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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

Nienke_de_Bles_V6.indd   135Nienke_de_Bles_V6.indd   135 22-03-2023   12:1122-03-2023   12:11



136

Chapter 6

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
yc
hi
at
ri
c 
ce
nt
er
 

In
fo
rs
a

Ps
yc
hi
at
ri
c 
ce
nt
er
 

R
iv
ie
rd
ui
ne
n

Pa
rn
as
si
a 
ps
yc
hi
at
ri
c 

in
st
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 

6
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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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