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Abstract

Background A medical-psychiatric unit (MPU) is a special ward where staff is trained in caring for patients with psychiat-
ric or behavioural problems that need hospitalisation for physical health problems. It is well known that these patients are
at higher risk of complications and have a longer length of stay resulting in higher costs than patients without psychiatric
comorbidity. The objective of this study was to analyse the trauma patient population of the first 10 years of existence of the
MPU in a level I trauma center.

Patients and methods A retrospective analysis was performed in 2-year cohorts from 2006 to 2016. All trauma patients
admitted to the MPU were compared with the overall trauma patient population in VUmc. Data (psychiatric diagnosis, sub-
stance abuse, trauma scores, surgical interventions, complications, mortality) were extracted from individual patient notes
and the Regional Trauma Registry.

Results 258 patients were identified. 36% of all patients had a history of previous psychiatric admission and 30% had
attempted suicide at least once in their lifetime. Substance abuse was the most common psychiatric diagnosis (39%), with
psychotic disorder (28%) in second place. The median hospital stay was 21 days. Median MPU length of stay was 10 days
(range 1-160). Injuries were self-inflicted in 57%. The most common mechanism of injury was fall from height with inten-
tional jumping in second place. Penetrating injury rate was 24% and 33% had an ISS > 16, compared to 5% and 15%, respec-
tively, in the overall trauma patient population. The most common injuries were those of the head and neck. Complication
rate was 49%.

Conclusion Trauma patients that were admitted to the MPU of an urban level I trauma center had serious psychiatric comor-
bidity as well as high injury severity. Penetrating injury was much more common than in the overall trauma patient popula-
tion. A high complication rate was noted. The high psychiatric comorbidity and the complicated care warrants combined
psychiatric and somatic (nursing) care for this subpopulation of trauma patients. This should be taken into account in the
prehospital triage to a trauma center. The institution of a MPU in level I trauma centers is recommended.
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Introduction

Patients that need trauma care as well as psychiatric treat-
D4 Lisette Dekker ment simultaneously are common. We are increasingly
lisettedekier06 @hotmail.com confronted with psychiatric patients with physical injuries.
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with recognised psychiatric disorders admitted for trauma
surgery have a longer length of stay resulting in higher
costs than trauma patients without psychiatric disorders
[5].

In location VUmc of Amsterdam University Medical
Center, those patients are admitted to the medical-psy-
chiatric unit (MPU), a semi-closed unit where the staff
is trained in medical (and surgical) as well as psychiatric
care. The trauma surgeon is the primary treating physician
but the psychiatrist is closely involved in the multidiscipli-
nary treatment programme for these patients.

The existence of a MPU is of importance because
patients with physical as well as psychiatric disorders are
repeatedly refused admission either to a medical/surgical
or psychiatric ward. And when eventually admitted, they
may be discharged or transferred too early to another ward
because of behavioural issues. Often, the complexity of
care for these patients may exceed the competence level of
the usual healthcare worker [6]. A retrospective case-note
study from our MPU [7] shows that most patients who
were secondarily admitted to the MPU had behavioural
problems (e.g. extreme demanding behaviour) at the ward
of the treating specialty.

Limited literature is available on the topic of combined
care at a MPU, while the number of this specific group of
patients in need of this care is increasing [5, 6, 8, 9]. 9%
of all the patients referred to the MPU are trauma patients
[7].

To maintain and improve high quality at the MPU,
insight into the characteristics of this select patient group
is necessary.

Our objective is to study and analyse the characteristics of
trauma patients admitted to the MPU and search for possible
trends that may trigger projects for further improvement of
care.

Patients and methods
Study design

A retrospective study during a 10-year period in a level I
trauma center (VUmc) with a special medical-psychiatric
unit (MPU) was performed. This MPU is characterised as
a type IV unit [10], which primarily provides psychiatric
care with a high level of medical acuity. The MPU has eight
beds. When necessary the MPU can be closed and camera
surveillance is possible. Data were extracted from individual
patient notes, Chipsoft data files and the regional trauma
registry (part of the Dutch National Trauma Registry). This
retrospective study was approved by the local Medical Ethi-
cal Committee of VU University Medical Center.
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Patient population

All adult trauma patients (18 years or older) admitted to
the MPU between January 2006 and December 2015 with
single or multiple injuries as a result of unintentional or self-
inflicted trauma, and with a comorbid psychiatric disorder,
were included. The search in the Research Data Platform of
the VUmc revealed 258 records. Patients were categorised
in groups by admission every 2 years.

Study parameters

The study parameters included: age at the time of admission,
sex, psychiatric diagnosis (DSM-IV), history of attempted
suicide, previous psychiatric consultation and admission,
alcohol/drug abuse, trauma mechanism, intentional injury,
type of transport, mechanism of injury, deployment of the
Mobile Medical Team (MMT), Glasgow Coma Scale (GCS),
Revised Trauma Score (RTS), injury patterns; Abbreviated
Injury Scale (AIS) and the ISS [11], surgical interventions,
complications, re-interventions, length of stay, ventilator
days, re-admission, destination of discharge and mortality.
GCS, RTS and ISS were dichotomized utilising clinically
relevant cut-off points. Injury patterns by AIS codes were
described for: “head and neck”, “thorax”, “abdomen” and
“extremities”. Each surgical intervention even at the same
session was scored as separate interventions.

Data analysis

Descriptive analyses were performed on all data. Data are
presented as median with the range, or as number with the
percentage between brackets. AIS ‘08 codes were retrieved
and mapped to AIS ‘98. SPSS software, version 22 was used.

Results
Patient characteristics and length of stay

Two hundred and fifty-eight patients were analysed. Some
patients were admitted to the general ward initially and then
transferred to the MPU. There was a remarkable waiting list
whereby transfers to the MPU were not infrequently delayed.
Table 1 shows patients characteristics. The male to female
ratio was 1.8. The median age was 46 (range 18-94). 36%
of the patients had a history of admission on a psychiatric
ward and 63% had consulted a health worker before because
of their psychiatric symptoms. 30% had attempted suicide
at least once before. Most patients had a primary psychiat-
ric disorder, but a notable amount of 10% had a cognitive
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Table 1 Patient characteristics of trauma patients admitted at MPU

2006-2007 2008-2009 2010-2011 2012-2013 2014-2015 Total
Gender, N (%)

Men 27 (57.4) 29 (64.4) 31 (66.0) 37 (69.8) 41 (62.1) 165 (64.0)
Women 20 (42.6) 16 (35.6) 16 (34.0) 16 (30.2) 25 (37.9) 93 (36.0)
Age on admission, median (range) 56 (21-91) 43 (18-87) 49 (20-86) 43 (19-92) 46 (20-94) 46 (18-94)

Previous suicide attempt(s), N (%) 13 (28.9) 12 (26.7) 16 (34.0) 13 (25.5) 22 (34,3) 76 (30.2)
Previous psychiatric consultation 19 (43.2) 33 (73.3) 29 (61.7) 35 (67.3) 43 (67.2) 159 (63.1)
Previous psychiatric admission 8 (18.6) 17 (37.8) 20 (42.6) 24 (47.1) 20 (33.3) 89 (36.2)

No. of psychiatric disorders, N (%)
1 24 (51.1) 24 (53.3) 25(53.2) 28 (52.8) 31 (47.0) 132 (51.2)
2 10 (21.3) 13 (28.9) 13 (27.7) 13 (24.5) 20 (30.3) 69 (26.7)
3 3(6.4) 6(13.3) 5 (10.6) 6 (11.3) 7 (10.6) 27 (10.5)
4 12.1) 12.2) 0 1(1.9) 1(L.5) 4 (1.6)
5 0 0 0 0 1(L.5) 1(0.4)
Psychiatric disorder, N (%)
Psychotic disorder 10 (21.3) 13 (28.9) 14 (29.8) 15 (28.3) 19 (28.8) 71 (27.5)
Mood disorder 12 (25.5) 12 (26.7) 8 (17.0) 12 (22.6) 24 (36.4) 68 (26.4)
Substance abuse disorder 17 (36.2) 22 (48.9) 21 (44.7) 16 (30.2) 25 (37.9) 101 (39.1)
Personality disorder 4(8.5) 12 (26.7) 7(14.9) 15 (28.3) 16 (24.2) 54 (20.9)
Cognitive disorder 7(14.9) 2 (4.5) 6 (12.8) 8 (15.1) 2 (3.0) 25(9.7)
Other 7(14.9) 10 (22.2) 9(19.1) 10 (18.9) 15 (22.7) 51(19.7)
Blood alcohol concentration (BAC) %o, N (%)

Mentioned 8(17.0) 4(8.9) 3(6.4) 2 (3.8) 2 (3.0) 19 (7.4)
BAC 0.51-1.80%0 0 244 3(6.4) 0 5(7.6) 10 (3.9)
BAC > 1.81%0 3(6.4) 6 (13.3) 9(19.1) 4(7.5) 6(9.1) 28 (10.9)

(Presumed) street drugs use at admission, N (%)
Cannabis (hasj or marihuana) 2(4.3) 2 (4.4 3(6.4) 5(9.4) 6(9.1) 18 (7.0)
Cocaine/crack 12.1) 7 (15.6) 2 (4.3) 2 (3.8) 3 (4.5) 15 (5.8)
Amphetamine (speed) 12.1) 0 0 1(1.9) 2(3.0) 4 (1.6)
MDMA (XTC) 0 12.2) 12.1) 0 1(1.5) 3(1.2)
GHB 0 0 0 2(3.8) 0 2 (0.8)
LSD 0 0 0 1(1.9) 0 1(0.4)
Heroin 12.1) 12.2) 0 0 0 2(0.8)
Intentional medication overdose
Opiates 3(6.4) 0 12.1) 2(3.8) 2 (3.0) 8(3.1)
Benzodiazepines 5(10.6) 3(6.7) 0 2(3.8) 3 (4.5) 13 (5.0)
Antipsychotics 1(2.1) 0 12.1) 0 0 2(0.8)
Antidepressants 1(2.1) 0 12.1) 1(1.9) 2 (3.0 5(1.9)
Lithium 1(2.1) 0 0 0 1(1.5) 2(0.8)
Length of stay hospital (days), median (range) 20.63 (1-146) 26.33 (1-126) 24.26 (1-160) 20.67 (1-116) 19.01 (1-123) 20.57 (1-160)
Length of stay MPU (days), median (range) 8.04 (1-43) 9.94 (1-74) 13.01 (1-160) 10.02 (1-80)  10.10 (0-103) 10.02 (0-160)
ICU, N (%) 14 (29.8) 17 (37.8) 15 (31.9) 18 (34.0) 27 (40.9) 91 (35.3)
Length of stay ICU (days), median (range) 0 (0-33) 0 (0-48) 0 (0-16) 0 (0-18) 0(0-32) 3.6 (0-48)
MCU, N (%) 4 (8.5) 13 (28.9) 7 (14.9) 9 (17.0) 19 (28.8) 52 (20.2)
Length of stay MCU, mean (range) 0(0-11) 0 (0-11) 0 (0-5) 0 (0-21) 0(0-24) 0 (0-24)
Ventilator days, mean (range) 1.78 (0-22) 1.50 (0-14) 0.64 (0-9) 1.00 (0-15) 1.46 (0-15) 1.29 (0-22)
Total 47 (18.2) 45 (17.4) 47 (18.2) 53 (20.5) 66 (25.6) 258 (100)
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disorder as dementia, mental retardation or cognitive impair-
ment caused by a tumour. Twenty-four patients had acquired
psychiatric disorders caused by traumatic brain injury. Six of
them had no primary psychiatric disorder on admission but
a post-concussion syndrome made quality of care at the gen-
eral ward impossible. Eighteen other patients were admitted
to the MPU because of a severe delirium or behavioural
issues. One hundred and thirty-two (51%) had one psychi-
atric disorder, 69 (27%) had two, and 27 (11%) had three.
The hospital stay ranged between 1 and 160 days with
a median of 21 days. The MPU stay ranged between 1 and
160 days with a median of 10 days. No significant changes
were found over time regarding the patient characteristics.

Psychiatric diagnosis

39% had a substance use disorder (Table 1). The second-
most common psychiatric disorder was psychotic disorder
(28%). 26% had mood disorders. 21% had personality dis-
orders. Cognitive disorders consisted off severe postopera-
tive delirium or post-concussion syndrome. The category
“other” included anxiety disorders, PTSS, impulse-control
disorders, autism spectrum disorders, dissociative disorder,
ADHD, factitious disorder, somatoform disorder and adjust-
ment disorder.

In 22% of all cases alcohol was involved. Twenty-eight
patients had a blood alcohol concentration higher than
1.81%o0. From 19 patients there was no blood alcohol con-
centration documented but it was described positive in the
discharge letter. From 35 patients, it is presumed that they
used drugs at time of admission and this was documented
as detectable urine levels of intoxication substances as well
as patients medical history. Six used two sorts of drugs, and
two even used three. Cannabis was used most common.
Twenty-four patients had taken an overdose of medication
and six even had two sorts of medication. Most commonly
used were benzodiazepines. Ten patients used both alcohol
and drugs, four had both alcohol and a medication overdose,
six had drugs and medication and two had all three. Overall,
35% of all the patients had an intoxication as alcohol, drugs
or an overdose of medication at time of admission.

Trauma characteristics

All patients were taken to the hospital by ambulance. In
57% the injury was self-inflicted. 25% jumped from a height.
Blunt trauma was more frequent than penetrating (72% vs
24%). 57% needed a surgical intervention at least once, of
those 43% needed more than one. 66% of the self-inflicted
group needed surgery, while this was 51% in the uninten-
tional group. Forty-three patients needed a chest drain and
nine even needed chest drains at both sides. Seven patients
underwent a radiological intervention (Table 2).
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18% had a GCS <8 (Table 3). The ISS ranged from 1 to
59 (median, 13). 33% had major traumas with an ISS > 16.
17% had a RTS > 10. 69% had an AIS >3 to one or more
body regions. Most common injuries of this group were of
the head and neck (Fig. 1).

49% had complications. Most common was a delirium
(29%), but also infections (24%) such as pneumonia or urine
tract infection were frequently seen. Complications related
to the injury or psychiatric disorder led in 15 patients to a
re-intervention, such as operation.

Destinations of discharge

Most patients were discharged to their home (34%), of which
18% received ambulant psychiatric care (Fig. 2). Patients
who were referred to a nursing home for rehabilitation also
were included in the category nursing home. Twelve patients
discharged themselves against medical advice and were
declared mentally competent at that time.

Three patients came back to the emergency room of the
VUmc within 30 days after discharge and were readmitted
again. Five patients died within 30 days after admission in
the hospital, four in the unintentional group and one in the
self-inflicted group.

Discussion

The current study shows the data of the MPU of its first
10 years of existence. It shows the injury characteristics of
self-inflicted and unintentional trauma in patients with psy-
chiatric comorbidity in a level I trauma center. A series of
258 patients was enrolled, of which more than one-third had
a history of previous admission to a psychiatric ward. The
median age of trauma patients at the MPU (Table 1) was
nearly similar to that of all patients admitted to the MPU(7);
however, the male to female ratio was higher in the trauma
patients only (1.8 versus 1.1). The higher incidence of males
may be explained by the fact that men more often choose
high-risk methods with significantly higher lethality than
women [12].

At least 25% of the patients in a general hospital have
psychiatric comorbidity [13—15]. Several studies show that
dementia, anxiety disorders, substance-related disorders and
mood disorders are the most common [6, 15—-17]. Most of
the time it is not necessary to treat these patients at a special
ward and their needs of psychiatric treatment are sufficiently
met by the psychiatric consultation and liaison service. In
case of severe behavioural disturbances, persisting suicidal-
ity, difficult diagnostics or serious non-compliance due to
their psychiatric illness, admission to a MPU can prevail
above staying on a normal care ward. The experienced
staff of the MPU is trained in observation of psychiatric
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Table 2 Trauma characteristics of trauma patients admitted at MPU
2006-2007 2008-2009 2010-2011 2012-2013 2014-2015 Total
Type of transport, N (%)
Ambulance 39 (88.6) 39 (86.7) 39 (86.7) 36 (72.0) 28 (42.4) 181 (72.6)
Ambulance (with MMT) 12.3) 3(6.7) 4(8.9) 9 (18.0) 31 (47.0) 48 (19.2)
On their own 409.1) 2(4.4) 2(4.4) 5(10.0) 6(9.1) 19 (7.6)
Police 0 1(2.2) 0 0 1(1.5) 2(0.8)
Trauma intent, N (%)
Unintentional 28 (59.6) 19 (42.2) 23 (48.9) 18 (34.0) 21 (31.8) 109 (42.2)
Self-inflicted 19 (40.4) 26 (57.8) 24 (51.1) 35 (66.0) 43 (65.2) 147 (57.0)
Trauma mechanism, N (%)
Fall 19 (40.4) 10 (22.2) 18 (38.3) 10 (18.9) 13 (19.7) 70 (27.1)
Jump 7(14.9) 16 (35.6) 9(19.1) 15 (28.3) 17 (25.8) 64 (24.8)
Stabbing 10 (21.3) 6 (13.3) 11 (23.4) 11 (20.8) 14 (21.2) 52(20.2)
Struck by/against traffic 5(10.6) 8 (17.8) 8 (17.0) 8 (15.1) 12 (18.2) 41 (15.9)
Flash burn 0 2 (4.4) 0 3(5.7) 1(1.5) 6(2.3)
Near drowning/submersion 24.3) 0 0 0 2 (3.0 4 (1.6)
Gunshot 1(2.1) 0 0 1(1.9) 2(3.0) 4 (1.6)
Hanging/strangulation 0 1(2.2) 0 1(1.9) 0 2(0.8)
Other 3(6.4) 2(4.4) 1(2.1) 4(7.5) 5(7.6) 15(5.8)
Mechanism of injury, N (%)
Blunt 33 (70.2) 36 (80.0) 35 (74.5) 36 (67.9) 45 (68.2) 185 (71.7)
Penetrating 12 (25.5) 7 (15.6) 12 (25.5) 14 (26.4) 18 (27.3) 63 (24.4)
Flash burn 0 2 (4.4) 0 3(5.7) 1(1.5) 6(2.3)
Drowning/submersion 2(4.3) 0 0 0 2 (3.0 4 (1.6)
No. of surgical interventions, N (%)
1 20 (42.6) 13 (28.9) 13 (27.7) 13 (24.5) 25(37.9) 84 (32.6)
2 4(8.5) 4(8.9) 7(14.9) 9 (17.0) 8 (12.1) 25(9.7)
3 0 4(8.9) 2 (4.3) 4(7.5) 7 (10.6) 17 (6.6)
4 1(2.1) 3(6.7) 3(6.4) 4(7.5) 2(3.0) 13 (5.0)
>4 1(2.1) 1(2.2) 2 (4.3) 3(5.6) 1(1.5) 8(3.1)
Complications, N (%) 29 (63.0) 22 (48.9) 25(53.2) 21 (39.6) 29 (43.9) 126 (49.0)
Related to injury/psychiatric disorder
Wound problems 3(6.4) 5(11.1) 6 (12.8) 7(13.2) 9 (13.6) 30 (11.6)
Haemorrhage 0 0 24.3) 0 0 2(0.8)
Suicide attempt/self-mutilation during admission 12.1) 0 2(4.3) 1(1.9) 0 4(1.6)
Other 1(2.1) 3(6.7) 3(6.4) 3(5.7) 8 (12.1) 18 (7.0)
General
Infections 14 (29.8) 9 (20.0) 11 (23.4) 13 (24.5) 14 (21.2) 61 (23.6)
Delirium 19 (40.4) 16 (35.6) 17 (36.2) 9 (17.0) 14 (21.2) 75 (29.1)
Other 11 (23.4) 3(6.7) 2 (4.3) 1(1.9) 1(1.5) 18 (7.0)
Missed injury 2 (4.3) 4(8.9) 4(8.5) 2(3.8) 2(3.0) 14 (5.4)
No. of re-interventions because of complications 3(6.4) 3(6.7) 2(4.3) 2 (3.77) 5(7.6) 15 (5.8)
Total 47 (18.2) 45 (17.4) 47 (18.2) 53 (20.5) 66 (25.6) 258 (100)

symptoms, skilled in the approach and treatment of patients
with different psychiatric problems and has the knowledge
and creativity to turn non-compliance into compliance.
In this study, there was a large variation seen in psychiat-
ric disorders at the MPU. Most common were substance-
related disorders, what is not remarkable. Substance abuse

is highly associated with unintentional and intentional trau-
matic injuries [18-20]. It even is reported that a quarter of
the posttraumatic acute care patients have alcohol abuse or
dependency [19]. Second-most common were psychotic dis-
orders; these patients are known at high risk for attempted
and completed suicide [21]. A severe postoperative delirium
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Table 3 Trauma scores of patients admitted at MPU and all trauma
patients at the ER of VUmc

MPU VUmc (%) General at
ER VUmc
(%)
I1SS>16 32.6 15.3
GCS<8 18.4 5.5
RTS <10 16.7 33

60%

50%

40%

30%

20%

10%

0% T
Head & neck

Thorax Abdomen Extrimity

Fig.1 Patterns of injury with an AIS>3 of trauma patients with
ISS > 16 admitted at MPU (n=61)

1%
5%

12%
& Home
u Psychiatric ward
« Nursing home
u Rehabilitiation center
« Detention center

i Other

Fig.2 Destination of discharge of trauma patients admitted at MPU

or post-concussion syndrome can also be a very important
diagnosis for transfer to this specific ward [22].

Stabbing is a serious form of self-inflicted trauma with
sometimes very severe injuries but most of the time non-
lethal [23]. Blunt trauma mechanism was the most frequently
seen type of injury and almost a quarter of all injuries were
penetrating, which is high compared with all trauma patients
admitted to the VUmc between 2006 and 2016 (4.7%).
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An Injury Severity Score of 16 or higher was found in at
least 33%, this is twice the number compared to all trauma
patients who were admitted at VUmc between 2006 and
2016 (Table 3). Also the GCS and RTS were more severe
in our patient population compared to all trauma patients
admitted at VUmc. Since severely injured patients need to be
transferred to a level I trauma center, level I trauma centers
probably benefits from these MPU units.

The complication rate of 49% is high when compared
to trauma patients without a mental disorder, which is 36%
in according to Fang et al. [24]. However, compared with
multitrauma patients this percentage reflects the literature.
Saltzherr et al. even describes complication rates up to 60%
in multitrauma patients [25]. A systematic review of Wal-
burn et al. describes psychological stress is associated with
impaired wound problems by modulating the immune func-
tion [25], which may contribute the high rate of complica-
tions in this group.

Although the fact that the reattempted suicide rate in
trauma patients in this study is low, some studies reported
a high risk of reattempts after parasuicide [26] and some
reported low. Pajonk et al. describes a relatively low reat-
tempted suicide rate after severe suicide attempts [27]. All
five patients who died within 30 days after admission were
above the age of 75 and died of complications.

Limitations

The retrospective design is the main limitation of this study.
With the number of patients we received from the Research
Data Platform, we may have missed a few patients whose
date of admission did not correlate with the date the diag-
nosis was given. The MPU is a type IV ward that receives
patients that do not need high or intensive care. For this
reason, psychiatric patients with major trauma who died
at the intensive care and never made it to the MPU were
not included in this study. Also because of the retrospec-
tive nature this study is subjective to information bias (by
incomplete data).

Re-admission because of relapse could only be traced
when patients returned to the emergency room at the VUmc.
It is not known if patients were readmitted to other hospi-
tals. The number of three patients is, therefore, highly likely
underrated. Furthermore, all these three patients were not
readmitted for the trauma surgery.

Conclusions

Since all previous reports about MPU’s focused on the com-
plete population hospitalised at a MPU, no literature is avail-
able about trauma patients specifically. This study shows
that 33% were major trauma patients and 35% used alcohol,
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drugs or a medication overdose at the time of admission.
Penetrating trauma was five times more common compared
to the overall population of trauma patients admitted to
VUmc. Therapy was frequently interfered by the psychiat-
ric disorder and may have resulted in the high complication
rate (when compared to the literature). A unit with special
trained staff to take care of these complex patients and close
co-operation between surgery and psychiatry is important. In
particular, level I trauma centers may benefit from a MPU.
There were no trends or large differences observed in the
last 10 years. Considered together, prospective research is
needed to investigate possible benefit and/or effectiveness
of admission at the MPU and care compared to normal care
on regular wards.
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