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Abstract

Background: Injury, medical treatment, and rehabilitation can have major impacts on patients’ wellbeing. About 25-33% of
the patients experience an acute stress disorder (ASD) or a posttraumatic stress disorder (PTSD) after injury. ASD is a relatively
new diagnosis. Therefore, knowledge about patients’ experiences, the course of ASD and PTSD, and who is at risk for developing
ASD or PTSD is lacking.

Objective: The aims of this multi-method study are to explore patients’ experiences with injury (and their care) using a focus
group study. Then, in the observational study, different courses of ASD, PTSD, and quality of life will be examined. In addition,
this study will examine if these courses could be characterized by socio-demographic, clinical, and psychological variables.
Consequently, a risk profile will be developed to determine which patients are at risk for developing ASD or PTSD during the
12 months after injury.

Methods: Trauma patients treated in the shock room (in 2015) of the Elisabeth-TweeSteden Hospital will share their experiences
with injury in the focus group study. Open, axial, and selective coding will be used to analyze the data. Concerning the observational
study, patients treated in the shock room (during 2016 and 2017, Elisabeth-TweeSteden Hospital and Erasmus Medical Centre)
will be asked to participate. The inclusion period is 12 months. Participants will complete the Impact of Event Scale-Revised,
MINI-plus, the Hospital Anxiety and Depression Scale, and the World Health Organization Quality of Life-BREF after inclusion
and at 3, 6, 9, and 12 months after injury. The NEO-Five Factor Inventory and the State-Trait Anxiety Inventory-Trait are
completed after inclusion only. Repeated measures of latent class analysis and linear mixed models will be used to examine the
research aims.

Results: This project was funded in August 2015 by ZonMw. The results of the focus group study are expected in the first
trimester of 2018. With regard to the observational study, recruitment is currently underway. Data collection will be completed
in November 2018. The first results will be expected in the first trimester of 2019.

Conclusions: This is the first multi-method study in trauma patients that examines patients’ experiences (qualitative design) as
well as psychological disorders (observational prospective). This study will contribute to necessary information on psychological
consequences after injury. Moreover, it provides knowledge about which patients to include in future psychological intervention
research. Finally, awareness in clinicians about the psychological consequences can be created, so they are able to act more
effectively to provide patient-oriented care.
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Introduction

Due to registration and implementation of specialized trauma
care, the quality of medical treatment has been improved and
survivorship has been increased [1-6]. Trauma is related to
physical disabilities (eg, pain, fatigue and impaired wound
healing), acute stress disorder (ASD), posttraumatic stress
disorder (PTSD), and psychological distress [7-13]. Moreover,
trauma patients experience an impaired quality of life (QOL)
compared to the general population [14-20].

About 25% of trauma patients have subsyndromal ASD during
hospitalization and about 30% had PTSD one month after injury
[8,21]. Six months after injury, 49% showed a delayed onset of
PTSD. This percentage decreased to 20% at 24 months after
injury. A recent systematic review showed that patients
diagnosed with ASD had a higher risk of developing PTSD [8].
However, the prevalence rate of patients with ASD who develop
PTSD is unknown. Diagnostic criteria for ASD and PTSD are
similar; however, dissociative symptoms (eg, depersonalization,
derealization, and dissociative amnesia) are only emphasized
in ASD and not in PTSD. Moreover, ASD can only be diagnosed
within the first month after trauma and last for less than a month,
while PTSD symptoms persist for at least one month after injury
[22]. PTSD symptoms may begin either after trauma or months
or years afterwards [23].

In addition to QOL, PTSD, anxiety, and depression are most
frequently examined after injury [15-20]. However, information
about ASD is scarce. The existing studies of ASD and PTSD
are often cross-sectional. Moreover, in the case of an
observational prospective design, examination of PTSD is
limited to only several months after trauma. One or several
measurements are needed to examine patients’ psychological
recovery shortly after injury. Important information about the
courses of ASD and PTSD (ie, main scores of onset and
development, such as the stability of symptom severity over
time) and patients’ characteristics is lacking [8,24,25]. More
specifically, it is unknown if and in what way patients’
experiences with injury and treatment, for instance, in the shock
room, contribute to psychological consequences. Moreover,
factors related to communication between medical staff and
patient, treatment of injury, and environment are not known.
Gaining information about the development of ASD and PTSD
and their sustaining risk factors will increase the quality of care
because patients at risk can be offered psychological treatment,
thereby preventing the development of psychological disorders,
such as ASD and PTSD. Health care providers with the
knowledge of medical and psychological consequences after
trauma can better anticipate patients’ needs so that
patient-centered care can be provided.
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This multi-method study consists of a focus group study and an
observational prospective study. The ultimate goal of this
multi-method study is to provide valuable insight into the
severity of psychological consequences, including ASD and
PTSD, and the need for a psychological intervention study to
prevent PTSD. First, focus groups are held to examine patients’
experiences with injury (and their care). In this way, potential
factors related to the development of psychological problems
(eg, depressive symptoms) and disorders (eg, anxiety, ASD,
and PTSD) can be obtained and taken into account for the
observational study (aim 1). Subsequently, an aim of the
observational study is to examine the courses of ASD and PTSD
(aim 2). In addition, it will be examined which
socio-demographic (ie, sex, age, marital status, and education
level), clinical (ie, type of trauma, Injury Severity Score (ISS),
Glasgow Coma Score, being hospitalized, being treated on the
intensive care unit, complications during treatment, and
treatment by a medical psychologist or psychiatrist), and
psychological variables (eg, anxiety, depressive symptoms, and
personality) characterize the courses of ASD and PTSD.
Subsequently, a risk profile will be developed to determine
which patients are at risk for ASD and/or PTSD (aim 3). Finally,
to study the effect(s) of the natural course of ASD symptoms
on the development of PTSD, anxiety and depressive symptoms,
and QOL across time will be analyzed (aim 4).

Methods

Design

First, using a qualitative focus group study design, patients’
perspectives on the injury, treatment in the shock room and
hospital, and rehabilitation are explored. A focus group is a
commonly used method of qualitative research as it is a valid
and reliable technique. Moreover, focus groups facilitate the
in-depth exploration of a person’s perspective through group
interaction. Participants can be triggered by a comment from
another participant [26,27], and by the concept of sharing and
comparing [28]. Then, as an extension of the focus group study,
the observational prospective cohort study will examine ASD,
PTSD, anxiety and depressive symptoms, and QOL. This will
be assessed up to one year after treatment for physical trauma. A
flow diagram of the observational study design and the main
procedures that patients will undergo during the course of the
observational study are shown in Figure 1.

Participants and Centers of Recruitment

Trauma patients treated in the shock room in 2015 of the
Elisabeth-TweeSteden Hospital are asked to participate in the
focus group study. A shock room is situated at the Emergency
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Department and is reserved for physical trauma patients (ie, all
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types of injury) with a potentially life-threatening situation.

Figure 1. Flowchart of the study design. ASD: acute stress disorder; IC: informed consent; PTSD: Posttraumatic stress disorder; QOL: quality of life.
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Concerning the observational study, all adult patients who have
been in the shock room at the Emergency Departments of the
Elisabeth-TweeSteden Hospital (Tilburg) or the Erasmus
Medical Centre (Rotterdam, The Netherlands) are asked to
participate. The inclusion period is about 12 months after the
start in November 2016.

Sample Size Calculation

This project is exploratory in nature. Moreover, the focus is on
examining the stability of results. The sample size was calculated
only for the observational study. According to the Dutch trauma
registry, the shock room admission was about N=1440 in 2013
and N=986 in 2016 in the Elisabeth-TweeSteden Hospital. Using
a mean of these admission numbers of (N=1213, alpha=0.05,
beta=0.80, and effect size=0.4), it was estimated that N=300
would be sufficient. This was also based on Monte Carlo
simulations [29].

Inclusion and Exclusion Criteria

In order to be eligible to participate, patients (1) are treated in
the shock room and (2) are aged 18 or older. Patients are
excluded from participation in case of (1) severe traumatic brain
injury (ie, Glasgow Coma Score < 8), (2) dementia, or (3)

http://www.researchprotocols.org/2018/3/e88/
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insufficient knowledge of the Dutch language (verbal and
writing). These criteria are used in the focus group and the study
observational study.

Study Procedures

Focus Groups

Trauma patients who were treated in the shock room of the
Elisabeth-TweeSteden Hospital during 2015 were asked to
participate in a qualitative focus group study. Patients were
divided into 3 groups: (1) patients who went home after
treatment in shock room (no hospitalization) or, in case of
hospitalization, they had an ISS of less than 16; (2) ISS equal
or higher than 16, and (3) mild or moderate traumatic brain
injury (Glasgow Come Score > 8). Six to 10 patients were
invited to participate in each group. To obtain a representative
sample of the trauma population, the division into groups was
based on type of injury, sex, and age. The purposive sampling
method was used [26,27].

The focus group meetings took place in a conference room at
the Elisabeth-TweeSteden Hospital. Each focus group was
guided by a moderator and an assistant. The patients were asked
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to share their experiences by answering the main question,
“What experience related to your injury impressed you the
most?” Their experiences were clustered on a flipchart on the
basis of the trauma procedure: (1) moment of injury, (2)
treatment in the ambulance or the trauma helicopter, (3)
treatment in the shock room, (4) hospital stay, (5) moment of
discharge, and (6) period after discharge and/or rehabilitation.
Finally, another main question, “In what way did you need and
received psychological treatment?”, was discussed. At the end
of each focus group, participants were asked to complete
questions about their socio-demographic status (ie, age, sex,
marital status, and education level). In addition, they completed
the Impact of Event Scale revised (IES-R) for PTSD and the
Hospital Anxiety and Depression Scale (HADS) for anxiety
and depressive symptoms. All focus groups had the same
structure and were audio-recorded. The duration of the meeting
was about 90 minutes.

Observational Study

The emergency doctor or the resident will ask patients to
participate in this study as soon as they can talk and are lucid.
If the emergency doctor or the resident is not able to ask the
patient to participate (eg, due to transferring the patient to
another department in the hospital), the researcher will ask the
patient as soon as possible to participate in this study. The
researcher will check medical records to see whether there are
patients that have not yet been asked to participate in the study.

Patients will sign two informed consents. First, in the emergency
department (after being treated in the shock room and being
informed by the doctor). Then 1-5 days later, the patient will
be asked to confirm participation again to make sure that they
have sufficient time to consider participation in the study. In
the case of a patient who is unconscious, the patient will be
informed by the researcher and asked to participate as soon as
the patient is lucid. If a patient declines participation by not
signing the second informed consent, all obtained information
will be destroyed.

After confirming participation, the patient will complete a
questionnaire on socio-demographic questions, ASD and PTSD,
anxiety and depressive symptoms, personality, and QOL at the
first time-point (ie, baseline). Clinical information will be
retrieved from patients’ medical records. The measurement
points are at inclusion, 3, 6, 9, and 12 months after injury (see
Figure 1).

Data Collection

Focus Groups

The topic of the interviews are focused on patients’ experiences
with the traumatic event (see Study Procedures). In addition,
participants were asked to complete socio-demographic
questions, the IES-R and the HADS. All focus groups have the
same structure and are audio-recorded. The recorded focus
groups are transcribed verbatim [26,27].

http://www.researchprotocols.org/2018/3/e88/
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In case of observed severe symptoms of ASD or PTSD during
focus group sessions, the treating physician was informed. The
doctor could refer the patient for a consult with a psychologist
in the department of Medical Psychology at the
Elisabeth-TweeSteden Hospital who is specialized in
psychological treatment after injury.

Observational Study

Data for the observational study will be collected using a
structured interview—MINI-plus for ASD and PTSD—as well
as self-report questionnaires: (1) the IES-R for ASD and PTSD,
(2) HADS, (3) NEO Five-Factor Inventory (NEO-FFI) and the
State Trait Anxiety Inventory (STAI) - Trait scale for
personality, and (4) World Health Organization Quality of Life
assessment instrument-Bref (WHOQOL-Bref) for QOL. All
outcome measures will be assessed after treatment in the shock
room (baseline), 3, 6, 9, and 12 months after injury. However,
ASD and personality will only be measured at baseline (see
Table 1).

Acute Stress Disorder and Post Traumatic Stress Disorder

The MINI-Plus [22] and the IES-R [30] assess ASD and PTSD
symptoms. Since both instruments are often used (together) in
clinical practice, we will use both in the current study.

The MINI-Plus is a short structured interview based on the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
and it will be used to assess ASD and PTSD symptoms [22].
The items are dichotomous because symptoms are present or
absent. The DSM-5 is a classification of mental disorders with
associated criteria designed to facilitate more reliable diagnoses
of these disorders compared to the DSM-IV. It is a standard
reference for clinical practice in the field of mental health [22].
For diagnostic criteria for ASD, see Multimedia Appendix 1
and for PTSD, see Multimedia Appendix 2.

The IES-R is a self-report questionnaire to assess symptom
severity of ASD and PTSD [30]. It consists of 15 items which
measure intrusive re-experiences of the injury and avoidance
of injury-related stimuli. The respondent states whether the
content of each statement was present during the past 7 days.
A 4-point Likert scale will be used ranging from 0 (not at all)
to 5 (often). The cut-off score for a probable diagnosis of PTSD
is > 33 and have good diagnostic accuracy [31,32]. The IES-R
has good psychometric properties [32] and the Dutch translation
of the IES-R has been found to be valid and reliable [33].

Anxiety and Depressive symptoms

The HADS measures anxiety and depressive symptoms [34].
It is a generic questionnaire measuring levels of anxiety (7 items)
and depression (7 items) with a 4-point rating scale ranging
from 0 (not at all) to 3 (very much). Subscale values >11 for
one of the subgroups are observed as an indication for a
psychological disorder, as this cut-off score provides the lowest
proportion of false positives (5% for anxiety and 1% for
depression) [34]. The questionnaire is shown to be reliable and
valid [34].
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Table 1. Overview of self-report questionnaires
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Study and related questionnaires Domain Outcome measures Time point for retrieval
Focus group study
Patients’ experiences N/A? Primary outcome N/A
IES-RP PTSD® Secondary outcome Shortly after meeting
HADS? o Anxiety Secondary outcome Shortly after meeting
o Depressive symptoms
Sociodemographic questions o  Educational level Secondary outcome Shortly after meeting
o  Living situation
. Paid _]Ob
Observational study
MINI-Plus *  ASDS Primary outcome e Baseline
.« PTSD o 3 months
e 6 months
e 9 months
e 12 months
IES-R « ASD Primary outcome « Baseline
« PTSD e 3 months
e 6 months
e 9 months
e 12 months
HADS e Anxiety Secondary outcome «  Baseline

e Depressive symptoms

NEO-FFI! Personality
STAIE-Trait Personality
WHOQOL-Brefh QQLi

. 3 months
. 6 months
. 9 months
o 12 months

Secondary outcome Baseline
Secondary outcome Baseline
Secondary outcome «  Baseline

e« 3 months
. 6 months
¢« 9 months
. 12 months

#N/A: Not applicable.

bIES-R: Impact of Event Scale-Revised.

“PTSD: posttraumatic stress disorder.

4HADS: Hospital Anxiety and Depression Scale.
®ASD: acute stress disorder.

fNEO-FFI: NEO Five-Factor Inventory.

ESTALI State Trait Anxiety Inventory.

hWHOQOL-Bref: World Health Organization Quality of Life assessment instrument-Bref.

IQOL: quality of life.

Personality

Personality will be assessed using the NEO-FFI [35] and the
STAI-Trait scale [36]. The 60-item NEO-FFI measures the Big
Five personality domains: (1) Neuroticism, (2) Extraversion,
(3) Openness to experience, (4) Agreeableness, and (5)
Consciousness from the five factor model [35]. Each statement
is rated on a five-point rating scale ranging from 1 (strongly
disagree) to 5 (strongly agree), resulting in dimension scores
between 12 and 60. The psychometrics has been extensively

http://www.researchprotocols.org/2018/3/e88/
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assessed and the internal consistency, test-retest reliability, and
validity are acceptable to good [37].

The STAI (short form) consists of 20 items for measuring state
anxiety (10 items) and trait anxiety (10 items) [36]. In this study,
only the STAI-Trait scale will be used. This scale describes the
person’s tendency to experience feelings of anxiety and stress.
The STAI-Trait scale has a four-point rating scale ranging from
1 (almost never) to 4 (almost always). The Dutch version of the
STAI is a reliable and valid instrument [38].
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Quality of Life

QOL will be measured with the WHOQOL-Bref [39]. This
26-item questionnaire is a short version of the WHOQOL-100
and assesses four domains (Physical health, Psychological
health, Social relationships, and Environment) as well as one
general facet “Overall QOL and General Health”. The questions
in the domains are derived from the 24 facets of the
WHOQOL-100, with one item from each of the facets. Each
item is rated on a five-point rating scale. Higher scores indicate
better QOL [39,40]. The WHOQOL-Bref has good psychometric
properties as prior research shows that the WHOQOL-Bref is
a reliable and valid instrument [40-43].

Additional Assessments

Socio-demographic information (ie, sex, age, marital status, and
education level) will be obtained from patients at baseline.
Clinical information, including date of trauma treatment, ISS,
type of trauma mechanism (eg, traffic accident or fall), type of
injury (eg, fracture), trauma treatment (eg, operation or
medication), consult or treatment from medical psychology
(yes/no and which type of treatment), hospital stay (yes/no), in
case of hospital stay, admission to intensive care unit, and
duration of hospital stay will be abstracted from the patients’
medical records. Possible logistic problems will also be
recorded.

Statistical Analysis

Focus Groups

The recorded focus groups are analyzed using open, axial, and
selective coding technique [26,27]. Open coding is used to
identify different domains: physical, psychological, social, and
environmental. Then, axial and selective coding is conducted
to determine different themes. These codes consist of single
words or short sentences. Two reviewers independently reviewed
and coded each of the transcripts and ensured data saturation.
Atlas.ti is used for analyzing the transcripts [44]. In addition,
patient characteristics, PTSD, anxiety and depressive symptoms,

http://www.researchprotocols.org/2018/3/e88/
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and responses on the questionnaires were analyzed using
descriptive statistics in SPSS version 22.

Observational Study

The patient characteristic will be studied using descriptive
statistics.  Then, the baseline characteristics (ie,
sociodemographic, clinical, and psychological variables) of
participants versus nonparticipants, participants who complete
versus drop out during follow-up, and participants who are
discharged versus being in the hospital after treatment in the
shock room will be compared using independent t-tests and
Chi-squared tests. Nonnormal continuous data will be analyzed
with Mann-Whitney U tests or Fisher’s exact tests.

Repeated measures of latent class analysis will be used to
analyze the courses (ie, time is independent variable) of ASD
and PTSD (dependent variables). Moreover, to examine if these
different courses of ASD and PTSD (independent variable)
could be characterized by socio-demographic (eg, sex, age,
education level, and living situation) and clinical (eg, type of
trauma, ISS, Glasgow Coma Score, being hospitalized, being
treated on the intensive care unit, complications during
treatment, and treated by a medical psychologist or psychiatrist),
and psychological (eg, anxiety, depressive symptoms, and
personality) variables (dependent variables). As a result, each
class will represent a different course of ASD and PTSD. By
focusing on the characteristics of the different classes, a risk
profile will, consequently, be developed to determine which
patients are at risk for ASD or PTSD. Sociodemographic and
clinical variables are examined as moderating effect, while
psychological variables are studied as mediating effects.

Linear mixed models, repeated measures, will be used to
examine the effect of ASD (independent variable) on PTSD,
anxiety and depressive symptoms, and QOL domains (dependent
variables) over time (see Table 2).

The ISS, type of injury and type of trauma mechanism (eg,
traffic accident or fall) will be used as covariates.
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Table 2. Overview of statistical analysis
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Baseline analysis and aims® Independent variables

Dependent variables

Analyses

Patient characteristics Sociodemographics

Clinical variables

Psychological variables

Comparison of patient characteristics

Completers versus noncompleters o

Participants being discharged versus

being in the hospital

Aim 2: Course of ASD and PTSD Time

Aim 3: Risk profile « ASD
« PTSD

Aim 4: Effect of ASD ASD

Participants versus nonparticipant

N/AP
N/A

N/A

Sociodemographics
e Clinical variables
o Psychological variables

Sociodemographics
e  Clinical variables
¢  Psychological variables

Sociodemographics
e Clinical variables
o Psychological variables

*  ASD®
*  prspd

e Sociodemographics

Frequencies Descriptives

Frequencies Descriptives

Frequencies Descriptives
Continuous data: Independent t-test,
Mann-Whitney U

Categorical data: Chi-squared,
Fishers’ exact test

Continuous data: Independent t-test,
Mann-Whitney U

Categorical data: Chi-squared,
Fishers’ exact test

Continuous data: Independent t-test,
Mann-Whitney U

Categorical data: Chi-squared,
Fishers’ exact test

Repeated measures, latent class
analysis

Repeated measures, latent class

e  Clinical variables
e  Psychological

analysis

« PTSD Linear Mixed models, repeated
e« Anxiety measures

o Depressive symptoms

3 QOLC

2The dependent and independent variables for aim 1 could not be provided because this aim focuses on qualitative data.

PN/A: Not applicable.

CASD: acute stress disorder.

4pTSD: posttraumatic stress disorder.
°QOL: quality of life.

Results

Data collection and analysis for the focus group study are
completed. Results will be reported in 2018. Enrollment of
participants for the observational study began in November
2016. Data collection will be completed by the end of 2018.
The study results will then be reported in 2019.

Discussion

This is the first multi-method study in trauma patients that
examines psychological consequences after injury, using both
a qualitative focus group study design as well as an observational
prospective design. In the focus group study, the aim was to
interview patients about their experiences with the injury,
treatment, and rehabilitation. Since it is unknown if and in what
way patients’ experiences contribute to the development of
psychological problems and disorders. The observational study
will examine the course of ASD and PTSD, as ASD after injury
is less studied and it is unknown how ASD and PTSD develop
over time up to 12 months after injury. Moreover, as a result of

http://www.researchprotocols.org/2018/3/e88/
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all outcome measures, a risk profile of patients may be
determined to predict which patients are at risk for developing
ASD or PTSD. Altogether, this study will provide information
concerning which patients to include in further research that
focuses on psychological intervention.

Several factors related to the design and execution must be taken
into account. First, response bias may occur in the focus group
study. Patients may decline participation because they are not
interested in discussing their experiences, or it might be too
confronting to talk about their experiences and psychological
problems. Second, it is known that the population of trauma
patients has a broad variety of trauma mechanisms and injuries.
Therefore, it might be difficult to generalize to the whole trauma
population. However, concerning the observational study, almost
all trauma patients being treated in the shock room will be
included from two different Level-1 trauma centers so data
saturation can be reached. These centers are located in different
provinces and cities in The Netherlands. Therefore, a
representative population in the observational study can be
included. Third, patients with severe injuries might be less
capable to complete the baseline questionnaire almost directly
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after injury due to being treated at the intensive care unit. In conclusion, this study is exploratory in nature and it will
Patients will, therefore, be asked to fill in the date of completing  contribute to the need for information on psychological
the questionnaire and if they needed any help. Then, the time consequences after injury. Then, awareness in clinicians about
between injury and measurement can be analyzed. This provides the consequences can be created so they are able to act more
information on what time severely injured patients are capable effective and patient-oriented care can be provided.

to complete the baseline questionnaire.
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