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A B S T R A C T

Objective: To describe the numbers and length of stay (LOS) of patients with mental health (MH) problems at a
Dutch emergency department (ED) and the effect of a psychiatric intervention team (PIT) on patient flow.
Methods: A longitudinal design was used to assess number of MH presentations and LOS during a 3-year period
(2014–2016). In 2017, we introduced a PIT during ED peak hours, to reduce LOS for patients with MH problems.
We evaluate the effects of the PIT on patients’ LOS with an 18-month before and after intervention study
(2017–2018).
Results: Total number of ED presentations increased with 4%. Total number of MH presentations increased with
23% from 2014 to 2016. LOS increased by 28min (95min vs. 123min) for all presentations, while not changing
for MH presentations (2014: 195min, interquartile range (IQR) 120–293 and 2016: 190min, IQR 116–296). In
the before and after intervention study, number of MH presentations increased with 36% while LOS decreased
with 46min (p < 0.001).
Conclusions: The number of MH presentations increased over the three years while LOS remained similar. In the
before and after intervention study, number of presentations increased even more while LOS decreased sig-
nificantly. Specialist psychiatric input reduces ED LOS.

1. Introduction

Research shows that patients presenting to the emergency depart-
ment (ED) with mental health (MH) problems experience longer length
of stay (LOS) compared to the general ED population [1,2], impacting
ED crowding and leading to decreased patient, family, and staff sa-
tisfaction and increased costs related to monitoring of aggressive or
suicidal patients by medical or security staff [1,3,4].

Although waiting times and patients’ LOS at Dutch EDs are short
compared with international standards [5], the majority of the EDs face
crowding issues since a few years [6]. Crowding issues are expected to
worsen in the Netherlands due to socio-demographic developments
such as the ageing population, the nursing shortage, and ED closures.

Not only do patients with MH problems contribute to crowding,
crowding may also have stress-inducing effects on these patients [7].
The ED environment has little privacy because of safety concerns [8],
which may exacerbate the symptoms of patients with MH problems
[1,9]. Their hospital admission rate may be up to 2.5 times higher than
that of the general ED population, and delays in accessing inpatient
beds for admitted patients (i.e. boarding) affects patients with MH
problems disproportionately [10,11]. Boarding is more problematic in
these patients, contributing to behavioural problems and departure of
patients before receipt of care [9].

Previously reported trends in Australia, Canada and the USA in-
dicate an increase in MH patients presenting to hospital EDs and
lengthy stays for these patients [12–14]. The trend in the number and
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LOS of MH presentations in the Netherlands is unknown.
This study describes the number of ED presentations for MH pro-

blems, LOS, and admission percentage over a three-year period.
Subsequently, the LOS for MH patients before and after the installation
of a psychiatric intervention team (PIT) at the ED was assessed. We
hypothesized that installing a psychiatric team at the ED as opposed to
having a psychiatric team on call would improve flow of MH patients.

2. Methods

2.1. Study design and setting

This study was performed at HMC Westeinde, a Dutch inner-city
hospital with 53,000 ED presentations annually. The 28-bed ED serves
as an adult and paediatric teaching hospital and trauma center.
Emergency physicians (EPs) work side by side with residents and
medical specialists.

In the ED, patients with MH problems are generally assessed first
physically, and when psychiatric expertise is needed, a consultation
liaison psychiatrist or an outpatient psychiatric team (OPT) is available.
The consultation liaison psychiatrist is responsible for MH patients who
need to be admitted to the general hospital. The OPT is responsible for
the psychiatric evaluation of MH patients in hospitals, police stations
and public buildings. Waiting time for OPT assessment depends on the
number of persons in the city awaiting psychiatric evaluation and their
level of urgency. In this paper, the OPT is considered usual psychiatric
care.

During a 9-month intervention period, a PIT was added to the usual
psychiatric care. The PIT was physically present at the ED during peak
hours of the day (15:30 h to 00:00 h). The aim of the PIT was to reduce
waiting times and LOS of patients with MH problems. The PIT could be
consulted by the EP whenever he or she needed psychiatric consultation
for a patient, for example for patients presenting to the ED after a
suicide attempt. In both the PIT and the OPT a psychiatrist or psy-
chiatry resident and a psychiatric nurse are seated.

Our study comprised two parts:

1. First, a 3-year longitudinal design was used to investigate the trend
in number of MH presentations, LOS, and admission percentage.
Patients were included when presenting from January 1, 2014 –
December 31, 2016 with a MH-related primary complaint.

2. Second, a before-and-after analysis was used to compare patient and
visit characteristics between the control period (May 1, 2016 – February
4, 2017) in which usual psychiatric care was available and the inter-
vention period (May 1, 2017 – February 4, 2018) in which the PIT was
added to usual psychiatric care. Patients with a MH-related primary
complaint presenting during peak hours were included. Visits were ex-
cluded when patients left without being seen by a medical professional
(LWBS), and when patients were admitted to the general hospital. The
latter patients are assessed by the consultation liaison psychiatrists.

The study was approved by the Institutional Review Board
(Southwest Holland, nr. 17–107).

2.2. Outcome measures and analysis

For the first part of the study, we describe the number of MH pre-
sentations, ED LOS, and admission percentages per year and per cate-
gory of presenting problem.

For the second part of the study, patient and visit characteristics
were compared between the control period and the intervention period,
and within the intervention period between patients who were assessed
by the PIT and patients who were assessed by the OPT. Data were
analysed with SPSS 22.0 using descriptive statistics, t-tests, Mann
Whitney-U tests and Chi2 tests where appropriate. Significance
threshold was set at p < 0.05.

3. Results

3.1. Three year trend in mental health presentations, length of stay and
admission percentage

In total, 153,820 ED presentations were registered during the 3-year
period. ED presentations increased with 4% from 50,374 (in 2014) to
52,424 (in 2016). Of the total ED presentations, 2.5% (n= 3,816) were
presentations for a MH problem. The primary reason for the ED visit
was suicidality (n=2,168). Total MH presentations increased with
23% from 1,123 (in 2014) to 1,380 (in 2016) (Fig. 1).

While median LOS for the total population increased with 28min
from 2014 to 2016 (95min vs. 123min), it did not change for MH
presentations (2014: 195min, interquartile range (IQR) 120–293 and
2016: 190min, IQR 116–296).

Fig. 1. Annual number of mental health visits.
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Within the total population, the inpatient admission percentage
increased from 20.2 (2014) to 22.7% (2016). Within the MH pre-
sentations the admission percentage decreased from 36.2% (2014) to
34.2% (2016).

3.2. Effects of the psychiatric intervention team

There were 40,762 ED presentations during the 9-month control
period and 42,480 during the 9-month intervention period. Three
percent of the patients (n= 2,523) presented with a primary MH pro-
blem: 1,068 in the control period and 1,455 in the intervention period,
a 36% increase in MH presentations. In the control period, 528 patients
arrived during peak hours. In the intervention period 877 patients ar-
rived during peak hours. Excluded were 324 visits; 285 patients were
admitted to the general hospital and 39 LWBS. The remaining 1,081
visits were included, 384 in the control period and 697 in the inter-
vention period. In the intervention period, 396 patients (56.8%) were
assessed by the PIT and 301 (43.2%) by the OPT (Fig. 2).

Patient and visit characteristics are shown in Table 1. Compared
with the OPT, the PIT assessed less patients who arrived by ambulance
(p < 0.001) and less patients with suicide attempts, but more patients
with psychiatric illness (p < 0.001).

Median LOS of MH patients assessed by the PIT (159min) was
significantly shorter than LOS of MH patients in the control period
(205min, p < 0.001), and compared to patients in the intervention
period who were assessed by the OPT (175min, p < 0.001) (Table 2).
The PIT assessed significantly more patients within 4 h compared to the
OPT in the control period (72.3% vs. 57.3%, p < 0.001).

Patients who were assessed by the PIT were more often admitted in
a psychiatric hospital (16.9%) compared with the MH patients who
were assessed by the OPT in the intervention period (9.0%, p < 0.003).
The percentage of patients who were given an appointment for psy-
chiatric outpatient care was also higher in the group that was assessed
by the PIT (24.0%) compared with the patients assessed by the OPT
during the control period (15.1%, p=0.002) and the patients assessed
by the OPT in the intervention period (p < 0.001).

4. Discussion

ED staff struggles with crowding, increased patient boarding, and
lengthy stays for MH patients. The results of this paper provide insight
into the patterns of MH presentations in a Dutch ED. The results of our
before- and after analysis suggest that having specialist psychiatric
expertise at the ED reduces LOS of MH patients.

Fig. 2. Flow diagram of patient presentations during the control period and the intervention period. Abbreviations: ED, emergency department; LWBS, left without
being seen; MH, mental health; OPT, outpatient psychiatric team; PIT, psychiatric intervention team.
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During the 3-year longitudinal study, a 4% increase in total ED
presentations and a 23% increase in MH presentations were found.
Reasons for the increase in MH presentations may be similar as de-
scribed in other countries: reduced community psychiatric services due
to budget cuts, increasing social and economic stressors and the re-
duction of psychiatric beds. While our results show an above average
increase in MH presentations, our number of MH presentations as a
percentage of the total number of ED presentations (2.5%) pales by
comparison to international reports, such as the 4.5% of ED visits in
Australia [4], or 12.5% of ED visits in an American ED [13].

The increase in MH presentations during the intervention period
may be induced by the project: GPs in the city may have preferably
referred their patients to the HMC instead of spreading them over the
EDs in the city. Also, having the PIT readily available during the peak
hours may have led to more consultations of the PIT by the ED staff.

Although LOS for our MH patients was significantly longer than LOS of
our general ED population, it is considerably shorter than averages reported
from other countries [2,15]. Still, delivering timely psychiatric care is in-
creasingly challenging according to Dutch ED staff [16]. Lengthy stays for
MH patients may be due to general health care trends: fewer EDs, more use
of diagnostic testing, and limited availability of inpatient beds or appro-
priate aftercare [17]. Another cause for lengthy stays for MH patients may
be that in most patients, more than one consulting physician is needed, and
psychiatry is the last consulting service in line. For example, when a patient
arrives at the ED after a suicide attempt, clinical stability needs to be
achieved by the medical team first. It may take many hours before a psy-
chiatrist can assess the patient. Extended ED stays for patients with MH
problems may also be explained by the psychiatric triage practice. During
busy shifts for the OPT, MH patients who need psychiatric evaluation in
their home environment are likely to be triaged to more urgent psychiatric
evaluation than MH patients who are waiting in the ED environment,
possibly leading to extended stays at the ED for the latter patients.

The project showed that a PIT, readily available at the ED, significantly

reduced the LOS of MH patients. We hypothesize that this is mainly caused
by a decrease in the time between entering the ED and the start of the
psychiatric evaluation (“door to psychiatry time”). In the PIT group there
were significantly less patients with suicide attempts and less patients with
strange behaviour. For patients with suicide attempts as well as for patients
with strange behaviour, a medical evaluation is needed before a psychiatric
evaluation is possible. Obviously, patients who need a medical evaluation
before a psychiatric evaluation will have a longer door to psychiatry time
[13]. The difference in psychiatric conditions is probably due to the referral
policy of the psychiatric service, which dictated that the patient had to be
nonviolent and cooperative when referred to the ED PIT instead of home
assessment by the OPT.

The PIT project team aimed for reduced waiting times and for a better
risk assessment of aggression, suicidality and other behavioural problems
arising from psychiatric disorders in patients with somatic problems. At the
start of the project there was a significant amount of ED staff resistance. ED
staff feared for an increased number of psychiatric patients, increased vio-
lence and aggressive behaviour, and long waiting times. While our study
shows that the number of MH patients did indeed increase, it also shows
that waiting times did not. Along the way, ED staff became enthusiastic
about the project. More research is needed to assess the impact of the PIT on
risk assessment of psychiatric disorders in patients with somatic problems.

5. Limitations

Sampling bias is a potential limitation of this study. MH presentations
were identified using chief complaints, excluding those with a medical or
non-psychiatric primary presenting complaint. We expect, therefore, that
the incidence rate of MH presentations is an underestimation. For example,
cases of deliberate self-harm involving laceration may have been reported
as wound rather than as auto mutilation or suicide attempt.

Other measures taken to improve patient flow might have influ-
enced ED patients’ LOS. However, there were no other changes in

Table 1
Demographics and characteristics of mental health patients.

Characteristics A Control period Patient
presentations handled by OPT
N=384

B Intervention period Patient
presentations handled by the PIT
N=396

C Intervention period Patient
presentations handled by the OPT
N=301

P-Value1 A-B P-Value1 B-C

Median age (IQR)*,2 42 (27–55) 42 (30–53) 35 (26–53) 0.81 0.01

Age groups, n (%)
0–15 y 16 (4.2) 6 (1.7) 15 (5.0) 0.05 0.02
16–30 y 99 (25.9) 87 (24.9) 93 (31.0) 0.74 0.08
31–45 y 107 (28.0) 113 (32.3) 90 (30.0) 0.21 0.53
46–60 y 112 (29.3) 98 (28.0) 60 (20.0) 0.69 0.02
61–75 y 43 (11.3) 36 (10.3) 30 (10.0) 0.67 0.90
76 y and older 5 (1.3) 10 (2.9) 12 (4.0) 0.14 0.42
Gender (male), n (%) 240 (62.5) 207 (52.3) 171 (56.8) 0.004 0.23

Transport, n (%)3

Ambulance 213 (55.6) 110 (31.7) 174 (58.0) < 0.001 <0.001
Police 8 (2.1) 2 (0.6) 2 (0.7) 0.11 0.88
Walk/car/other 162 (42.3) 235 (67.7) 124 (41.3) < 0.001 <0.001
Self-referred, n (%)3 106 (27.7) 107 (30.8) 73 (24.3) 0.35 0.07

Acuity level, n (%)4,5

High urgent 136 (35.4) 58 (24.7) 97 (32.2) 0.01 0.06
Urgent 201 (52.3) 120 (51.1) 167 (55.5) 0.76 0.31
Standard 47 (12.2) 57 (24.3) 37 (12.3) < 0.001 <0.001

Presenting problem, n (%)5,6

Attempted suicide 215 (56.0) 56 (23.8) 179 (59.5) < 0.001 <0.001
Auto mutilation 12 (3.1) 4 (1.7) 3 (1.0) 0.28 0.48
Psychiatric illness 91 (23.7) 147 (62.6) 63 (20.9) < 0.001 <0.001
Strange behaviour 66 (17.2) 28 (11.9) 56 (18.6) 0.08 0.04

1P-values were calculated using χ2 tests, except for median age, which was calculated using the Mann-Whitney U test, and police transport, which was calculated
using the Fisher Exact test; 2 Age and age categories are based on 732 presentations due to 48 missing values (A-B) and 650 presentations due to 47 missing values (B-
C); 3 Transport and referral were based on 730 presentations (A-B) and 647 presentations (B-C) due to 50 missing values; 4Acuity level based on the Manchester
Triage System; 5,6 Acuity level and presenting problem were based on 619 presentations (A-B) and 536 presentations (B-C) due to 161 missing values.
* Abbreviations: IQR, interquartile range; OPT, outpatient psychiatric team; PIT, psychiatric intervention team.
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management of patients with MH problems during the control period
and intervention period.

This study conveys the experience of one ED and our findings may
not be generalizable to other EDs due to social and cultural differences
between patient populations and differences in organisational struc-
ture.

Future studies in this topic area could benefit from a more con-
trolled design and a more comprehensive reporting system to include
all MH presentations. Ideally, a future study should incorporate an
economic evaluation to determine whether a PIT is a cost-effective way
to allocate healthcare resources.

6. Conclusions

MH presentations represent an increasing burden on this Dutch ED.
However, while the number of MH presentations further increased
during the intervention period in which the PIT was available, ED LOS
decreased. Specialist psychiatric input reduces LOS for patients pre-
senting to the ED.
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