHO-QOL=World Health Organization Quality of 
Life; MADRS=Montgomery-Åsberg Depression Rating Scale; BAS=Brief Anxiety Scale.

Blinding
Blinding was successful among participants, who guessed correctly whether they 
had been taking the supplements or placebo no more frequently than incorrectly 
(p = 0.44). Nurses who distributed the supplements, however, more frequently guessed 

Nienke_de_Bles_V6.indd   160Nienke_de_Bles_V6.indd   160 22-03-2023   12:1122-03-2023   12:11



161

Effect of supplementation on aggression

the randomised condition of the participants correctly (n = 38 out of 55; 69.1% correct; 
p = 0.005). Still, the majority of both participants (n = 48 out of 116; 41.4%) and nurses 
(n = 75 out of 130; 57.7%) answered with ‘I do not know’.

Adverse effects
At least one side-effect was reported by 15 out of 73 patients in the control group 
(20.5%) and 17 out of 74 patients in the intervention group (23.0%; p = 0.72; see 
Supplementary Appendix 9). Burping (p = 0.049) and rash (p = 0.04) were significantly 
more frequently reported by participants in the intervention group compared with the 
control group, with burping being the most frequently reported (11.1 v. 2.8%). In total, 
two participants died during the trial (supplements, n = 1; placebo, n = 1). The age of 
these participants was 55 and 83 years. Reasons of death were respiratory disease and 
cardiac arrest, respectively. This was confirmed by their physicians, who all judged 
that there were no causal relationships with the supplements.

Discussion

Our findings provided no support for the effectiveness of multivitamin, mineral and 
n-3 PUFA supplementation in reducing the number of aggressive incidents among 
psychiatric in-patients during a 6-month intervention. Post hoc analyses according to 
the severity or type of aggressive incidents corroborated this conclusion. No differenc-
es were found between the randomized groups regarding the secondary outcomes, 
including self- and observer-rated aggression, quality of life and affective symptom 
severity.

The current study is the first to investigate the effect of nutritional supplements in 
in-patients suffering from chronic psychiatric disorders. These patients are often not 
included in clinical trials, leading to a lack of evidence for effective care and treatment 
(48). In previous trials that investigated the effect of nutritional supplements on aggres-
sive incidents, patients with psychosis were often excluded (20, 21, 23, 24) or no information 
on the use of psychotropic medication was given (15, 19). Our sample included partici-
pants with psychotic disorders (60.8%), a vast majority of whom were using antipsy-
chotics (91.2%). The extensive use of antipsychotics in our population may have led to 
a ceiling effect, as antipsychotics are prescribed to mitigate agitation and aggression 
(49), creating a situation in which no additional effect of a nutritional intervention could 
be found. Additionally, adverse effects of antipsychotics comprise gastrointestinal 
and metabolic side-effects, which may result in dysbiosis (26, 50), the disruption of the 

7

Nienke_de_Bles_V6.indd   161Nienke_de_Bles_V6.indd   161 22-03-2023   12:1122-03-2023   12:11



162

Chapter 7

bacterial species of the gut microbiota, which could potentially adversely affect mood 
and behaviour through the gut–brain axis (8). Note that an exploratory analysis of the 
subsample of patients with psychosis who did not use antipsychotic agents in the 
current study did suggest a reduction of incidents among the patients with psychosis 
who had taken the nutritional supplements. Furthermore, an exploratory trial includ-
ing acute patients with schizophrenia treated with antipsychotic medication found 
no effect of n-3 PUFA supplementation on hostility compared with the control group 
(51). In addition, the incidents of the patients with psychosis in the current study may 
comprise different forms of aggression than those expressed by participants in previ-
ous trials, such as aggression resulting from the nature of their psychiatric disorders, 
like paranoid delusions (52). Moreover, aggressive behaviours in psychiatric patients 
may be masked by the complex interaction of different causal factors.

Besides the different study populations, there may be several other explanations 
for the discrepant findings of the current study with previous trials showing beneficial 
effects (15-19). The current study was the first to investigate the intervention among older 
patients, with a mean age of 49.3 years, whereas the mean age of participants from 
earlier forensic and youth trials ranged from 5 to 25 years. This is important as sup-
plementation may have different effects across the lifespan, depending on the stages 
of brain development (53). Second, although some studies used a similar combination 
of multivitamins, minerals and n-3 PUFA (15, 16, 20, 21, 24), many others did not include n-3 
PUFA in their active treatment arm (17-19, 22, 23); n-3 PUFA is known to be involved in brain 
structure and function (7). Dosages in prior studies varied in their recommended daily 
allowance (RDA), but two studies used substantially higher dosages (23). One of these 
two studies was a recently published three-arm trial that demonstrated that partic-
ipants in the RDA group showed significantly less serious rule violations, whereas 
the participants in the higher-dose supplement group did not, compared with the 
placebo group (18). In our trial, we used relatively high dosages of B vitamins because 
a meta-analysis showed increased beneficial effects on perceived stress and hostility 
in the trials that used higher doses of B vitamins (54). Furthermore, the duration of the 
exposure in our trial was relatively long (6 months) compared with previous trials, 
which had a median intervention period of 3 months (ranging from 70 to 142 days). The 
longer exposure used in our study ensured the minimal duration of supplementation 
to establish equilibration of n-3 PUFA into different organs, including the brain (55). Our 
sample size of 176 participants was comparable to earlier trials, with a median number 
of randomised participants of 209 (ranging from 62 to 468).
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In line with our primary outcome, we found no evidence for improvements on self- 
and observer-rated aggression questionnaires. However, previous trials that found 
significant aggression reductions also did not observe improvements on self- and 
observer-rated aggression questionnaires. This suggests that supplements affect 
objectively observed aggressive incidents more than subjectively perceived aggressive 
feelings and behaviour (15, 18, 20, 24).

Some limitations need to be discussed. First, we were obliged to be explicit 
toward potential participants about our aim to reduce aggressive incidents. As a 
consequence, patients, especially the more aggressive ones, were often not willing 
to participate (56). Second, nurses had to complete the SOAS-R in addition to writing 
up a description of the event in the patient records. Because of the high workload 
in psychiatric care, some (milder) incidents could have been missed. However, this 
phenomenon likely occurred in equal proportions in both randomised groups, and 
no beneficial effect was found for severe incidents, which were unlikely to be missed. 
In addition, using two different instruments (i.e., the incident-based SOAS-R and the 
SDAS based on the preceding week) simultaneously in the recording of aggressive 
behaviour gave us more complete information on the effects of the intervention (36). 
Third, although blinding was effective in participants, retrospectively, nurses often 
guessed the participant condition correctly. Fourth, as included participants were 
diagnosed with diverse psychiatric disorders, we cannot exclude the possibility that 
nutritional supplements would be beneficial within one specific kind of psychiatric 
disorder. Yet, subgroup analyses performed according to the diagnosis (i.e., psychotic 
disorder versus other) showed no evidence for effect modification. Fifth, participants 
from Belgium could not provide blood samples because of logistical reasons. Finally, 
no information was gathered about dietary habits, as most of our participants suffered 
from mental disorders characterised by disruptions in thought processes and were 
therefore less likely to complete food frequency questionnaires accurately.

In summary, this is the first randomised controlled trial that studied the effect of 
nutritional supplementation among long-stay psychiatric in-patients. Despite some 
promising effects of nutritional supplementation on aggressive incidents found in pre-
vious studies, we found no evidence of effect in chronically ill psychiatric in-patients.

7
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Supplementary Material 1. Characteristics of psychiatric inpatients versus controls

Psychiatric inpatients (n=21) Controls (n=38) P valuea

Age in years, mean (SD) 40.0 (13.1) 46.7 (16.3) 0.11

Male gender, no (%) 14 (66.7%) 18 (47.4%) 0.12

Higher education, no (%) 5 (23.8%) 30 (78.9%) < 0.001

BMI (kg/m2), mean (SD) 26.9 (7.8) 24.4 (3.6) 0.11

Dutch Nationality, no (%) 14 (66.7%) 38 (100%) < 0.001

Alcohol ≥ 14 U/wk, no (%) 1 (4.8%) 12 (31.6%) 0.02

Current smoker, no (%) 21 (100%) 15 (39.5%) < 0.001

Recreational drugs, no (%) 8 (38.1%) 0 (0%) < 0.001

Unmarried, no (%) 21 (100.0%) 10 (26.3%) < 0.001

Physically active, no (%) 5 (23.8%) 18 (47.4%) 0.07

Psychotropic use, no (%) 21 (100.0%) 0 (0.0%) < 0.001

Note. Data are number of participants (with percentages in parentheses) or means (with standard errors 
in parentheses). BMI=Body Mass Index.
a Chi-square values have been computed for categorical variables, t-test for independent samples for 
interval variables.
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Supplementary Material 2. Comparison of dietary intake of food groups and micro(nutrients) in 
psychiatric inpatients versus controls

Psychiatric 
inpatients (n=21)

Controls 
(n=38)

Adjusted Mean 
difference

P valuea

Total caloric intakeb 1700 (120.8) 2016 (90.7) –316 (–620; –13) < 0.001

Total protein, g 69.0 (2.9) 72.6 (2.1) –3.71 (–11.4; 3.96) 0.34

Vegetable protein, g 31.9 (1.7) 30.9 (1.2) 1.00 (–3.34; 5.34) 0.65

Animal protein, g 37.1 (3.0) 41.7 (2.2) –4.65 (–12.6; 3.27) 0.24

Total fat, g 62.3 (2.6) 63.7 (1.9) –1.32 (–8.09; 5.45) 0.70

Saturated fatty acids, g 23.6 (1.2) 23.8 (0.8) –0.19 (–3.23; 2.84) 0.90

Monounsaturated fatty acids, g 20.7 (1.1) 22.4 (0.8) –1.71 (–4.57; 1.15) 0.24

Poly unsaturated fatty acids, g 12.1 (0.9) 11.2 (0.7) 0.90 (–1.55; 3.36) 0.47

Trans fatty acids, g 1.22 (0.1) 1.48 (0.1) –0.26 (–0.49; –0.03) 0.03

a-Linolenic acid (ALA, mg) 0.98 (0.1) 0.94 (0.01) 0.04 (–0.13; 0.20) 0.68

Eicosapentaenoic acid (EPA, mg) 0.02 (0.02) 0.06 (0.01) –0.04 (–0.08; 0.001) 0.056

Docosahexaenoic acid (DHA, mg) 0.04 (0.02) 0.10 (0.02) –0.06 (–0.12; -0.004) 0.035

Cholesterol, mg 140 (12) 200 (8.6) –60.8 (–92.2; –29.5) < 0.001

Total carbohydrates, g 262 (7.9) 224 (5.6) 38.1 (17.6; 58.7) < 0.001

Total mono and disaccharides, g 149 (6.8) 105 (4.8) 44.1 (26.4; 61.7) < 0.001

Total polysaccharides, g 112 (6.0) 119 (4.3) –6.32 (–21.9; 9.31) 0.42

Total dietary fibre, g 20.7 (1.3) 23.2 (0.9) –2.53 (–6.00; 0.92) 0.15

Calcium (mg) 919 (78.5) 857 (56.1) 62.2 (–143; 267) 0.55

Iron (mg) 11.2 (0.5) 11.7 (0.3) –0.50 (–1.71; 0.72) 0.41

Zinc (mg) 7.8 (0.4) 9.0 (0.3) –1.17 (–2.21; –0.12) 0.03

Copper (mg) 2.6 (0.3) 1.3 (0.2) 1.25 (0.58; 1.92) < 0.001

Magnesium (mg) 327 (13.6) 336 (9.7) –9.18 (–44.7; 26.3) 0.61

Selenium (µg) 34.1 (1.9) 43.2 (1.4) –9.15 (–14.2; –4.06) 0.001

Iodine (µg) 27.0 (3.2) 46.1 (2.3) –19.1 (–27.5; –10.7) < 0.001

Vitamin A (retinol, mg) 305 (136.3) 624 (97.4) –319 (–675; 37.5) 0.08

Beta carotene (g) 2.50 (0.2) 2.03 (0.2) 0.47 (–0.14; 1.08) 0.13

Thiamin (vitamin B1,mg) 1.03 (0.1) 1.14 (0.0) –0.11 (–0.25; 0.03) 0.12

Riboflavin (vitamin B2,mg) 1.41 (0.1) 1.30 (0.1) 0.11 (–0.15; 0.36) 0.40

Niacin (Vitamin B3, mg) 15.4 (0.9) 18.4 (0.7) –2.97 (–5.35; –0.59) 0.02

Pyridoxine (vitamin B6, mg) 1.35 (0.1) 1.70 (0.0) –0.36 (–0.54; –0.18) < 0.001

Folates naturally occurring,(µg) 198 (11.6) 201 (8.3) –2.89 (–33.2; 27.4) 0.85

Cobalamin (vitamin B12, µg) 3.18 (0.5) 4.23 (0.4) –1.05 (–2.42; 0.33) 0.13

Vitamin C (mg) 106 (9.1) 97.8 (6.5) 8.36 (–15.4; 32.1) 0.48

Vitamin D (µg) 1.74 (0.3) 2.57 (0.2) –0.83 (–1.49; –0.16) 0.02

Vitamin E (mg) 9.45 (0.7) 9.35 (0.5) 0.10 (–1.75; 1.95) 0.91

Data are (adjusted) means (with standard errors in parentheses) and adjusted mean differences (with 95% 
confidence intervals in parentheses). Adjusted values were calculated with analysis of variance adjusted 
for gender, age, BMI, and total caloric intake.
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Supplementary Material 4. Doses of previous studies including the current study
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Minerals
Potassium (mg) 4 4 50 40 40 192
Calcium (mg) 122 200 100 100 100 162 162 1056
Manganese (mg) 3 1 3 3 3 2 2 2 7.7 5
Iron (mg) 18 9 12 12 5 12 7.2 10.8 8
Zinc (mg) 15 8 15 15 12 5 15 8.3 38.4 7.5
Copper (mg) 2 1 2 2 0.5 1 0.9 5.8 0.5
Magnesium (mg) 59 80 30 100 100 100 94 20 480
Molybdenum (μg) 250 120 250 250 150 50 120 13
Selenium (μg) 100 50 50 50 22 30 55 168 75
Chromium (μg) 100 50 200 200 70 40 50 504 13
Iodine (μg) 150 75 140 140 100 100 130 160 163 150
Lithium (μg) 500
Sulfur (mg) 500
Phosphorus (mg) 125 672
Chloride (mg) 36.3
Vitamins
A (Retinol, mg) 1.5 0.75 0.75 0.75 0.6 0.8 0.4 0.8 1.4
A (Beta carotene, mg) – – 0.13 6
B1 (Thiamin, mg) 4.5 0.75 1.2 1.2 20 1.4 6 1.4 48 15
B2 (Riboflavin, mg) 5.1 0.9 1.6 1.6 20 1.75 3 1.75 14.4 15
B3 (Niacinamide, mg) 60 10 18 18 25 20 18 20 72 20
B5 (Pantothenic acid, mg) 30 5 4 4 15 7.5 6 7.5 24 15
B6 (Pyridoxine, mg) 30 1 2 2 40 2 8 2 56 5
Folic acid / B11 (μg) 400 200 400 400 100 200 400 200 640 400
B12 (Canocobalamin, μg) 18 3 3 3 500 2.5 15 2.5 720 25
Biotin (μg) 150 100 100 150 62.5 75 864 25
C (Ascorbic acid, mg) 120 40 60 60 600 100 80 100 480 100
D3 (Cholecalciferol, μg) 5 5 10 5 7.5 5 20 5 60 25
E (D-alpha-tocopherol, mg) 80 10 10 10 270 15 8 15 200 53
K (μg) 50 50 30 30 96
Other
Inositol (mg) 40 100 144
Benzoic acid (mg) 50
Choline (mg) 40 250  432
Fatty acids
Linoleic acid (mg) 1260 10 400
γ-Linolenic acid (mg) 160 100
EPA (mg) 80 400 165 200 329
DHA (mg) 44 400 673 116 300 219

a Dosage was adjusted based on baseline measured body weight up to a maximum of 100 lbs. The dosage 
shown is for a 60 lbs child.
b Target dose was based on the response rates.

7
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Supplementary Material 5. Average costs (in €) per patient year, by randomization group

Supplementation Placebo Difference

Frequency Costs Frequency Costs Costs p value

Supplementsa 314 0 314 -

Distribution 79 0 79 -

Total intervention costs 393 0 393 -

Verbal incidents 3.9 197 2.3 114 83 0.16

Physical against objects 1.4 122 0.9 76 46 0.20

Physical self-harm 1.9 223 1.9 224 -1 0.99

Physical against others 15.2 2,985 16.5 3,241 -256 0.79

Total aggression costs 22.4 3,526 21.5 3,655 -128 0.90

Total healthcare costs 3,919 3,655 264 0.81

a Reported costs are for the supplements used in the study. Less expensive supplements are available 
for €69 per patient year
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Supplementary Material 6. Changes in micronutrient levels between supplementation and placebo
Note. Reference values as used by the LUMC: Vitamin A=0.7 – 2.6; Vitamin B1=78 – 143; Vitamin B6=51 – 183; 
Folic acid=8.8 – 60.8; Vitamin B12=150 – 700; Vitamin D=50 – 250; Vitamin E=16.0 – 41.0; Iron= ♂ 14 – 35; 
Iron = ♀ 10 – 25.

7
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Supplementary Material 7. Effect on aggressive incidents over time during 6 months of supplementation

Supplementary Material 8. Subgroup analyses of the effect of supplementation on aggressive incidents 
according to demographic and clinical data
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Supplementary Material 9. Adverse effects in both groups

Side effect Placebo Supplements p value

Any side effect, no (%) 15 (20.5%) 17 (23.0%) 0.72

Nauseous, no (%) 4 (5.6%) 2 (2.7%) 0.39

Diarrhea, no (%) 3 (4.2%) 6 (8.2%) 0.31

Burping, no (%) 2 (2.8%) 8 (11.1%) 0.049

Tiredness, no (%) 3 (4.2%) 4 (5.5%) 0.71

Rash, no (%) 0 (0.0%) 4 (5.5%) 0.04

Headache, no (%) 3 (4.2%) 3 (4.1%) 0.99

Sleep problems, no (%) 2 (2.8%) 3 (4.1%) 0.66

Weight gain, no (%) 2 (2.8%) 2 (2.7%) 0.99

Weight loss, no (%) 3 (4.2%) 1 (1.4%) 0.30

Other, no (%) 5 (6.9%) 3 (4.1%) 0.44

7
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Abstract

Background: Setting up and conducting a randomised controlled trial (RCT) has many 
challenges—particularly trials that include vulnerable individuals with behavioural 
problems or who reside in facilities that focus on care as opposed to research. These 
populations are underrepresented in RCTs.

Approach: In our paper, we describe the challenges and practical lessons learned from 
two RCTs in two care settings involving long-stay psychiatric inpatients and people 
with intellectual disabilities. We describe five main difficulties and how these were 
overcome: (1) multisite setting, (2) inclusion of vulnerable participants, (3) nutritional 
supplements and placebos, (4) assessment of behavioural outcomes, and (5) collecting 
bio samples.

Conclusions: By sharing these practical experiences, we hope to inform other research-
ers how to optimally design their trials, while avoiding and minimising the difficulties 
that we encountered, and to facilitate the implementation of a trial. Both trials were 
registered in the Clinical Trials Register (RCT A: NCT02498106; RCT B: NCT03212092).
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Introduction

Conducting clinical trials presents many challenges. We performed two pragmatic 
randomised clinical trials (RCTs) to determine the effectiveness of nutritional sup-
plements to reduce aggression among two populations: (1) psychiatric patients who 
resided at long-stay wards within mental health care organisations (RCT A) and (2) 
people who received care for their intellectual disabilities (IDs; RCT B). We hope that 
by sharing the difficulties that we encountered and the ways in which we dealt with 
these challenges, we may help future researchers who want to set up similar trials.

RCTs are considered to provide evidence for the effectiveness of a particular 
treatment (1). Unfortunately, vulnerable individuals with behavioural problems are 
underrepresented in RCTs, resulting in a lack of evidence-based care for these groups 
(2). For example, the prescription of antipsychotics as behavioural medication among 
people with IDs is widespread. However, the evidence for the efficacy of this policy is 
meagre and has been extrapolated from research on other populations (3, 4). Another 
example is the guidelines for treatment of aggression among patients with schizo-
phrenia; these guidelines are based on RCTs whose generalisability is questionable 
(5). Because treatments for aggressive behaviour are used on vulnerable populations 
within long-term care, the RCTs should also take place within these populations and 
settings (6).

Aggressive behaviour frequently occurs among psychiatric patients (7) and people 
with IDs (8). A substantial number of individuals admitted to long-term facilities (e.g., 
psychiatric patients or people with IDs) may express aggressive behaviours not only 
as the reason for admission but also as a consequence thereof. Aggressive acts range 
from mild verbal incidents, such as screaming or swearing, to more severe incidents, 
such as physical violence and self-harm (9-11). The burden of these incidents lies not 
only with care professionals, often causing distress and sick leave, but also with 
other admitted individuals and perpetrators themselves (12-14). There is a need for 
evidence-based treatment options to reduce aggression among these populations.

To address this need, we designed two RCTs involving long-stay psychiatric 
inpatients and people with IDs. Facilities where these individuals reside, however, 
generally focus on care rather than research and often have no existing infrastructure 
to enable clinical research. While conducting the two studies, we encountered many 
challenges and arranged these into five main topics: (1) multisite setting, (2) inclusion 
of vulnerable participants, (3) nutritional supplements and placebos, (4) assessment 

8
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of behavioural outcomes, and (5) collecting bio samples. In this study, we describe the 
challenges we encountered and how these challenges were overcome.

Multisite setting

RCT A and RCT B were set up as multisite randomised double-blind placebo-controlled 
pragmatic intervention studies, which aimed to include 200 participants each. The 
multisite setting of both trials was necessary to meet their sample size requirement. 
In addition, a multisite setting features better external validity, which may result in 
findings that are more generalisable across different settings and circumstances (15, 
16). Despite the advantages, multisite studies tend to be more complicated to conduct 
compared to single-site studies. It is necessary to take these complexities into account 
from the start of the design of a trial.

Challenges and lessons learned
Most sites highly valued both their involvement and our research goals; however, we 
encountered several barriers, including the recruitment of sites and their internal 
coordination of the study.

Although it is often hard to recruit participants in regular trials, it can be just as 
hard (or even harder) to recruit sites (17). First, most sites had no research infrastruc-
ture. Thus, some personnel were somewhat reluctant to participate because of the 
anticipated extra workload. Additionally, the reluctance to participate was sometimes 
caused by reorganisations within some of the sites. As a consequence, we had to 
approach far more organisations than we had initially anticipated. In our experience, 
the time it took from our first contact with the organisation to the time the first par-
ticipants could be included from that site was 1 year (or more). This lengthy process 
was due to the formal paperwork we needed to obtain the approval by management 
and the research committees.

Once our sites were recruited, an additional challenge was to involve a coordinator 
from the institution to help us run the study from the inside. To help us reach our goals, 
it was important that the inside coordinators had a coordinating function but (more 
important) that they were also helpful, approachable, and motivated to support the 
execution of the study—a research champion. A previous study (partially) reimbursed 
the hours local coordinators spent on the trial (18). In RCT B, we did this by paying 
a fixed amount to a few selected sites for every completed data(set) but doing so 
did not always lead to higher motivation in local personnel. Another way in which 
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we promoted the engagement of local coordinators was by offering co-authorship 
when a certain number of participants per site were successfully included. Of course, 
co-authorship was only possible in cases were the co-author also made significant 
scientific contributions to the final manuscript. Unfortunately, this arrangement did 
not seem to result in a faster or higher recruitment rate.

During the study, we found that consistent personal contact with the care profes-
sionals at the sites was essential to maintain motivation. To this end, the RCT A team 
travelled to the locations every week, and the RCT B team maintained high-frequency 
contacts via telephone and e-mail.

There were three main lessons that we learned from our experiences with the 
multisite settings. First, recruiting multiple sites is time-consuming (17), which should 
be taken into account in the time-management plan of the trial. Second, it is crucial to 
invest in local coordinators who are intrinsically motivated—often called ‘champions’ 
(18-22). And third, frequent (preferably face-to-face) contact with the champions and with 
the other care professionals is important to keep the sites engaged.

Inclusion of vulnerable participants

The inclusion of participants with aggressive behavioural problems poses additional 
difficulties (23). Such individuals tend to be less cooperative and are less likely to be 
included in clinical trials.5 Thus, vulnerable individuals with chronic behavioural 
problems are often neither willing nor able to give informed consent. We aimed to 
include participants with psychiatric diagnosis, or ID, who had behavioural problems. 
Moreover, we also included minors in RCT B, which resulted in extra challenges. In 
general, individuals who lack the capacity to provide autonomous consent to partic-
ipate in a study have often been excluded from clinical trials (2). Yet, the topic deserves 
our attention because of the effects on the well-being of patients themselves, their 
potential victims, society at large, and the economic costs (7, 24, 25).

According to the European Guideline for Good Clinical Practice, researchers are 
required to give the potential participant a declaration of consent (or ‘informed 
consent’), which must comply with strict requirements. For instance, the declaration 
must stipulate the research involved and what the participant is giving permission for 
(https://english.ccmo.nl/human-subjects/informed-consent). Thus, we had to state 
the goals of both trials in a manner that suited individuals’ level of intellectual abili-
ty. For individuals who were (at that moment) incapable of giving consent, a legally 
authorised representative had to provide consent.

8
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Challenges and lessons learned
During the recruitment, we encountered challenges in recruiting people with aggres-
sive behaviour and in gaining their informed consent.

First, we used the words ‘aggressive behaviour’ in the title of the study and in the 
information leaflets; as a direct result, many potential participants refused to partic-
ipate because they did not associate themselves with aggression. To counteract this 
negative association, we selected a broader and less stigmatising term ‘challenging 
behaviour’ instead of ‘aggression’ when communicating with the sites in RCT B.

Second, it is important to realise that recruiting vulnerable participants is 
time-consuming.2 A systematic review of 33 studies on aggressive behaviour in 
schizophrenia reported a recruitment period of 3 years on average, with a mean 
sample size of 93 (5). A main reason is that individuals with aggressive or challenging 
behaviour generally seem less willing to participate in trials. As a consequence, less 
aggressive participants were more often included in RCT A than their more aggressive 
counterparts, leading to a large proportion of participants showing less than three 
aggression incidents during the trial (46%). Unlike the RCT A trial, participants in the 
RCT B study were screened for their aggression levels in the run-in phase of the study 
and were excluded for randomisation if they did not show an aggression frequency 
above a certain threshold.

A third challenge was the process of informed consent and how to transfer knowl-
edge to the potential participants, whose cognitive abilities were often poor. For RCT 
B, we designed an animation (https://www.youtube.com/watch?v=49wDsOYIxsY) to 
explain the aim of the study in a way that was understandable to participants with mild 
IDs and borderline intellectual functioning (IQ 50–85). Even so, not all participants had 
the capacity to provide written informed consent. In RCT A, the treating psychiatrist 
assessed a patient’s capacity. In cases where a participant was unable to give informed 
consent, a relative or legal representative was needed to give consent (https://english.
ccmo.nl/investigators/legal-framework-for-medical-scientific-research/wmo-protec-
tion-human-subjects-central/consent). In RCT B, a relative or legal representative 
had to provide written informed consent in most cases. All procedures complied 
with the ethical standards of the relevant national and institutional committees on 
human experimentation and with the Helsinki Declaration of 1975, as revised in 2008. 
Both trial protocols were approved by the Medical Ethical Committee of the Leiden 
University Medical Centre (LUMC).

Three main lessons can be learned from our experiences with recruiting vulner-
able participants. First, we recommend avoiding the use of potentially stigmatising 
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terms, such as ‘aggression’ or ‘violence’, in the study’s description or communication. 
Researchers in a study on interpersonal violence recommended framing the research 
question in a nonstigmatizing way (i.e., using a nonthreatening and positive theme) 
(26). Second, we advise researchers to screen participants for entry level of the out-
come variable to avoid recruiting participants who show little to no aggression; be 
aware that the recruitment of more aggressive participants is time consuming. Third, 
researchers should compose information materials tailored to participants with IDs 
and should including patient representatives and local care professionals during the 
design phase.

Nutritional supplements and placebos

Nutritional supplements are a special type of intervention for RCTs. RCTs require 
successful blinding, and the choice of the placebo is not as straightforward as it may 
seem (27). To achieve its purpose, a placebo needs to match the sensory characteristics 
of the active supplements. This includes visual aspects of the capsules (i.e., shape, size, 
colour, and texture) as well as their weight, taste, and odour. Any sensory differences 
between the two capsules may impede the blinding (28). To address this issue, we used 
placebo and verum that were made using the same procedures in the same factory 
(MCO Health for RCT A; Bonusan for RCT B). This resulted in a placebo that was largely 
indistinguishable from the verum in terms of appearance.

Another aspect in the selection of a nutritional supplement and its placebo con-
cerns the characteristics of the supplements, such as size and shape (swallowability), 
which can cause participants to drop out of the study (29). Therefore, we used soft gel 
capsules to deliver the supplements in RCT A; gel capsules are known to be relatively 
easy to swallow and may help to mask unpleasant tastes and odours (30). In RCT B, 
the multivitamin and mineral capsules from the factory were large, and during the 
preparation of the trial, they proved difficult to swallow for some participants. To 
increase swallowability, we crushed the tablets and filled the content of a single tablet 
into two opal-coloured placebo capsules (Size 0). The 2-week run-in phase before 
randomisation (using placebo capsules) helped us to select participants who were 
willing and able to swallow the supplements.

8
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Challenges and lessons learned
We encountered several challenges before achieving successful blinding and a low 
dropout rate.

First, both trials aimed to use indistinguishable supplements, but this was only 
partly possible. We succeeded in designing similar supplements regarding the visual 
characteristics (texture and weight); however, the odour and taste of some of the active 
ingredients proved difficult to mask (31). To match the odour of the placebo with the 
active supplements in RCT B, we added vanilla-scented silica gel sachets to all of the 
jars.

A second challenge was that the active ingredients could have caused physical 
changes in participants, which could have hampered the blinding. One of the most 
common and unpleasant sensations in trials with omega-3 is dysgeusia due to the 
fishy taste (32). This could explain why a relatively high percent of participants were able 
to guess their randomisation group in many previous studies on the effects of fish oil 
(33, 34). Furthermore, vitamin B2 (riboflavin) may give urine a typical dark yellow/orange 
colour (35). Odour and urine discoloration can be simulated by adding a small amount of 
riboflavin to the placebo (36). Therefore, the RCT B multivitamin placebo contained 10% 
(0.8 mg) of the riboflavin dose of an active capsule. At the end of RCT B, the participants 
and care professionals were not able to guess the group assignment above chance 
level. In RCT A, we did not take these precautions to improve the blinding. As a result, 
burping was slightly (though significantly) more often reported by participants in the 
intervention group compared to the placebo group, but the majority of participants 
and nurses could not guess the condition to which the participants had been assigned.

A third problem concerned swallowability. Problems in swallowing the supple-
ments, combined with characteristics such as odour and taste, could cause partici-
pants to drop out from the study (37). The dropout rate among children in a previous 
fish-oil study ranged from 0% to 58% (29). We used a 2-week run-in phase to lower such 
initial dropout rates due to swallowing problems. In addition, we reminded partici-
pants in the protocol that the supplements should be taken with meals, which reduced 
the chance of a fishy aftertaste (38). We noticed during the trial that some participants 
had difficulty taking the supplements daily. During the trial, however, we could not 
change the intervention. We therefore recommend a feasibility study to test how best 
to administer the supplement for the specific target population. There are several 
options besides capsules, such as liquids (39), chewable tablets with a tasty flavour (40), 
or food products containing the active ingredients (e.g., drinks, margarine, and eggs), 
which are also called ‘functional foods’ (41).
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Problems concerning blinding methodology and selective dropout are common in 
diet-related research (42). Based on our experiences, there were three main methods 
to tackle these problems. First, adding vanilla-scented silica gel sachets to the jars 
containing the supplements helped to mask the odour. Second, researchers should 
select the appropriate supplement form to aid the administration to the target popu-
lation. Third, researchers should advise participants to take the capsules during their 
meals. An option that we could have considered was to offer participants a swallowing 
course (43).

Assessment of behavioural outcomes

The main objective of both trials was to assess whether nutritional supplementation 
could reduce aggression incidents. There are different ways to measure aggression, 
and it is important that the measurement tools are valid and reliable. Both studies 
defined aggression as ‘any verbal, nonverbal, or physical behaviour that was threat-
ening (to self, others, or property) or physical behaviour that actually did harm (to self, 
others or property)’ (44). Aggression can be assessed through self- and observer-rated 
scales. Most of our participants suffered from limited intellectual and self-reflective 
capacities and were therefore less capable of completing self-report scales accurately. 
Thus, as a primary outcome, we chose observer-rated scales, which is the preferred 
method to investigate state aggression (45). In RCT A, we assessed the number of ag-
gression incidents using the Staff Observation Aggression Scale-Revised (SOAS-R) 
(46). The SOAS-R is a quick and easy-to-use tool and is used in psychiatric settings 
worldwide (47). In RCT B, we assessed aggression using the Modified Overt Aggression 
Scale (MOAS) (48), which is used to monitor different types of aggressive behaviours in 
studies among adults with IDs (49).

Challenges and lessons learned
There were three main challenges regarding the assessment of behavioural outcomes, 
including the operational observation of aggression, unreported incidents, and the 
high turnover of staff.

First, although both trials specified the definition of aggression, care professionals 
are regularly exposed to aggressive behaviour and may be desensitised to more subtle 
aggression. It may not be apparent to a seasoned care professional to consider an 
incident a form of aggression. A problem with measuring aggression in RCT B was 
that care professionals looked at the objective behaviour as well as the intention of 
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the behaviour. They believed that behaviour without intention to cause harm should 
not be considered aggression. However, intentions are not always clear among par-
ticipants with IDs, and some behaviour could be a way of seeking attention instead of 
harming someone (e.g., throwing crockery). During the pretraining, we emphasised 
that care professionals had to report the objective behaviour, not their interpretation 
of the behaviour.

Second, we noticed that a worrisome amount of aggression incidents was not 
documented. We posit two main reasons why these incidents were underreported. 
First, care professionals may have become hardened by the frequent occurrence of 
mild to moderate incidents and thus were less likely to report them. Second, care pro-
fessionals indicated that when their workload increased, sometimes as a consequence 
of aggression, reporting incidents could be given a lower priority (50). These unreported 
incidents were difficult to monitor in RCT A due to the use of the incident-based SOAS-
R. When no incidents were recorded during a certain time interval, we could not assess 
whether this was because no incidents had taken place or because nothing had been 
reported. In RCT B, we used the time-based MOAS scale, which allowed us to monitor 
whether all time intervals were reported (51). To reduce underreporting in each trial, 
research assistants performed weekly monitoring by visiting the local site (RCT A) or 
by contacting the site via phone or email (RCT B). Because the risk of underreporting 
is highest for mild-to-moderate verbal aggression (52), we asked care professionals 
specifically whether these incidents had occurred since our last contact. If the answer 
was yes, care professionals were asked to fill in the SOAS-R or MOAS for that incident.

Last, the high turnover of care professionals was a problem (53) because information 
acquired through an observational scale is based on the capacities, experiences, and 
opinions of care professionals and thus vulnerable to subjectivity and measurement 
error. To ensure validity and accuracy, we provided (new) care professionals in each 
study with an interactive SOAS-R or MOAS training module before the start of the trial 
to improve accuracy and precision. In RCT B, we even created an e-learning platform 
to provide new personnel with a standard form of training.

There are three main lessons to be learned from our experiences regarding the 
assessment of behavioural outcomes. First, researchers should use a scale that can 
easily monitor aggressive behaviour and that is validated to assess the outcome in the 
specific study population. Second, setting up a monitoring plan at regular intervals 
can help researchers to detect and to reduce underreporting of incidents. Third, we 
encourage researchers to train (new) care professionals continuously throughout the 
trial phase to calibrate the assessments of the care professionals (54).
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Collecting bio samples

In both studies, we collected a series of bio samples. In RCT A, we collected blood 
samples to determine compliance. In RCT B, we collected faecal samples to assess 
the effects on participants’ microbiomes.

Biomarkers are more reliable than self-reports in measuring compliance (55). In RCT 
A, we collected blood samples to measure the concentration of vitamins, minerals, and 
a fatty acid spectrum, which yielded participants’ n-3 FA levels. We collected two tubes 
(1 serum separator [SST] and 1 ethylenediaminetetraacetic acid [EDTA] tube) before 
and after the trial. The blood samples were taken by trained care professionals from 
the local laboratory appointed to each institution. Most sites had a fixed morning once 
a week during which blood was collected. In RCT A, the blood samples were sent to the 
laboratory via regular mail within 24 h. Mailing blood samples offered a cost-effective 
approach, which we found to be true in a previous study from our group (56). During the 
two studies in question, we reliably found the essential n-3 PUFAs in EDTA plasma after 
next-working-day mail delivery. Indeed, vitamins have been shown to be stable after 
delayed whole-blood processing among various temperatures and storage time (57, 58).

In RCT B, we took faecal samples before and after the trial to measure the effect 
of nutritional supplements on the microbiome and to assess whether the changes 
of the microbiome mediated the effect of nutritional supplements on aggressive 
behaviour. For the collection of the faecal samples, we developed a sample manual 
with simple text and images (see Supplementary Material 1). The samples were frozen 
on site (–20°C), after which the researcher used a small portable freezer to transfer 
the samples to a –80°C freezer at the LUMC, where they were stored until analysis. 
Sequencing the 16s rRNA gene is still the most widely used method for gut microbiome 
analysis because the financial costs are lower than that of whole-genome metagenom-
ic analysis (59). The disadvantage is that the cheaper method provides less information 
regarding the level of genus, species, and strains, but only of the higher taxa such as 
family, order, class, and phyla.

Challenges and lessons learned
For biomarkers, there were several challenges regarding the sampling procedure and 
the transport of the samples. Separate consent was required for the collection of bio 
samples, but participants who did not consent to donating bio-samples were still 
eligible to participate.

8
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First, the blood samples did not always arrive at our laboratory on time, which 
was due to several reasons. Because of the high turnover of care professionals, the 
envelope with blood samples (RCT A) was regularly forgotten by care professionals. 
To reduce this error, it was important to contact care professionals from the site 
where the participant resided and to communicate directly with the local laboratory. 
Furthermore, it was important that blood was collected Monday through Thursday be-
cause samples needed to be processed on working days. When the baseline samples 
did not arrive on time, the participant had to postpone the start of the trial and wait 
for the next opportunity. Belgian institutions could not participate in blood collection 
because the mail delivery from Belgium took more than 24 h to reach the laboratory.

Second, freezing faeces (RCT B) directly at −20°C regularly resulted in practical 
challenges because the participants resided at 69 different locations (far more than 
we had anticipated), and each participant had to produce two samples. Using portable 
freezers to reach every location was not feasible, so we had to use freezers that were 
available on site, which was often difficult to arrange. So, even with proper prepara-
tion, the logistics of faecal-sample collection can be complex and time consuming. 
Therefore, we advise researchers to opt for methods that are straightforward.

Based on our experiences, there were three main lessons in collecting biomarker 
outcomes. Investing in strong collaboration with the local laboratory and care pro-
fessionals is important when taking blood samples. When collecting faecal samples, 
it is essential to distribute a manual that the target group can understand. And when 
choosing a specific bio sample, it is important to consider the feasibility of the nec-
essary logistics.
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Conclusions

Conducting a successful RCT among vulnerable populations presents unique chal-
lenges, which we have discussed in detail. These trials were conducted in long-term 
wards for psychiatric inpatients and people with IDs. Such studies are essential to help 
develop new evidence-based treatment options. Facilities where these individuals 
reside, however, generally focus on care rather than research and often have no exist-
ing infrastructure to enable clinical research. Yet, both RCT A and RCT B successfully 
recruited participants to determine the effectiveness of nutritional supplements to 
reduce aggression among two different populations. We stumbled upon numerous 
difficulties and found ways to modify our practices successfully regarding the following 
aspects: (1) multisite setting, (2) inclusion of vulnerable participants, (3) nutritional 
supplements and placebos, (4) assessment of behavioural outcomes, and (5) collecting 
bio samples—all of which were essential for the success of both projects (Table 1). We 
hope that by sharing our practical experiences, we may enable future researchers to 
more effectively conduct clinical trials in these populations who could still gain much 
from improved clinical care.

8
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Table 1. Practical recommendations for future research

Topic Recommendation

1. Multisite 
setting

• Take the recruitment of sites into account in the time-
management plan.

• Choose a key contact within the organization based not only 
on that person’s function but also someone who is helpful, 
approachable, and motivated to support the execution of the 
study.

• Invest time at each site (once a week or more), preferably face 
to face. Develop a remote consent and enrollment process for 
situations where face-to-face contact is not possible.

2. Recruitment 
of vulnerable 
participants

• Use subtle terminology. Instead of “aggression,” use “challenging 
behavior” and other words and phrases with more neutral 
connotations.

• Screen participants for at least some level of aggression to avoid 
recruiting participants who show little to no aggression

• Tailor information materials to participants according to their 
intellectual abilities and include patient representatives and local 
care professionals.

3. Nutritional 
supplements 
and placebos

• Add vanilla-scented sachets to the jars of supplements.

• Choose an appropriate form of the supplements to aid 
administration to the target population.

• Advise participants to take the capsules during the meal.

4. Assessment 
of behavioral 
outcomes

• Use a scale that can easily monitor aggressive behavior and that is 
validated to assess the study population.

• Set up a plan to monitor participants at regular intervals in order 
to reduce underreporting of incidents.

• Train (new) care professionals continuously throughout the trial 
phase.

5. Collecting bio 
samples

• Invest in strong collaboration with the local laboratory.

• Develop a simple and illustrated manual that can be understood 
by the participants.

• If possible, choose a bio-sample that can be transported reliably 
and easily to a central laboratory.
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The overall purpose of this thesis was threefold: (1) To examine whether and to what 
extent anger and aggression are associated with psychiatric disorders; (2) to deepen 
our understanding of some aspects of the pathophysiology of anger manifestations; 
and (3) to investigate the effectiveness of nutritional supplementation to reduce ag-
gressive incidents among psychiatric inpatients. The first and second part of this thesis 
were based on data from the Netherlands Study of Depression and Anxiety (NESDA), 
which recruited individuals from community care, primary care, and specialized 
outpatient mental health care. The third part of this thesis comprised data from the 
Diet and Aggression trial, which randomized individuals who resided at facilities for 
long-term psychiatric inpatient care.

In this last chapter, the main findings of this thesis will be summarized and dis-
cussed in the context of current research. Subsequently, implications for clinical prac-
tice and public health will be outlined. In addition, suggestions for future research to 
prevent anger and aggression among psychiatric patients are proposed and discussed.

Summary of findings

Part I: Anger measures and psychiatric outpatients
The first part of this thesis, Chapters 2 and 3, examined the relationship between 
different anger measures and depressive-, anxiety- and bipolar disorder among psy-
chiatric outpatients.

Chapter 2: Trait anger and anger attacks in  
relation to depressive and anxiety disorders
Depressive and anxiety disorders are closely linked to anger. Yet, most previous stud-
ies conducted in patients with depressive- and anxiety disorders used insufficiently 
validated instruments or used only a single item to measure solely an aspect of anger 
such as irritability. Therefore, we investigated the prevalence of anger using a validated 
10-item Spielberger Trait Anger Scale and the 19-item Anger Attacks Questionnaire 
in 2402 participants from the Netherlands Study of Depression and Anxiety (NESDA). 
Anger was most prevalent in participants with comorbid depressive and anxiety disor-
ders—followed by anxiety-, depressive-, and remitted disorder—and these participants 
exhibited a higher prevalence of anger than healthy controls. Our findings showed 
robust evidence of a relationship between anger and psychopathology, although the 
strength differed across both anger constructs.
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Chapter 3: Anger and cluster B personality traits and  
the conversion from unipolar depression to bipolar disorder
Patients with bipolar disorder (BD) have often experienced one or more episodes of 
depression before the onset of (hypo)mania, and consequently are frequently initially 
diagnosed with a unipolar depression. Identifying risk factors for the conversion to BD 
may yield anchor points for early recognition and appropriate treatment. We examined 
whether patients who converted to BD showed more feelings of anger, irritability, and 
antisocial and borderline personality traits than people with a history of unipolar 
depression who did not convert using the data from NESDA. Furthermore, we pro-
spectively examined whether higher aggression reactivity could predict conversion 
from unipolar depression to BD later on. Different constructs of anger and affective 
instability (i.e., trait anger, aggression reactivity, anger attacks, and cluster B personal-
ity traits) showed consistent associations, with the strongest association and highest 
prevalence in the 77 participants who converted in comparison to the 1159 with a 
remitted and 349 with a current depression. Furthermore, aggression reactivity was 
a predictor for the conversion to BD in persons with a history of unipolar depression. 
These results suggest that assessment of anger might have clinical value in earlier 
recognition of conversion into (hypo)mania.

Part II: Pathophysiology of anger manifestations
The second part of this thesis addressed the pathophysiology of anger among psychi-
atric outpatients. The aim was to unravel the associations between childhood trauma, 
Chapter 4, and T. gondii infection, Chapter 5, with anger manifestations.

Chapter 4: Childhood trauma and anger in  
adults with and without depressive and anxiety disorders
Stress in early life could induce long-lasting alterations of the HPA axis, which is asso-
ciated with severe sequelae that can perpetuate long into adulthood. We investigated 
(1) whether childhood trauma is associated with anger in adulthood and, if so, (2) 
to explore which types of childhood trauma predominate in the prediction of anger 
in a cohort that included participants with and without lifetime affective disorders. 
Therefore, the associations between childhood trauma and anger in adulthood, in-
cluding trait anger, anger attacks, and borderline- and antisocial personality traits 
as constructs of anger, were examined in 2276 participants from NESDA. The results 
showed that all types of childhood trauma were significantly associated with border-
line personality traits, independently of depression and anxiety. Additionally, all types 
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of childhood trauma except for sexual abuse were associated with higher levels of 
trait anger, and a higher prevalence of anger attacks and antisocial personality traits 
in adulthood, which may suggest that multiple anger manifestations are potentially 
the result of childhood trauma.

Chapter 5: Toxoplasma gondii seropositivity in  
patients with depressive and anxiety disorders
We also need to better understand the neurobiology of aggression. Latent Toxoplasma 
gondii (T. gondii) infection has been linked to several neuropsychiatric mood disorders 
and behaviours, yet studies provided no clear consensus on these associations. We hy-
pothesized (1) that T. gondii seropositivity would be associated with the presence and 
severity of depressive and anxiety disorders, and (2) that T. gondii seropositivity would 
be associated with aggression reactivity and suicidal thoughts. In our study, a total 
of 1731 titers were obtained from participants from NESDA, of which 673 participants 
(38.9%) were seropositive for T. gondii antibodies, with a higher age associated with 
a higher risk. However, no significant associations were found between T. gondii sero-
positivity and disorder status, aggression reactivity and suicidal thoughts. Considering 
previous studies and our new findings, it seems unlikely that T. gondii seropositivity 
plays a major role in the risk of affective disorders, suicidality, and aggressive thoughts.

Part III: Aggression and psychiatric inpatients
The last part of this thesis focused on aggression among long-stay psychiatric inpa-
tients. In Chapter 6 and 7, we examined the incidence and economic impact of aggres-
sive incidents and determined the effectiveness of nutritional supplementation to 
reduce these incidents. Finally, in Chapter 8, we described the challenges and practical 
lessons learned from setting up and conducting a randomized controlled trial involving 
long-stay psychiatric inpatients.

Chapter 6: The incidence and economic impact of  
aggression in closed long-stay psychiatric wards
Aggressive behaviour is highly prevalent in psychiatric inpatient care, with substantial 
physical, mental, and economic consequences. However, estimates have often been 
based on data collected from (acute) admission wards and (forensic) hospitals, while 
data from long-stay facilities for psychiatric care are much scarcer. We hypothesized 
that the incidence rates of aggression, the workload for staff members, and the asso-
ciated direct costs in closed long-stay psychiatric wards would be high. We found an 
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incidence rate of 90 incidents per patient year in closed psychiatric long-stay wards 
belonging to three regional mental healthcare centres. The incidence amounted to 
five incidents per day in an average ward with 20 inpatients. The average time spent 
was 125 min per incident, which indicates that each individual nurse spent more than 
half an hour per shift dealing with aggression. The direct costs related to incidents 
amounted to approximately €78 per incident. Based on our incidence rate, this would 
result in an estimate of €7000 per patient per year. These costs are likely to be an 
underestimation, as we did not include costs that were indirectly caused by aggression 
(e.g., staff absence, re-admissions, and assistance of police or ambulance). Aside from 
the financial perspective, reduction of aggression is highly valuable for both patients 
and staff. A positive change in aggression level need not affect the budget directly 
but would be compensated by the time that is available for therapeutic and social 
activities, as a result of which quality of care will likely improve.

Chapter 7: Multivitamin, mineral, and n-3 PUFA supplementation to  
reduce aggression among long-stay psychiatric inpatients: a randomized clinical trial
Previous studies found nutritional supplementation to be effective in reducing ag-
gressive incidents and rule violations among forensic populations and children with 
behavioural problems. Yet, this had never been confirmed in a sample of long-stay 
psychiatric inpatients. We hypothesized that nutritional supplementation would 
reduce aggressive incidents, feelings of aggression, and affective symptoms and 
would increase the patients’ quality of life. We therefore assessed the effectiveness of 
multivitamin, mineral, and n-3 PUFA supplementation in reducing aggressive incidents 
among 176 long-stay psychiatric inpatients. Our findings provided no support for the 
effectiveness of the current intervention in reducing the number of incidents during 
a 6-month intervention. Zooming in on the severity or type of aggressive incidents 
corroborated this conclusion. Our results suggest that the promising effects of nutri-
tional supplementation on aggressive incidents found in previous studies cannot be 
replicated in these psychiatric inpatients. Although healthy diets should be stimulated 
for reasons of well-being and general health issues, there is yet no role for supplements 
in order to reduce aggression.

Chapter 8: Lessons learned from two clinical trials on  
nutritional supplements to reduce aggressive behaviour
Randomized controlled trials (RCTs) are considered to provide evidence for the ef-
fectiveness of a particular treatment. Setting up and conducting an RCT required 
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continuous decision making and has many challenges—particularly trials that in-
clude vulnerable individuals with behavioural problems or who reside in facilities 
that focus on care and not on research. As a consequence, vulnerable individuals 
with behavioural problems are underrepresented in RCTs, resulting in a lack of evi-
dence-based care for these groups. We described the challenges and practical lessons 
learned from two RCTs in two care settings involving long-stay psychiatric inpatients 
and people with intellectual disabilities. We described five main difficulties and how 
these were overcome: (1) multisite setting, (2) inclusion of vulnerable participants, (3) 
nutritional supplements and placebos, (4) assessment of behavioural outcomes, and 
(5) collecting bio samples.

Clinical perspectives

Assessment of anger and aggression
Anger and aggression are both multifaceted constructs that are difficult to differenti-
ate in clinical practice. Therefore, it is relevant to distinguish the subjective experience 
and the (physical) expression of anger and aggression (1). Another distinction is that 
between state versus trait anger and aggression, which is of importance to determine 
whether a construct is rather constant or fluctuates over time within a person (4). For 
example, The Anger Attacks Questionnaire (2) aims to assess a certain mental state, 
whereas the Aggression Questionnaire (3) aims to assess trait aspects of aggression. 
The State-Trait Anger Expression Inventory-II (STAXI-2) is a self-report questionnaire 
that distinguishes trait and state anger, but also distinguishes between the expression 
and regulation of anger (4, 5). To identify individuals most prone to anger, aggression, 
and related constructs, it is important to be aware of the aspect that someone aims 
to measure.

Another important consideration involves the choice of method for data collec-
tion. Although the instruments mentioned before are all self-report questionnaires, 
a more fundamental disadvantage of these constructs is that many people tend to 
give socially desirable answers (6). In addition, psychiatric inpatients might suffer from 
limited intellectual and self-reflective capacities and consequently be less capable 
of completing self-report scales accurately. Hence, observer-rated scales are also a 
preferred method to investigate state aggression (7). These scales include the Social 
Dysfunction and Aggression Scale (8), the Staff Observation Aggression Scale – Revised 
(9), and the Modified Overt Aggression Scale (10), amongst others. A downside of these 
scales is that observers, often care professionals, are regularly exposed to aggressive 
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behaviour, and may be desensitized to the more subtle forms of aggression, leading to 
underreporting and a lack of interobserver reliability. The latter could be compensated 
by training observers to calibrate assessments (11).

Additional issues that could influence the validity of an instrument are the charac-
teristics of the study population and the instrument itself. Various study populations 
including the general population and psychiatric patients have been studied in the 
development of self-report questionnaires like the Aggression Questionnaire and 
the STAXI-2. More specifically, the SOAS-R has been validated among psychiatric 
populations and has been used in psychiatric settings worldwide (12). Anger and ag-
gression are often assessed through the measurement of a subscale as part of a larger 
questionnaire. Examples are the aggression subscales of the revised Leiden Index of 
Depression Sensitivity (LEIDS-R) (13, 14) and the SQ-48 (15). Hence, the validity of these 
subscales for actual measured anger or aggression is unknown and may rather reflect 
irritability than aggression.

Thus, there are various instruments to assess the many different facets of aggres-
sion, and the choice of which to use depends on the aims of clinicians and researchers. 
These aims comprise identifying individuals prone to anger and aggressive behaviour, 
measuring change after an intervention, or predicting the potential of aggression in the 
future. Considerations that are of importance in selecting an instrument include the 
conceptualization of anger, aggression, and related concepts like irritability, as well 
as the method of data collection, study population, and instrument characteristics.

Outpatient settings
The current thesis demonstrated a high occurrence of anger and aggression among 
psychiatric patients. These results were in line with those from large population-based 
cohort studies as well as a patient-based study of psychiatric outpatients (1, 16, 17). 
Chapter 2 showed that 30% of the patients with a depressive or anxiety disorder 
reported high trait anger scores. Anger attacks were reported by 4.9% and 11.5% 
of the patients with a depressive or anxiety disorder, respectively. Patients with co-
morbid depressive and anxiety disorders had the highest prevalence for both trait 
anger (43.7%) and anger attacks (22.1%). These patients showed the same level of 
trait anger and prevalence of anger attacks as patients with a bipolar disorder, which 
we found and reported in Chapter 3. Due to the observational and cross-sectional 
nature of our study design, it remains unknown whether anger and aggression are the 
result of (residual) affective symptoms or that the presence of anger and aggression 
may increase the vulnerability to psychopathology. Yet, in the prospective study of 
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Chapter 3, we found that anger predicted for the conversion of a (history of) unipolar 
into a bipolar disorder (BD) independent of depression severity and comorbid anxiety 
disorders. Thus, we demonstrated that anger could be a potential risk factor for the 
conversion to BD.

Our findings have several clinical implications. It means that anger symptoms 
are important to inquire about for the diagnosis, treatment, and prognosis of each 
patient with an affective disorder. Although common, anger may be easily overlooked 
or ignored by clinicians and patients themselves because they are not part of the core 
DSM-5 symptoms, and insight and self-consciousness of feelings of anger may be 
hampered. Moreover, this emotional state is also prone to conscious or unconscious 
denial as a taboo subject, and therefore needs a balanced approach to address. Yet, 
addressing anger in therapy may help clinicians to reduce conflicts or resistance to 
therapy (18).

As a first step, interventions aimed at better self-recognition and self-control 
may be helpful. Frequently, anger will be externalized or attributed to the psychiatric 
condition. It is therefore important to support patients in taking control over their 
harmful behaviour. These interventions comprise cognitive behavioural therapies, 
which are the most studied type for anger treatment, but also relaxation, social skills 
and cognitive therapies, or a combination of these approaches (19). Meta-analyses 
comparing these interventions show that effects are comparable and moderately 
effective (20-22).

In the light of effective therapy, it is urgent to understand mechanisms underlying 
anger in adulthood. Prior cross-sectional and longitudinal studies found associations 
between childhood trauma and anger outcomes in adulthood. However, most studies 
focused on trait anger, while different forms of childhood trauma may affect the de-
velopment of different aspects of anger and aggression (23). This is line with findings 
described in Chapter 4, stating that childhood trauma is most strongly linked with trait 
anger and borderline personality traits, but physical abuse was the strongest predictor 
for anger attacks and antisocial personality traits. A complicating layer to these rela-
tionships is that experienced trauma and neglect by parents and hereditary factors 
interact in complex ways. In clinical practice, it is important to explain and validate 
the relationship between childhood trauma and anger in adulthood. Unfortunately, 
symptom complexity such as emotion regulation difficulties and impulsive behaviour 
is often viewed upon as a limiting factor in trauma-focused therapy, thinking it may 
worsen these symptoms. As a result, it could be that patients are prevented from 
receiving a beneficial additive treatment. A meta-analysis that included those that 

Nienke_de_Bles_V6.indd   206Nienke_de_Bles_V6.indd   206 22-03-2023   12:1122-03-2023   12:11



207

Summary and General Discussion

had experienced childhood trauma did not find symptom complexity to be a con-
traindication for trauma-focused psychological interventions (24). So, in addition to 
anger control, trauma-focused treatments might lead to reductions in anger. To inform 
future treatments, it remains important to further personalize treatments, and to 
identify which components work for which individuals.

Inpatient settings
Aggression and violent incidents are highly prevalent in psychiatric inpatient care, 
as aggressive behaviour is often the triggering event that leads to a referral to these 
settings (25). In addition, patients have been found to be more aggressive during hos-
pitalization (26). So, a substantial number of individuals admitted to inpatient settings 
express aggressive behaviours not only as the reason for admission but also as a 
consequence thereof. However, exact estimates of the prevalence and incidence are 
mixed, which may be explained by large variations in types of patients, settings, the 
types of aggression that is measured (e.g., including or excluding verbal aggression and 
self-harm), and the fact that incidents are less often reported officially, compared to 
what is actually experienced by staff members (27, 28). In addition, incidence estimates 
have often been based on data collected from (acute) admission wards (29, 30) and (fo-
rensic) hospitals (31, 32). As a consequence, a wide range of incidence rates have been 
reported varying from less than 1 to 60 incidents per patient year, mostly in acute and 
forensic settings (12, 33), and up to 90 incidents in closed long-stay wards as described 
in Chapter 6 of the current thesis.

The main treatment approaches to reduce aggression comprise psychothera-
py, including behavioural interventions, and psychopharmacological therapy (34, 
35). However, evidence for the efficacy of these interventions is not conclusive (36-39). 
RCTs are often underpowered and long-term outcomes are lacking (34). In addition, 
only 30% of the patients displaying aggression would be eligible to participate in 
RCTs investigating pharmacological interventions targeting aggression, which may 
decrease the generalizability to clinical practice (40). Consequently, clinical guidelines 
emphasise the need for additional and innovative treatment options (41). Despite some 
promising effects of multivitamin, mineral and n-3 polyunsaturated fatty acid (PUFA) 
supplementation on aggressive incidents found in previous studies (42-51), we found no 
evidence of a beneficial effect in chronically ill psychiatric in-patients.

Aggressive behaviour and the management thereof do not only focus on patient 
factors, but also concentrate on other variables including the physical environment 
and staff factors. Thus, interventions include aggression management courses for 
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staff, such as the Safewards model, providing ten interrelated interventions (52, 53). 
Despite the increased awareness and efforts to reduce aggression in clinical care, it 
remains important to establish robust evidence to improve the experience of safety 
in inpatient settings for both patients and staff (54, 55).

Public health impact
Anger and aggression have substantial public health implications, both for individuals, 
mental healthcare organizations, and society. Implications may comprise primarily 
anger reactions in a social context, especially the people described as loved ones 
by these individuals (56). Additionally, high levels of anger might trigger self-directed 
aggression (57) and aggression towards others. In case aggressive behaviour is a risk to 
patients or their environment, it could result in the use of coercive measures, such as 
involuntary admissions to psychiatric wards, which patients often describe as traumat-
ic (58, 59). Among the different disciplines of these wards, nursing staff is particularly at 
risk, with psychiatric nurses having a three times increased risk of physical aggression 
from patients compared to nonpsychiatric nurses (60). These incidents sometimes lead 
to serious injuries (e.g., fractures, eye injuries and permanent disability), which was 
reported by 26% of psychiatric nurses (61). The exposure to aggression may also lead 
to acute stress disorder, and post-traumatic stress disorder (PTSD) in severe cases 
(14–17% of exposed staff members), but more frequently, it leads to subclinical burn-
out-related symptoms (62, 63). A review on workplace violence towards healthcare staff 
employed in psychiatric wards reported that 7.5 to 33% of the victims developed symp-
toms including anxiety, depression, and avoidance behaviour after the occurrence of 
an incident (64).

Mental health sequalae among healthcare staff have substantial consequences 
on an organizational level as well; the exposure to aggression seems to be related 
to job dissatisfaction (65), burnout (66), and absenteeism (67). These symptoms are con-
cerning, as it may result in lower standards of care (68) and increased intent to leave 
the organization (69). In addition, lost staff work-days due to the physical and psycho-
logical consequences that might follow critical incidents are accounted by high costs, 
even long after the initial incident happened. Other costs include the time spent on 
aggression by staff, damaged property, higher use of psychotropic medication, and 
longer hospital admissions (70). As a result, the few studies that provided information on 
the costs of aggression showed an enormous economic burden on the organizations 
budget yet are thought to be conservative estimates as indirect costs are often not or 
not completely taken into account.
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In the long-term, aggression towards professionals might also have an impact 
on society, not only limited to the psychiatric population as the aggressor, but also 
other individuals from the general population. As a consequence, aggression is not 
only experienced by mental healthcare professionals, but also by other healthcare 
professionals, police officers, firefighters and traffic controllers (71). It is disputed 
whether there is a stagnation in the scope of aggression, due to increased reporting 
and broader aggression definitions. Nevertheless, the exposure to aggression is expe-
rienced as high, which became even more evident in recent years during the COVID-19 
pandemic and the accompanying restrictions (72, 73). A recent report among 11,092 
respondents found that three quarters of healthcare professionals in the Netherlands 
have been exposed to aggression or unwarranted behaviour from patients or clients 
at least once during the past year. These incidents ranged from verbal or physical 
aggression to sexual or other harassment or threat, causing 4% of the respondents 
thinking about leaving the sector (72). Interventions to reduce these behaviours include 
adequate registration, the development of specific protocols, and training. However, 
these approaches do not focus on the role of aggressive individuals within the gen-
eral population, for example through campaigns or education. In addition, most 
interventions have not been evaluated for their effectiveness. As these professions, 
including healthcare professionals, police officers, firefighters, and traffic controllers, 
are essential to ensure the continuity and resilience of our society, it is of utmost 
importance that aggression receives high priority among public health interventions.

Future directions

This thesis adds and broadens robust evidence confirming the relationship between 
anger and aggression, and psychopathology, as well as expanding upon some aspects 
of the pathophysiology of these relationships. However, this thesis also raises some 
key issues for future studies.

Dynamic interplay between the context,  
anger, and other symptoms psychiatric disorders
Our research implies that participants with a remitted psychiatric disorder still ex-
hibited higher levels of trait anger and recent anger attacks compared to controls, 
which may be the result of residual symptoms or psychiatric disorders that were 
not assessed in our study. A common residual symptom that is often mentioned is 
irritability (74). Furthermore, symptomatically remitted patients with schizophrenia or 
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bipolar disorder remain impaired in the recognition of facial expressions depicting 
anger (75). Interestingly, while studies show irritability and the identification of anger as 
residual symptoms, the experience and expression of anger among remitted patients 
often remains neglected in the literature. The question whether anger is a residual 
symptom could be of importance as residual symptoms are relevant clinical predic-
tors for the recurrence of depression. Recurrence of depression is especially high in 
specialized mental health care with a percentage of up to 85% after 15 years (76). Thus, 
the identification of residual symptoms might lead to an improvement of therapy and 
the course of mental illness to prevent relapse.

Higher levels of anger, however, may also indicate vulnerability to psychopathol-
ogy. Despite the connection between anger and psychopathology, anger is often 
overlooked as it may come and go during the course of psychopathology. According to 
the DSM-5, only Intermittent Explosive Disorder (IED) has a primary focus on anger and 
aggression among adults (77). Nevertheless, the research in the current thesis seems to 
confirm that pathological anger is common across different psychiatric disorders, as 
described in Chapter 2 and 3, and it could have a substantial influence on the develop-
ment and treatment of these disorders (78). Underlying this relationship, it is suggested 
that an angry disposition embedded in personality leads to expressed anger, resulting 
in conflicts and difficulties in interpersonal relationships, which may in turn lead to 
psychopathology (79-81). Additionally, there is increasing evidence that childhood trauma 
is linked to psychopathology in adulthood (82), with trait anger as possible mediating 
pathway (83). Among individuals who experienced childhood trauma it is seen that the 
amygdala becomes overactive, in order to facilitate the rapid detection of potential 
threats (84). This results in heightened emotional reactivity and emotional dysregulation 
(84-88) across the life course, including heightened anger symptoms in adulthood as 
described in Chapter 4. Elevated emotional reactivity, emotional dysregulation, and 
alterations in amygdala have all been shown to mediate the link between childhood 
trauma exposure and transdiagnostic psychopathology later in life (89-93).

A longitudinal cohort study may help to disentangle the temporal and causal 
relationships between anger and transdiagnostic psychopathology, using both self- 
and observer-rated anger measures and incorporating the exposure to childhood 
trauma. More idiographic study approaches, in which time series of symptoms in-
cluding anger as assessed sequentially may help to increase the insight of precursors 
of aggression for the individual patient (94). Such designs may have beneficial conse-
quences for (psychotherapeutic) interventions targeting anger and the development 
of psychopathology.
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Include long-term inpatients to provide evidence for the effectiveness of  
a particular treatment.
A large share of healthcare costs is spent on long-term care, with aggression being a 
relevant component of these costs (70, 95, 96). As described in Chapter 7, the promising 
effects of nutritional supplementation on aggressive incidents found in previous 
studies were not replicated in psychiatric inpatients, indicating that we should be 
careful to generalize previous results to (long-term) psychiatric inpatients or others 
with severe mental illness (SMI).

The gap that is present between eligible patients and real-world patients became 
recently evident in a review that found that almost 80% of patients with schizophrenia 
spectrum disorders were ineligible for RCTs on the efficacy of antipsychotics, due to 
strict exclusion criteria (97). The most frequent reasons for ineligibility were concom-
itant use of mood stabilizers or antidepressants and serious somatic comorbidities, 
while precisely these patients have moderately higher risks of admission. Moreover, 
individuals with SMI including schizophrenia and related psychotic disorders have 
a higher prevalence of comorbid chronic somatic disorders, predominantly cardio-
vascular and metabolic diseases (98-100). This translates to shortened life expectancy 
of over 10 years as compared to the general population (101-103). Consequently, clinical 
trials that do include individuals with SMI in an inpatient setting, most often focus 
on both mental and physical health, for example by using motivation techniques to 
reduce cardiometabolic risk factors (104, 105).

In sum, it is important for both individual and public health in general that future 
researchers conduct pragmatic trials and well-designed observational studies to in-
vestigate treatment strategies among underrepresented subgroups such as long-stay 
psychiatric inpatients who could still gain much from improved clinical care.

Investigate nonpharmacological interventions to  
improve mental and physical health.
A vast majority of the participants recruited for the Diet and Aggression trial were 
using antipsychotics during the intervention (91.2%). A novel hypothesis is that anti-
psychotics may cause undesirable mental and physical effects that could be mediated 
by their deleterious effects on the microbiome; the genes and genomes found in the 
microbiota inducing dysbiosis (106, 107).

Intestinal microbiota and diet are suggested to play a role in the gut-brain axis, 
with diet as an important factor to influence the gut microbiome rapidly (108). The 
gut-brain axis connects the enteric nervous system to the central nervous system (109). 
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This way, the intestine and the brain are thought to communicate bidirectionally. The 
disruption of bacterial species of the gut microbiota, dysbiosis, seems to be related 
to several mental disorders as well as obesity and type 2 diabetes (110). For example, 
research in germ-free mice has shown that gut microbiota is required for normal brain 
development and consequential healthy social and exploratory behaviours (111-114). 
Preclinical rodent studies revealed that probiotics (i.e., supplements with beneficial 
viable gut microbes) had an antidepressant effect, indicating that probiotics may 
intervene serotonin metabolism (115).

Knowledge is increasing on the relation between the gut microbiota and brain 
function, but less is known about the effects of modification of the gut microbiota 
on affective and anger symptoms in humans. Adverse effects of antipsychotics may 
be highest in case of chronic antipsychotic use (107, 116, 117) and long periods of hospital-
ization, which is associated with more physical inactivity. Therefore, it is important 
to investigate interventions that target the gut microbiota to improve both mental 
and physical health among long-stay psychiatric inpatients to provide effective care, 
treatment, and prevention for this population.

Concluding remarks

This thesis leads to empirical insights in the relationship between anger and aggres-
sion, on the one hand, and psychopathology, on the other hand, using robust study 
designs and a broad spectrum of anger manifestations. In the previous Chapters, it 
became clear that the occurrence of anger and aggression are common among both 
psychiatric outpatients, including individuals with depressive-, anxiety-, and bipolar 
disorders, and psychiatric inpatients, including individuals with psychotic- and person-
ality disorders. Therefore, we emphasize on the importance to address anger in patient 
interviews and (psycho)therapy. This way, it might be possible to break the taboo of 
feeling angry. Addressing this might help clinicians to reduce conflicts or resistance 
to therapy. Even so, management of anger is a major public health and safety concern 
due to the strong link between anger and aggression.

Aggressive behaviour regularly leads to a referral to long-stay inpatient care. As 
supported by this thesis, the costs of aggression within long-stay wards are high, 
although these estimates are most likely underestimated. The societal relevance to 
reduce aggression was also recognized by policymakers, resulting in a grant from 
ZonMw (The Netherlands Organisation for Health Research and Development) under 
grant number 836031016. However, despite the increased awareness and efforts to 
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reduce violence in clinical care among healthcare workers and policymakers, aggres-
sion incidents remain highly prevalent in psychiatric inpatient facilities. Research 
suggests diet to be a modifiable factor affecting mood and behaviour. However, the 
promising effects of nutritional supplementation on aggressive incidents found in 
previous studies were not replicated in psychiatric inpatients. These results strengthen 
the need for study of additional preventative and treatment options. Furthermore, 
our results underline the importance of including vulnerable populations, who are 
often underrepresented in RCTs, to provide evidence-based care for these groups. An 
important characteristic of psychiatric inpatients is the extensive use of antipsychotic 
medication amongst others.

In conclusion, early recognition and appropriate treatment of anger and aggression 
could enormously influence the ultimate functioning of care professionals, society, 
and, most important, patients themselves. It is in the interest of all of us that patients 
are able to verbalise their feelings of anger, but to no longer being consumed by anger.
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Addendum

Nederlandse samenvatting

Boosheid is een universele emotie die, net als verdriet en angst, regelmatig wordt 
ervaren in verschillende culturen. Boosheid kan echter ook problematisch worden 
wanneer iemand zich veelvuldig en overmatig boos voelt. Het uiten van boosheid kan 
leiden tot schadelijke gebeurtenissen, waaronder gebeurtenissen die bij wet verboden 
zijn. In onze huidige “beschaafde” samenleving is er dan ook een sterke sociale afkeur 
om boos te zijn. Boosheid lijkt hierdoor een verboden emotie te zijn geworden, wat 
is terug te zien in het feit dat het lang genegeerd is in wetenschappelijk onderzoek en 
in de klinische praktijk. Dit heeft geleid tot een schaarste aan meetinstrumenten en 
psychologische en medicamenteuze behandelingsopties, terwijl er een grote behoefte 
is om te identificeren wie het meest kwetsbaar is voor onaangepaste boosheid en om 
de mechanismen die hiermee gemoeid zijn vast te stellen om zo effectieve interventies 
te kunnen initiëren.

Het doel van dit proefschrift is om de prevalentie, determinanten en behandeling 
van boosheid en agressie bij psychiatrische patiënten te ontrafelen. De doelstellingen 
waren drieledig: (1) onderzoeken of en in welke mate boosheid en agressie geasso-
cieerd zijn met psychiatrische stoornissen; (2) ons begrip vergroten van mechanismen 
die kunnen leiden tot boosheid dan wel agressie; en (3) om te onderzoeken of het 
toedienen van voedingssupplementen helpt in het verminderen van agressie bij 
psychiatrische patiënten.

Het eerste en tweede deel van dit proefschrift zijn gebaseerd op gegevens van 
de Nederlandse Studie naar Depressie en Angst (NESDA). Binnen NESDA werden 
deelnemers mét en zónder klachten van angst en/of depressie geworven via huis-
artspraktijken en GGZ-instellingen in de regio Amsterdam, Leiden, en de provincies 
Groningen, Drenthe en Friesland. Het derde deel van dit proefschrift maakt gebruik 
van de Voeding en Agressie-studie, een gerandomiseerde klinische studie waarin 
deelnemers werden geworven die in instellingen voor langdurige psychiatrische zorg 
verbleven. In de volgende paragrafen worden de belangrijkste resultaten van deze 
studies besproken in de context van bestaand onderzoek.
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Deel I: Boosheid bij poliklinische psychiatrische patiënten
In Hoofdstuk 2 onderzochten we de prevalentie van boosheid als karaktertrek en in 
de vorm van woedeaanvallen bij patiënten met stemmings- en/of angststoornissen 
en gezonde controles. Dit borduurt voort op eerdere studies. Echter, eerdere onder-
zoeken gebruikten onvoldoende gevalideerde instrumenten of zelfs slechts één item 
om een deelaspect, zoals prikkelbaarheid, te meten. Het maken van een onderscheid 
tussen een toestandsbeeld versus een karaktereigenschap is van belang om te bepal-
en of een construct constant is of fluctueert over de tijd. Onze bevindingen lieten zien 
dat boosheid meer voorkomt bij patiënten met stemmings- en angststoornissen ten 
opzichte van gezonde controles. Met name was dit het geval bij de patiënten met een 
gecombineerde stemmings- en angststoornis, gevolgd door patiënten met enkel een 
angststoornis, stemmingsstoornis, en patiënten bij wie deze stoornis in remissie was. 
Meer dan 40% van de patiënten met een gecombineerde diagnose rapporteerde een 
verhoogde aanleg om boos te worden en ruim 20% rapporteerde woedeaanvallen, 
ten opzichte van slechts 5% en 1% bij de groep gezonde controles. Concluderend 
vinden wij een robuust bewijs voor de relatie tussen boosheid en bepaalde vormen 
van psychopathologie.

De relatie tussen boosheid en psychopathologie hebben we nader bestudeerd 
bij een specifieke groep van patiënten met stemmingsklachten. Een deel van de pa-
tiënten met stemmingsklachten wordt namelijk aanvankelijk gediagnosticeerd met 
een depressieve stoornis, maar later blijkt dat er sprake is van een bipolaire stoornis. 
Dit komt doordat patiënten met een bipolaire stoornis vaak een of meer depressieve 
episoden doormaken voor het begin van hun eerste (hypo)manische episode. Omdat 
de behandeling voor een bipolaire stoornis anders is dan voor een depressie, is het 
van belangrijk om risicofactoren van het ontwikkelen van een bipolaire stoornis te 
identificeren. In Hoofdstuk 3 van dit proefschrift keken we naar de relatie tussen 
verschillende aspecten van boosheid aan de ene kant, en het ontwikkelen van een 
bipolaire stoornis aan de andere kant. We onderzochten of patiënten met een bipo-
laire stoornis meer boosheid, woedeaanvallen en antisociale- en borderline persoon-
lijkheidskenmerken rapporteerden dan patiënten met een (voorgeschiedenis van een) 
depressie. Daarnaast is prospectief gekeken of een hogere rapportage op een maat 
voor agressiereactiviteit het ontwikkelen van een bipolaire stoornis kan voorspellen. 
De verschillende aspecten van boosheid werden inderdaad vaker gerapporteerd door 
patiënten met een bipolaire stoornis ten opzichte van patiënten met een (voorgeschie-
denis van een) unipolaire depressie. Bovendien was agressiereactiviteit een voorspell-
er voor de conversie naar bipolaire stoornis bij personen met een voorgeschiedenis 
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van unipolaire depressie. Deze resultaten suggereren dat het uitvragen van boosheid 
klinisch relevant kan zijn in het kader van vroege herkenning van een (hypo)manie en 
de eventuele preventieve behandeling daarvan.

Deel II: De pathofysiologie van boosheid en agressie
Het tweede deel van dit proefschrift richt zich op de pathofysiologie van boosheid 
en agressie. Hoewel we een robuuste relatie vinden tussen boosheid en agressie aan 
de ene kant, en psychopathologie aan de andere kant, geldt deze relatie niet voor 
iedere individuele psychiatrische patiënt. Om effectieve behandelingen te ontwik-
kelen is het van belang om meer te weten te komen over onderliggende processen. 
Een benadering die over diagnosen heen van belang kan zijn is het identificeren van 
neurobiologische processen. Hierbij lijken onder andere het serotonerge systeem, de 
werking van de hypothalamus-hypofyse-bijnier (HPA)-as, en het immuunsysteem van 
belang te zijn. Veranderingen van de HPA-as kunnen onder andere veroorzaakt worden 
door de blootstelling aan stress in de kindertijd. Deze veranderingen kunnen gepaard 
gaan met ernstige gevolgen die tot ver in de volwassenheid kunnen voortduren. Ook 
is in de afgelopen decennia een belangrijke link gevonden tussen de activatie van 
het immuunsysteem (met verhoogde cytokines) en agressie. Het immuunsysteem 
bestaat uit de aangeboren en adaptieve immuunrespons, waarbij bijvoorbeeld een 
infectie met de intracellulaire parasiet Toxoplasma gondii (T. gondii) een krachtige 
pro-inflammatoire reactie kan uitlokken. Bij mensen die eenmaal geïnfecteerd zijn 
met T. gondii is de parasiet als latente infectie levenslang aanwezig.

In Hoofdstuk 4 is de relatie tussen jeugdtrauma en boosheid als volwassene 
onderzocht. Hierbij is ook gekeken welk type jeugdtrauma een relatie heeft met 
verschillende aspecten van boosheid, en of deze relatie onafhankelijk is van psycho-
pathologie. Wij vonden een dosis-responsrelatie tussen het mee hebben gemaakt 
van jeugdtrauma en het op latere leeftijd ervaren van boosheid. Dit betekent dat 
hoe ernstiger en/of frequenter het jeugdtrauma, hoe hoger er werd gescoord op de 
verschillende boosheidsaspecten. Bovendien werden verschillende types jeugdtrau-
ma, behalve seksueel misbruik, in verband gebracht met boosheid als karaktertrek, 
woedeaanvallen, en cluster B persoonlijkheidskenmerken. Dit verband bleek onaf-
hankelijk te zijn van de gemeten psychopathologie. Deze resultaten wijzen erop dat 
boosheid tijdens de volwassenheid mogelijk een laat gevolg kan zijn van jeugdtrauma. 
Om de cyclus van misbruik te doorbreken, is het belangrijk dat clinici zich bewust zijn 
van deze relatie en waar nodig traumagerichte behandeling starten ter voorkoming 
van zowel psychopathologie als boosheid.
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In Hoofdstuk 5 is de relatie tussen T. gondii seropositiviteit in relatie tot de 
aanwezigheid en ernst van depressie en angststoornissen onderzocht. Daarnaast 
onderzochten we de relatie tussen T. gondii seropositiviteit met zowel agressieve en 
suïcidale gedachten. Om dit te onderzoeken maakten we gebruik van 1731 bloedmon-
sters verkregen van NESDA deelnemers, waarvan 673 deelnemers (38,9%) seropositief 
waren voor T. gondii-antilichamen. Wij vonden hierbij geen relatie tussen T. gondii 
seropositiviteit en psychopathologie, agressieve- of suïcidale gedachten. In het licht 
van onze bevindingen, in combinatie met eerdere studies waarbij geen duidelijke 
consensus over deze relatie werd gevonden, lijkt het onwaarschijnlijk dat seroposi-
tiviteit van T. gondii een belangrijke rol speelt in het risico op affectieve stoornissen, 
agressieve- en suïcidale gedachten.

Deel III: Agressie bij langdurig opgenomen psychiatrische patiënten
Het laatste deel van dit proefschrift gaat over agressie bij langdurig opgenomen 
psychiatrische patiënten. Agressie komt veel voor in de intramurale zorg, mede ook 
omdat agressief gedrag vaak een reden is voor een doorverwijzing naar deze vorm van 
zorg. Dit betekent dan ook dat een aanzienlijk aantal opgenomen patiënten agressief 
gedrag vertoont, wat niet alleen een reden is voor opname, maar mogelijk ook een 
gevolg ervan.

In Hoofdstuk 6 onderzochten we de incidentie van agressie op gesloten opname 
afdelingen. Op basis van een telling van de frequentie van agressief gedrag (incidentie) 
onderzochten we vervolgens de tijds- en geldinvestering die hiermee gepaard gaat. 
We vonden een incidentie van 90 incidenten per patiëntjaar op gesloten opname af-
delingen van drie regionale GGZ-centra. Omgerekend betekent dit dat er gemiddeld 5 
incidenten per dag voorkomen op een afdeling waar 20 patiënten verblijven. De gem-
iddelde tijdsbesteding per incident was 125 minuten, wat bekent dat elke individuele 
verpleegkundige, gegeven de gemiddelde personeelsbezetting, meer dan een half uur 
per dienst bezig was met een incident. De directe kosten gerelateerd aan incidenten 
bedroegen circa € 78 per incident. Op basis van onze incidentie zou dit resulteren in 
een schatting van € 7000 per patiënt per jaar. Deze kosten zijn een onderschatting, 
omdat we geen kosten hebben opgenomen die indirect worden veroorzaakt door 
agressie (bijvoorbeeld door afwezigheid van personeel, heropnames en hulp van 
politie of ambulance). Afgezien van het financiële perspectief, is het verminderen 
van agressie van groot belang voor zowel patiënten als personeel. Een positieve 
verandering in het agressieniveau hoeft niet direct van invloed te zijn op het budget, 
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maar wordt gecompenseerd door de beschikbare tijd voor therapeutische en sociale 
activiteiten, waardoor de kwaliteit van de zorg kan verbeteren.

Eerdere studies bij forensische populaties en kinderen met gedragsproblemen 
lieten aanwijzingen zien dat voedingssuppletie effectief kan zijn in het verminderen 
van agressie-incidenten en overtredingen. Dit effect is echter nooit aangetoond 
bij langdurig opgenomen psychiatrische patiënten. In Hoofdstuk 7 onderzochten 
we de effectiviteit van suppletie met multivitaminen, mineralen en n-3 PUFA in het 
verminderen van agressie-incidenten bij 176 langdurig opgenomen psychiatrische 
patiënten. Wij onderzochten ook of voedingssuppletie gevoelens van agressie en 
affectieve symptomen kan verminderen en de kwaliteit van leven kan verbeteren. 
Onze bevindingen bieden helaas geen ondersteuning voor de effectiviteit van deze 
interventie in het verminderen van agressie na een interventie van 6 maanden. Ook 
wanneer werd ingezoomd op de ernst of het type incidenten werd geen effectiviteit 
aangetoond. Hoewel gezonde voeding gestimuleerd moet worden vanwege welzi-
jns- en algemene gezondheidsproblemen, is er vooralsnog geen rol weggelegd voor 
voedingssupplementen om agressie te verminderen.

Zoals beschreven in hoofdstuk 7, hebben wij de veelbelovende effecten van voed-
ingssuppletie op agressie-incidenten, die in eerdere studies werden gevonden, niet 
kunnen bevestigen bij opgenomen psychiatrische patiënten. Dit gegeven benadrukt 
dat we voorzichtig moeten zijn met het generaliseren van eerdere resultaten naar 
(langdurig) opgenomen psychiatrische patiënten of anderen met een ernstige psy-
chiatrische aandoening (EPA). Helaas is deze doelgroep ondervertegenwoordigd in 
interventiestudies, wat resulteert in een gebrek aan bewezen effectieve zorg voor 
deze groep. Het opzetten en uitvoeren van een interventiestudie vereiste continue 
besluitvorming en kent veel uitdagingen, met name bij een kwetsbare doelgroep met 
gedragsproblemen. In Hoofdstuk 8 reflecteren we op de uitdagingen en beschrijven 
we de lessen die zijn getrokken uit twee interventiestudies, de een bij langdurig opge-
nomen psychiatrische patiënten, en de ander bij mensen met een verstandelijke bep-
erking. We beschreven vijf thema’s die het onderzoek bemoeilijken: (1) onderzoek op 
meerdere locaties, (2) inclusie van kwetsbare deelnemers, (3) voedingssupplementen 
en placebo’s, (4) agressie als uitkomstmaat en (5) verzamelen van bio-monsters. Door 
deze ervaringen te delen, hopen we andere onderzoekers op weg te helpen in het 
opzetten van interventiestudies, waarbij zij de problemen waar wij tegenaan liepen 
hopelijk kunnen minimaliseren om zo de implementatie van interventiestudies te 
vergemakkelijken.
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Samenvattend is mijn conclusie dat vroegtijdige herkenning en een passende 
behandeling van boosheid en agressie een enorme invloed kan hebben op het uitein-
delijke functioneren van zorgprofessionals, de samenleving, en bovenal de patiënten 
zelf. Het is in het belang van ons allemaal dat we boosheid aan de orde stellen tijdens 
intake en (psycho)therapie. Dit kan er aan bijdragen om het taboe rond boosheid te 
doorbreken, zodat patiënten hierin niet langer alleen staan en door boosheid worden 
verslonden.
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alle mogelijkheden de afgelopen jaren om mij te blijven ontwikkelen. Jouw manier van 
feedback geven heeft me met alle manuscripten geholpen en neem ik de rest van mijn 
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Life can be compared to a piece of embroidered material of which, every-one 
in the first half of his time, comes to see the top side, but in the second half, the 
reverse side. The latter is not so beautiful, but it is more instructive because it 
enables one to see how the threads are connected together.

― Irvin D. Yalom
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