Protocol

Injury Prevention and long-term
Outcomes following Trauma—the IPOT
project: a protocol for prospective
nationwide registry-based studies
in Norway
Jo Steinson Stenehjem  ,1,2,3 Olav Røise  ,4,5,6 Trond Nordseth,1,7,8
Thomas Clausen,9 Bård Natvig,10 Svetlana O Skurtveit,9,11 Torsten Eken  ,6,12
Thomas Kristiansen,6,12 Jon Michael Gran,2 Leiv Arne Rosseland1,6

To cite: Stenehjem JS,
Røise O, Nordseth T, et al.
Injury Prevention and long-
term Outcomes following
Trauma—the IPOT project:
a protocol for prospective
nationwide registry-based
studies in Norway. BMJ Open
2021;11:e046954. doi:10.1136/
bmjopen-2020-046954
►► Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2020-046954).

Received 13 November 2020
Revised 04 May 2021
Accepted 06 May 2021

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.
For numbered affiliations see
end of article.
Correspondence to
Dr Jo Steinson Stenehjem;
jo.stenehjem@k reftregisteret.no

ABSTRACT
Introduction Traumatic injuries constitute a major cause
of mortality and morbidity. Still, the public health burden of
trauma in Norway has not been characterised using nationwide
registry data. More knowledge is warranted on trauma risk
factors and the long-term outcomes following trauma. The
Injury Prevention and long-term Outcomes following Trauma
project will establish a comprehensive research database.
The Norwegian National Trauma Registry (NTR) will be
merged with several data sources to pursue the following
three main research topics: (1) the public health burden of
trauma to society (eg, excess mortality and disability-adjusted
life-years (DALYs)), (2) trauma aetiology (eg, socioeconomic
factors, comorbidity and drug use) and (3) trauma survivorship
(eg, survival, drug use, use of welfare benefits, work ability,
education and income).
Methods and analysis The NTR (n≈27 000 trauma patients,
2015–2018) will be coupled with the data from Statistics
Norway, the Norwegian Patient Registry, the Cause of
Death Registry, the Registry of Primary Health Care and the
Norwegian Prescription Database. To quantify the public health
burden, DALYs will be calculated from the NTR. To address
trauma aetiology, we will conduct nested case–control
studies with 10 trauma-free controls (drawn from the National
Population Register) matched to each trauma case on birth
year, sex and index date. Conditional logistic regression models
will be used to estimate trauma risk according to relevant
exposures. To address trauma survivorship, we will use cohort
and matched cohort designs and time-to-event analyses to
examine various post-trauma outcomes.
Ethics and dissemination The project is approved by the
Regional Committee for Medical Research Ethics. The project’s
data protection impact assessment is approved by the data
protection officer. Results will be disseminated to patients, in
peer-reviewed journals, at conferences and in the media.

INTRODUCTION
Rationale for the study and scientific evidence
gaps
The high volume of disability and symptoms
after accidental trauma represent a significant

Strengths and limitations of this study
►► Linkage of independent, national registries and data

sources by use of a unique personal identification
number for a comprehensive research database and
complete control of loss to follow-up.
►► Data from a number of nationwide registries enable
a wide range of research questions within three
main thematic areas: (1) public health burden, (2)
aetiology and (3) survivorship.
►► Approximately 27 000 trauma cases from a high-
quality population-based trauma registry relying on
mandatory reporting of incident trauma.
►► Limited follow-up period (2015–2020) will hamper
the analysis of some long-term outcomes, although
a future extended follow-up has been planned.
►► No blood samples, precluding the examination of
molecular hypotheses.

burden and costs to individuals and society.1
Accounting for a total of 57.2 million years
lived with disability on a global scale in
2017,1 traumatic injuries constitute one of
the major causes of mortality and morbidity
in our society. Still, the public health burden
of trauma in terms of descriptive statistics
of trauma incidence rates, excess mortality
from other causes of death than trauma and
disability-adjusted life-years (DALYs) have not
been well characterised by the use of national
trauma registry data.2 The DALY measure was
developed in the Global Burden of Disease
project,3 4 and describes the gap between the
current disease/injury situation and an ideal
situation where lives are lived without the
disease/injury in question.
Although many injuries are preventable
and some effective prophylactic strategies
have been established, the potential for
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improvement is still high. Demographic factors such as
low socioeconomic status have been identified as independent risk factors of accidental trauma in young drivers
and for trauma occurring at the workplace.5–7 Another
important risk factor for trauma is occupation, where
‘first-responder’ occupations (ie, police, ambulance and
fire fighters), fishermen and miners have been reported
to be at increased risk of traumatic work-related injuries
and fatalities.8–11 Comorbid conditions such as diabetes,
insomnia and attention-
deficit hyperactivity disorder
have been associated with increased risk of traumatic
injuries,12–14 and there is a need of further registry-
based research to identify other possible patient groups
susceptible to increased trauma risk. Also, alcohol, illicit
or prescribed opioids and other psychoactive drugs are
known risk factors of road traffic accidents, falls, and
interpersonal violence, and thereby traumatic injuries.15–18 Therefore, a broad approach to examine the
aetiology of traumatic injuries with population-based data
is warranted. Better insights into the possible aetiologic
role of demographic factors, occupation, comorbidity
and drug use may enhance prevention strategies and
thereby reduce the burden of trauma to society.
Use of population-based registry data also provides a
unique possibility to gain new insights into trauma survivorship. Associations between posthospital trauma treatment and long-term outcomes such as drug use, mental
health, work ability, education and ultimately survival have
not been well-
studied with population-
based data.19–26
Opioids are commonly administered to survivors of
major trauma and represent a cornerstone in acute pain
management during a hospital stay. Chronic pain after
hospital discharge is optimally treated with non-opioid
drugs. However, opioid prescription has recently been
increasing in patients with chronic pain,24 and use of
opioids among trauma patients after hospital discharge
has not been sufficiently described with population-based
registry data.27–33 Another important research topic in the
field of trauma survivorship is mental health following
accidental trauma. Mental illness, such as post-traumatic
stress disorder (PTSD), is estimated to occur in one of
six trauma victims,33 but most surveys cannot address this
accurately because the assessment of lifetime PTSD might
be affected by the respondents’ condition at the time of
reporting. Therefore, registry data containing physician-
diagnosed mental disorders are warranted to objectively
assess the burden of mental illness, and its predictors, in
trauma survivors. Some population-
based studies have
reported on long-term work ability following trauma,26 34–36
and found that patients with severe trauma are more
likely to receive social benefits and have a delayed return
to work compared with minor or moderate injuries,26 and
that age, type of work and receiving compensation are
important predictors for post-trauma work ability.34 36 37
Overgaard et al reported an overall survival of 78% after
7.3 years (median) of follow-up of 322 Danish trauma
patients, and that they had a lower health-related quality
of life compared with healthy controls.38 39 Still, there are
2

few nationwide and large-
scale studies with long-
term
follow-up data of work ability and education in trauma
survivors.
Data from the Norwegian National Trauma Registry
(NTR) has been available for research purposes since 1
January 2015, but no previous study has addressed the
epidemiology of trauma in Norway using nationwide
data. As pointed out by Uleberg et al,26 a description of
the overall consequences of trauma for a given population should ideally include all injured patients within a
geographical area, within a specified time interval and
with complete data capture for follow-up. By establishing
the IPOT project, we seek to fulfil these requirements by
establishing a comprehensive research database based on
the NTR coupled with the data from several sources. This
will enable research on areas in traumatology where it is
well-documented that acquisition of new knowledge is
crucial for reducing a major public health problem.
Aims and research questions (RQs)
The overall purpose of the IPOT project is to provide
insights into multiple aspects of traumatology. By
comparing a complete national trauma population with
healthy controls over the course of preinjury and postinjury follow-up, the project will enable research on the
following: (1) the public health burden of trauma, (2)
the aetiology of trauma and (3) trauma survivorship.
More specific RQs for the present and ensuing studies to
each thematic research area are delineated in table 1.

METHODS AND ANALYSIS
Study population and data sources
The Norwegian trauma system
The Norwegian healthcare system is publicly funded and
the first national plan for a nationwide trauma system
was launched in 2007.40 In 2013, the Norwegian National
Advisory Unit on Trauma was established, and led the
revision of the national trauma plan to include all phases
of trauma care by 2017 (eg, first aid, prehospital emergency medical services (EMS), hospital care and rehabilitation). The Norwegian trauma system comprises a
geographically dispersed paramedic-
manned ground
ambulance service and a nationwide physician-manned
helicopter EMS. There are 34 acute care trauma hospitals
and four regional university hospitals with status as the
trauma centre (ie, capable of definite care for all major
injury) within each of Norway’s four health regions. The
regional trauma centres are equivalent to the level I or
II trauma centres described by the American College of
Surgeons Committee on Trauma.41
The NTR
The primary aim of the NTR is to monitor the quality of
treatment given by the trauma hospitals in the national
trauma system to facilitate continuous improvement of the
trauma care chain in Norway. The NTR Scientific Council
has a representative from each of the four regional health
Stenehjem JS, et al. BMJ Open 2021;11:e046954. doi:10.1136/bmjopen-2020-046954
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Table 1 Thematic research areas and research questions
1. Public burden of trauma
1.1 What are the incidence rates of trauma, by trauma
type/severity, age, sex and year?

Table 2 Variables extracted from the Norwegian National
Trauma Registry
Data type

Variable name

Demographics
 
Age

1.2

Description of trauma incidence and mortality rates
during the time period 2015–2018

 

Sex

1.3

Is there an excess mortality of non-trauma deaths
among trauma survivors compared with the general
Norwegian population?

 

Treating hospitals

 

Preinjury comorbidity

Description of DALY rates among trauma survivors
over the time period 2015–2018

 

 

1.4

2. Trauma aetiology

Injury and prehospital care
 

Date and time of events

What are the associations between trauma risk and
the following:

 

Geographic location

 

Mechanism of trauma

Demographic factors, that is, age, sex, socioeconomic
status, education, income, family situation, urban
versus rural?

 

Physiologic status at scene

 

Glasgow Coma Scale score at scene

2.2

Occupation?

 

Injury descriptors (Abbreviated Injury Scale)

2.3

Comorbidity?

In-hospital care

2.4

Drug prescription?

 

Physiologic status at hospital arrival

3. Trauma survivorship

 

Glasgow Coma Scale score at hospital arrival

3.1

 

Blood samples (incl. base excess)

 

Radiologic examinations

2.1

3.2

Are trauma survivors at increased risk of the following
outcomes compared with healthy controls:
3.1.1

Long-term prescription of psychoactive drugs?

 

Emergency surgical interventions

3.1.2

Contracting mental illness and other non-
communicable diseases?

 

Respiratory support

3.1.3

Reduced work ability?

 

Length of stay ICU/hospital

3.1.4

Death?

Scores

To what extent is the quality of post-trauma treatment/
rehabilitation associated with increased risk of:
3.2.1

Prescription of psychoactive drugs?

3.2.2

Mental illness?

3.2.3
3.2.4

Reduced work ability?
Death?

DALY, disability-adjusted life-year.

trusts in Norway (south-east, west, central and north),
representatives from the medical specialist associations
(anaesthesiology, surgery, orthopaedic, neurosurgery,
physical medicine and rehabilitation) and a user representative. Since 2015, all trauma-receiving hospitals admitting patients with severe injury or suspected severe injury
have been required by the Ministry of Health to routinely
include all those in the NTR, ensuring nationwide individual coverage of >95% and about 98% completeness on
the key variables.42 The registrars who collect and record
data for the NTR are formally trained in injury coding
according to the Abbreviated Injury Scale (AIS) 2005,
update 2008.43 The NTR holds information on patient
demographics, preinjury comorbidity,44 prehospital and
in-hospital care as displayed in table 2.42 To secure valid
comparisons of trauma registry data between countries,
Stenehjem JS, et al. BMJ Open 2021;11:e046954. doi:10.1136/bmjopen-2020-046954

 

Revised Trauma Score

 

Injury Severity Score (ISS)

 
 

New ISS
Glasgow Outcome Scale (discharge)

ICU, intensive care unit.

the core NTR dataset is based on the Utstein template for
uniform reporting of data following major trauma.43
All injured patients who are alive when the prehospital
personnel arrive at the scene of injury and who (1) have
been met with trauma team activation on hospital arrival
or (2) have been treated in a trauma-receiving hospital
without being met by trauma team activation with New
Injury Severity Score (NISS) >12 or with a single head
injury of AIS ≥3 are included in the NTR. Patients who
are dead at scene when prehospital personnel arrive or
patients who die on route from the scene of injury to the
hospital are also included. The criteria for trauma team
activation for the hospitals are similar and defined in the
national trauma plan.40
Between 1 January 2015 and 31 December 2018, 33 070
trauma records were registered in the NTR. As displayed
in figure 1, we performed the following exclusions to
prepare the raw NTR data file for linkage with multiple
data sources: missing AIS code (n=2829, eg, trauma alarm
on suspected severe injury who was later discharged
3
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Linking the NTR to the National Population Register for populationbased controls
Every resident in Norway is registered in the National
Population Register with a unique 11-digit PIN. The NTR
population of trauma cases will be matched to population-
based controls from the National Population Register.
The controls thereby constitute a representative sample
of the entire Norwegian population. After matching
each trauma case to 10 controls, the nested case–control
(NCC) study population will be merged to population-
based registries and data sources as displayed in figure 2
by use of the PIN.

Figure 1

Overview of data flow and exclusions.

without any injury and hence no AIS code), duplicate
records due to transfers (n=1362, eg, registrations at the
same date) and invalid personal identification number
Norwegian citizens who are
((PIN), n=1699, eg, non-
assigned a pseudo-PIN for hospital-tracking purposes).
After these exclusions, we were left with 27 180 trauma
cases of which 26 562 were the first occurring trauma in
each individual and 618 were subsequent traumas occurring later in the same individual.

Figure 2

4

Linking the NCC study population to registries and data sources
To be able to study both the aetiology of trauma and
secondary outcomes following a trauma diagnosis, the
NCC study population will be linked to data sources for
the time period 2014–2020. This will yield a follow-up for
trauma between 2015 and 2018 (≤4 years) and a follow-up
for post-trauma outcomes between 2015 and 2020 (≤6
years). Variable lists for each data source are provided
as supplementary material (online supplemental tables
S1–S5).
Linkage to Statistics Norway provides data on marital
status, education, income, occupation and use of welfare
services and benefits, such as sick leave, parental leave
and retirement pension (online supplemental table S1).
The Norwegian Patient Registry includes information
on admission to hospitals, rehabilitation institutions and
specialist healthcare including dates of admission and
discharge, as well as a comorbidity index and all primary
and secondary diagnoses (online supplemental table
S2).45 Linkage to the KUHR database will provide data

Overview of linkage between different data sources.
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on date/time and diagnoses from patient contacts with
the primary healthcare service (eg, general practitioners,
psychologists, physiotherapists and dentists; online
supplemental table S3). The Cause of Death Registry
provides the date and the cause of death according to the
current International Classification of Diseases (online
supplemental table S4). The Norwegian Prescription
Database has since January 2004 held information on all
prescription drugs dispensed to persons in ambulatory
care, date of dispensing, amount dispensed (measured
as Defined Daily Doses) and drug type according to the
Anatomical Therapeutic Chemical classification system.46
Drugs with an increased risk of addiction (ie, opioids,
benzodiazepines, z-
hypnotics and other psychoactive
drugs) will be given special consideration in the analyses
(online supplemental table S5).
Study designs
Studies of the public health burden of trauma
The linkage of NTR data to the Cause of Death Registry
and Statistics Norway offers excellent possibilities to
address the public health burden that trauma poses on
the Norwegian society. Using NTR data spanning 2015–
2018, we will describe the trauma incidence by anatomic
site and severity (AIS codes, ISS and NISS), age, sex and
year (RQs 1.1 and 1.2) and in future studies, with NTR
data covering a longer time period, also assess possible
changes in incidence trends. Possible excess of non-
trauma mortality may indicate underlying health problems among trauma survivors, and will be assessed by
comparing the number of deaths among trauma survivors
to background population mortality rates by computing
standardised mortality ratios (SMRs; RQ 1.3). DALY is
a suitable measure to quantify the burden of trauma in
terms of ‘healthy’ years of life lost due to trauma, and
whether this has changed over time (RQ 1.4).
Studies of trauma aetiology
Prospective case–control studies nested within the
National Population Register will be carried out to study
risk factors of trauma (RQs 2.1–2.4). In our setting
where the National Population Register may be considered ‘the cohort of Norway’, the NCC design is more
computational efficient and preferable over the regular
cohort design as the latter would require inclusion of the
complete National Population Register and thereby >5
million persons. Only 10 trauma-free controls are selected
density
and matched to each case using an incidence-
sampling scheme.47 Also, the NCC design takes advantage of the prospective nature of the cohort study using
data collected before any trauma diagnosis, and thereby
reducing the potential for bias. A complete description of
the case, control and matching criteria is given in table 3.
Studies of trauma survivorship
The RQs concerning risk of secondary outcomes
compared with healthy controls (RQs 3.1.1–3.1.4) will
be addressed by a matched cohort design.48 The controls
Stenehjem JS, et al. BMJ Open 2021;11:e046954. doi:10.1136/bmjopen-2020-046954

Table 3 Overview of case, control and matching criteria for
the nested case–control studies
Case criteria
No. of
26 562
cases
Verification

Registered in the NTR by certified registrars
without missing AIS codes

Definition

First trauma case per individual registered in
the NTR 2015–2018

Selection

First occurring trauma in each individual
2015–2018

Control criteria
No. of
controls

10 per case

Definition

Alive, resident in Norway and no documented
trauma history before the case’s diagnosis

Selection

Random sampling with replacement from pool
of available controls

Matching criteria
Sex
Birth year

Same sex as case
Same birth year as case. Stepwise extension
by ±1 year, if necessary

AIS, Abbreviated Injury Scale; NTR, National Trauma Registry.

matched to each case for the NCC studies may be reused
in a matched cohort design by considering the trauma
diagnosis as an exposure. The aim will be to compare
incidence rates of secondary diseases between trauma
survivors and controls. For example, is the risk of mental
illness higher among trauma survivors than healthy
controls (RQ 3.1.2).
The RQs 3.2.1–3.2.4 will be addressed by applying
analytic approaches as appropriate for a cohort study
design. The 26 562 persons registered in the NTR 2015–
2018 will constitute the cohort of trauma patients. Post-
trauma treatment and rehabilitation variables will be the
main exposures of interest, and subsequent drug prescription (RQ 3.2.1), mental illness (RQ 3.2.2), reduced work
ability (RQ 3.2.3) and ultimately death (RQ 3.2.4) will
constitute the outcomes. For example, to estimate the
effects of exposures such as timing/type of treatment
after traumatic brain injury on future work ability (RQ
3.2.3.), we will focus on the best possible adjustment
for important confounders (eg, sex, geolocation, type
of injury, severity, occupation, income and education)
using the data available in the comprehensive research
database.
Statistical methods and analyses
Studies of the public health burden of trauma
Rates of trauma incidence and mortality will be age-
standardised according to the WHO standard to facilitate
comparisons between time periods and populations,49
and joinpoint regression will be used to assess possible
changes in time trends (RQs 1.1 and 1.2).50
5
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To assess possible excess of non-
trauma mortality
among trauma survivors (RQ 1.3), SMRs will be calculated where the observed number of deaths among
trauma survivors (numerator) will be compared with that
expected (denominator) from background rates. The
expected number of deaths will be calculated by multiplying the person-years generated by the trauma population (censored on the first occurring event of emigration,
death or end of follow-
up) with the sex-
specific, age-
specific (5 years) and period-specific (1 year) background
rates.
DALYs will be calculated by adding years of life lost (YLL)
to years lived as disabled or injured (YLD) according to
the procedure described by Tainio et al.2 The YLL will be
calculated by multiplying the number of deaths within
strata of age and sex by the predicted life expectancy for
the corresponding strata. The YLD will be calculated by
multiplying the number of incident traumas with corresponding disability weights and estimated average injury
duration for each trauma type. We will use the tables of
life expectancy, disability weights and injury duration
presented in Tainio et al.2 51
Studies of trauma aetiology
The statistical analyses of exposure-related trauma risk
(RQs 2.1–2.4) will be performed based on matched-
pair techniques, namely by applying conditional logistic
regression where each case is matched to a specific set of
controls. This approach will inherently adjust for sex and
birth year (ie, same age at different calendar time points),
as these variables are the matching variables. We will
adjust for relevant possible confounders depending on
the exposure in questions. For example, when studying
opioids and other psychoactive drugs as risk factors for
accidental trauma (RQ 2.4), we will adjust for comorbidity measured by the Charlson Comorbidity Index and
the Norwegian Patient Registry Index.45 52
Studies of trauma survivorship
Comparisons of secondary outcomes among the trauma
survivors with the general population will be addressed
according to a matched cohort design (RQs 3.1.1–
3.1.4).48 By adjusting for the matching variables from the
NCC studies, we will be able to reuse the NCC controls in
a matched cohort design. Cohort analysis of associations
between post-trauma treatment/rehabilitation and risk of
drug use, mental illness, reduced work ability and death/
poor survival among trauma survivors (RQ 3.2.1–3.2.4)
will initially be assessed by a time-to-event analytic framework. Non-linear models such as restricted cubic splines
will also be explored if a non-linear relationship between
exposure and outcome is assumed. In the case of interaction effects, stratified results will be presented.
To appropriately analyse cause-specific survival and use
detailed patient trajectories after trauma, we will consider
competing risks and the use of multistate models as an
extension of traditional time-
to-
event modelling.53 For
models that aim beyond a mere predictive interpretation,
6

we will make use of methods for causal inference. These
include1 the specification of well-
defined target estimands with similar interpretation to those obtained in
randomised trials,2 the use of graphical methods to aid
identifying confounders and other potential sources
of bias, and3 identification of target estimands, possibly
based on recent methods addressing various advanced
confounding problems in observational studies.54
Power and sample size considerations
The proposed NCC and matched cohort studies will
include the whole NTR 2015–2018 yielding 26 562
trauma cases and ca 265 620 controls. The power to calculate an association between exposures in RQs 2.1–2.4
(eg, demographic factors, occupation, comorbidity and
drug prescription) and trauma risk will depend on the
following: (1) the number of trauma cases (and controls)
available for a specific trauma type, (2) the proportion of
cases and controls that are exposed to the factor in question and (3) the effect size for this particular combination
of exposure and trauma type.
For the NCC studies, we did not have a priori knowledge about the proportions of cases and controls exposed
to the factors in question (RQs 2.1–2.2). For the matched
cohort and cohort studies (RQs 3.1.1–3.2.4), we neither
had information about the proportions exposed nor
about the number of cases for the secondary outcomes.
Therefore, our decision to include 10 controls per trauma
case was made with the aim to maximise the possibility to
have adequate power to study the abovementioned RQs.
However, for rare exposures and low case numbers of
secondary outcomes, the dataset may be underpowered
for certain analyses.
All tests will be two-sided and p<0.05 will be considered
statistically significant.
Analysis plan
We plan to conduct the following analyses to address our
RQs:
►► RQ 1.1: Using the NTR 2015–2018 (n=27 180), rates
will be calculated by AIS code/ISS/NISS (anatomic
site and severity), age, sex and year.
►► RQs 1.2 and 1.4: To examine trends of incidence,
mortality and DALYs, we will use joinpoint regression
(incidence: n=27 180 mortality: n=26 562).
►► RQ 1.3: SMRs will be calculated to estimate the relative risk of death among trauma survivors versus the
general population for various causes of death, using
the NTR cohort of trauma survivors compared with
cause-specific mortality rates obtained from Cause of
Death Registry (n=26 562).
►► RQs 2.1–2.4: Prospective NCC analyses of trauma
risk according to demographic factors, occupation,
comorbidity and drug prescription (n≈297 000).
►► RQs 3.1.1–3.1.4: Matched cohort analyses of relative
risk of secondary outcomes following trauma diagnosis compared with healthy controls (n≈297 000).
Stenehjem JS, et al. BMJ Open 2021;11:e046954. doi:10.1136/bmjopen-2020-046954
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►►

RQs 3.2.1–3.2.4: Prospective cohort analyses among
trauma survivors (n=26 562) to examine whether post-
trauma treatment/rehabilitation is associated, and
possibly causally related with outcomes such as risk
of drug use, mental illness, reduced work ability and
death/poor survival.

Project strengths and limitations
An important strength of the NTR database is that it
is based on mandatory reporting and on The Utstein
template for uniform reporting of data following major
trauma.55 The Utstein template was arrived at after a
Delphi consensus process between the Scandinavian
Networking Group for Trauma and Emergency Management, the UK Trauma Audit and Research Network,
the German Society of Trauma Surgery and the Italian
National Registry of Major Injuries, and formed the basis
for the European Core Dataset ‘EuroCoreD’ to facilitate
the establishment of a future European Trauma Registry.
A major strength of the IPOT project, which is unique
in comparison to other register-based trauma projects, is
the possibility to link multiple data sources by use of the
PIN. This enables the establishment of a comprehensive
research database with independently and prospectively
collected data and complete control of loss to follow-up.
The wide range of data sources that are linked gives the
possibility to address both the public health burden of
trauma, the causes of trauma and trauma rehabilitation
and care, which is unique on a global level.
An important strength is also that all individuals with a
trauma diagnosis registered in the NTR between 2015 and
2018 will be included together with 10 controls matched
to each case, resulting in a large dataset of nearly 297 000
individuals. Furthermore, exposure information will be
collected from 2014 onwards, and thereby assure a clear
prospective temporal relationship between exposure and
trauma also for the first trauma cases diagnosed in 2015.
Although the comprehensive research database
includes information on many possible confounding
factors when evaluating the exposure-
disease associations, it is still possible that confounding from unmeasured or unknown factors may arise. For example, we lack
information on in-hospital drug treatment, which limits
examination of drug-trauma hypotheses to prehospital
and posthospital drug use. In turn, unknown in-hospital
drug use may affect both posthospital drug use and the
outcome (eg, mental illness and reduced work ability)
in question and thereby confound such associations.
Furthermore, for drug-related hypotheses ‘confounding
by indication’ (ie, that the indication might be a shared
cause for both the drug prescription and the outcome)
might be particularly relevant and require adjustment
for comorbidity.56 Another important limitation of the
project is that the 4-year time-span (1 January 2015–31
December 2018) is short and has limitations with respect
to adequately addressing RQs 1.2 and 1.4, and also that
the follow-up of 6 years (2015–2020) may be too short to
examine typical long-term outcomes. We therefore plan
Stenehjem JS, et al. BMJ Open 2021;11:e046954. doi:10.1136/bmjopen-2020-046954

future updates of the linkage with new NTR data to be
able to monitor and address long-term trends of trauma.
The project will not be linked to biobanks and therefore
biomolecular and genetic hypotheses will not be possible
to examine.

PATIENT INVOLVEMENT, ETHICS AND DISSEMINATION
The relevant patient group is represented in the project
group with one representative from the Norwegian Association for Persons with Injuries and one former patient
who also is a member of The Norwegian Association of
Disabled. Unique patient perspectives have influenced
the development of the project and the RQs. In a parallel
research project based on in-depth interviews, preliminary findings show that most trauma survivors found
the transition between hospital and primary healthcare
system as suboptimal. These findings have been instrumental for the emphasis on post-trauma care and rehabilitation (RQs 3.1 and 3.2). Ethical approval has been
obtained from the Regional Committee for Medical and
Health Research Ethics (REC). REC evaluated that the
benefit for society outweighed the potential harm for
the individual by being included in the study and gave
an exception from collecting informed consent from
the nearly 297 000 study participants. A data protection
impact assessment has been developed in close collaboration with the data protection officer and the head of the
Division of Emergencies and Critical Care at Oslo University Hospital. Moreover, according to the NTR bylaws, all
patients included in the NTR are routinely contacted and
informed about their right to reservation. Patients who
have not reserved themselves against being registered are
included in the NTR and included as subjects in research.
In research papers, results will be presented on an aggregated level only, and identification of study participants
will not be possible.
All results will be published in relevant peer-reviewed
international scientific journals and presented at conferences, nationally and internationally. Results will also be
directly communicated to the user group representatives,
and to health authorities and clinicians. Important results
will also be disseminated through press releases. Furthermore, lectures, the IPOT website and social media will be
used to reach patients and the general public.
The proposed project is anticipated to provide new
important insights into the public health burden of
trauma, the aetiology of trauma and trauma survivorship,
and thereby serve as an important monitoring tool for
clinicians and decision makers, ultimately resulting in
improved trauma prevention and trauma care.
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