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Abstract

Background: Traumatic injuries, defined as physical injuries with sudden onset, are amajor public health problem worldwide.
Thereisapaucity of knowledge regarding rehabilitation needs and service provision for patientswith moderate and major trauma,
even if rehabilitation research on a spectrum of specific injuriesis available.

https://www.researchprotocols.org/2021/4/e25980 JMIR Res Protoc 2021 | vol. 10| iss. 4| €25980 | p. 1
(page number not for citation purposes)

RenderX


mailto:h.l.soberg@medisin.uio.no
https://www.researchprotocols.org/2022/3/e37723
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Soberg et &
Objective: This study aims to describe the prevalence of rehabilitation needs, the provided services, and functional outcomes
across al age groups, levels of injury severity, and geographical regions in the first year after trauma. Direct and indirect costs
of rehabilitation provision will also be assessed. The overarching aim is to better understand where to target future efforts.

Methods: Thisis a population-based prospective follow-up study. It encompasses patients of all ages with moderate and severe
acute traumatic injury (New Injury Severity Score >9) admitted to the regional trauma centers in southeastern and northern
Norway over a 1-year period (2020). Sociodemographic and injury datawill be collected. Upon hospital discharge, rehabilitation
physicians estimate rehabilitation needs. Rehabilitation needs are assessed by the Rehabilitation Complexity Scale Extended-Trauma
(RCS E-Trauma; specialized inpatient rehabilitation), Needs and Provision Complexity Scale (NPCS; community-based
rehabilitation and health care service delivery), and Family Needs Questionnaire—Pediatric Version (FNQ-P). Patients, family
caregivers, or both will complete questionnaires at 6- and 12-month follow-ups, which are supplemented by telephoneinterviews.
Data on functioning and disability, mental health, health-related quality of life measured by the EuroQol Questionnaire (EQ-5D),
and needs and provision of rehabilitation and health care services are collected by validated outcome measures. Unmet needs are
represented by the discrepancies between the estimates of the RCS E-Trauma and NPCS at the time of a patient’s discharge and
the rehabilitation services the patient has actually received. Formal service provision (including admission to inpatient- or
outpatient-based rehabilitation), informal care, and associated costs will be collected.

Results: The project was funded in December 2018 and approved by the Regional Committee for Medical and Health Research
Ethicsin October 2019. Inclusion of patients began at Oslo University Hospital on January 1, 2020, and at the University Hospital
of North Norway on February 1, 2020. As of February 2021, we have enrolled 612 patients, and for 286 patients the 6-month
follow-up has been completed. Papers will be drafted for publication throughout 2021 and 2022.

Conclusions: This study will improve our understanding of existing service provision, the gaps between needs and services,
and the associated costs for treating patients with moderate and major trauma. This may guide the improvement of rehabilitation

and health care resource planning and alocation.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2021;10(4):€25980) doi: 10.2196/25980
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Introduction

Traumatic injuries, defined as physical injuries with sudden
onset and a severity level requiringimmediate medical attention,
are a mgjor public heath problem worldwide [1]. The most
common injuries occur in the extremities (38.3%), head/brain
(35.4%), thorax (29.5%), and spine (24.3%) [2]. Theseinjuries
are the leading cause of problems in physical, cognitive,
emotional, behavioral, and psychosocial functioning, interfering
with daily life, work, and health-related quality of life (HRQL)
[3-6]. Hemorrhage from internal organs usually does not cause
major long-term disabilities. Still, hemorrhage is an important
contributor to early deaths and serious complications after
trauma including systemic inflammatory response syndrome,
multi-organ failure, and acute respiratory distress syndrome[7].
Survivors of these injuries are patients who are catabolic over
time, with massive muscleloss, and will have high rehabilitation
needs.

While acute trauma care is considered to be of high quality in
Norway, rehabilitation servicesremain fragmented [8,9]. Gabbe
et a [4] reported that 80% of major trauma patients suffered
problems affecting their daily life 6 months post injury, whereas
Soberg et al [5] found that at 2 years post injury, self-reported
health and functioning and work participation were significantly
lower than in the general population [10,11].

Pediatric trauma constitutes an important subset of traumatic
injuries, with lower mortality rates than injuriesin adults but a
high risk of lifelong functional impairment and disability [12].

https://www.researchprotocol s.org/2021/4/€25980

Gabbe et a [12] reported that severely injured children showed
ongoing disability and reduced HRQL 12 months after injury.
Younger children with severe traumatic brain injury (TBI) are
at the highest risk of long-term behavioral and learning
disabilities and of having unmet or unrecognized health care
needs during the first year after injury [13-15].

Traumarehabilitation should be provided asa set of coordinated,
multidisciplinary services tailored to the patient's needs.
Personal factors such as resilience, personality, chronic pain,
and accessto social support are powerful predictors of outcome
[16]; however, the severity of theinjury isnot apotent predictor
of psychological outcomes[17,18]. Thus, these are factors that
can affect individuals' perceived rehabilitation needs and should
be taken into account in research on the provision of
rehabilitation services.

“A need for rehabilitation” refersto any needs that can be met
with rehabilitation management, interventions, and servicesin
the acute, subacute, and postacute phases of an injury. Such
needsrelate both to specialized inpatient and outpatient services
and those provided in community-based settings [19]. A
discrepancy between genera rehabilitation provision and the
need for rehabilitation services has been documented
internationally [19]. The extent of service provision may vary
across different municipalities and across regions, yet no study
has been conducted in Norway to explore how geographical
differences in rehabilitation services influence rehabilitation
pathways, functioning, and health outcomes of patients with
moderate and major trauma [20]. Internationally, research
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diverges regarding regional differences between high- and
low-density population areas. In a Canadian study on multiple
trauma survivors, no regiona differences were found, but
numerous barriersto rehabilitation serviceswere reported [21].
In asurvey of rehabilitation servicesin Australia, Graham and
Cameron [22] found that there was better accessto rehabilitation
servicesin metropolitan areas. Given the paucity of dataon the
impact of geography on postinjury outcomes, there is a need
for a comprehensive evidence base on regiona variation in
recovery and rehabilitation to optimize postacute services[23].

Few studies exist on the cost-effectiveness of rehabilitation
services after traumatic injuries [24]. Patients with complex
disabilities after trauma are costly to treat; however,
rehabilitation is considered a worthwhile societal investment
in the trauma survivors' regaining of independence and HRQL
[25,26]. By applying the Needs and Provision Complexity Scale
(NPCS) and a cost assessment algorithm, a provision shortfall
of community-based rehabilitation services that may also
contribute to increased care burden and costs for family
caregivers was reported [27,28] Studies from other countries
are needed to confirm these findings. Furthermore, to address
shortfallsin service provision to trauma patients, longitudinal,
population-based dataare required. It can asoindicate abaseline
for evaluating future system-level changes and service
development.

The main aims of this study are to explore the rehabilitation
needs and provided services for patients after moderate and
major trauma and to study changesin needs over the first year.
The study will evaluate theimplementation of recommendations
on early rehabilitation and continuity of care, as stated in the
National TraumaPlanin Norway [8], and assessthe specialized
and community-based rehabilitation provision. The connections
between patients' rehabilitation needs and functional levelswill
be explored, and geographical variation in service provision,
patient outcomes, and the associated costs will be studied. The
main hypotheses are as follows: 1) Underprovision of
coordinated rehabilitation services and continuity of care will
lead to unmet rehabilitation needs in the trauma patients
regardless of type of trauma, demography, postinjury physical
and psychological functioning, or regional affiliation. 2) There
isgeographical variation in patient outcomesfor severely injured
patients. 3) Rehabilitation is cost-effective; however, there are
large societal costs from informal care provided by caregivers.

Methods

Design
This is a multicenter, population-based study with prospective
follow-ups at 6 and 12 months post injury.

Study Settings

The regional trauma centers in the southeastern and northern
parts of Norway are Oslo University Hospital (OUS) and the
University Hospital of North Norway (UNN), respectively. We
classify the northern region as more rural due to the long
distances to and from hospital and rehabilitation facilities and
thelow popul ation density. The southeastern regionisclassified
as mainly urban with shorter distancesto and from hospital and
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rehabilitation facilities and higher population density. The
prehospital emergency medical services are well organized in
both regions [29].

Participants

The group €ligible for the study will be approximately 600
patients of all ages with moderate and major trauma, including
multiple injuries (extremities, head/brain, thorax, spine,
abdomen, face, neck, external/other), who were consecutively
admitted to the regional trauma centers in the southeastern and
northern parts of Norway over al1-year period and subsequently
discharged.

Inclusion and Exclusion Criteria

All Norwegian residents may be included who were admitted
directly to the above hospitals or admitted after transfer from
local hospitals within 72 hours after injury, with at least a
two-day hospital stay and a New Injury Severity Score (NISS)
greater than 9 (ie, moderate to severeinjuries). Non-Norwegian
residents and deceased patients will be excluded.

Inclusion Procedure

All patients admitted with atraumaalarm will be assessed daily
by the participating doctor in the project with formal expertise
in scoring the severity of theinjuries. Onceit isclarified that a
patient meets the inclusion criteria, the patient is informed by
the research assistant, and informed consent is obtained.

Ethical Considerations, Procedure, and Data Collection

All components of the research project will be conducted
according to the ethical guidelines of the Declaration of Helsinki
and approved by the Regional Committee for Medical and
Health Research Ethics (approval number 31676) and the
Norwegian Data | nspectorate (approval number 19/26515). Data
will be handled and stored securely on the research servers at
OUS and UNN (patient-related data) and the Service for
Sensitive Data at the University of Oslo (cost data). All data
will be deidentified when sharing them with partners and in
analysis and presentations.

Regional research assistants and PhD students will oversee
patient recruitment and data collection. The patients will be
identified during acute admission to hospital. Trauma patients
with NISS>9 are included in both hospitals' trauma registries
and the National TraumaRegistry (NTR). It will thusbepossible
to validate the trauma severity scores of included patients as
well as attrition rates in this study. These scores derive from
the Abbreviated Injury Scale (AlS), Injury Severity Score (1SS),
and NISS.

Information about the study will be presented to patients in
written and oral form with informed consent emphasizing their
right to withdraw from the project at any time without requiring
a reason. The recruited patients (or their proxy or caregiver)
must provide thisinformed consent. For pediatric patients, the
information will be given in written and oral form, and forms
adapted to the language of the youngest children will be
provided. For children and adolescents younger than 18 years,
parents must give written consent. Adolescentsaged 16-17 years
must sign consent for themselves as well. For adult patients
with cognitive or communication difficulties, afamily member
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or caregiver will be identified to provide consent (ie, deputy
consent) and assist in completing the questionnaires.

Baseline Data Collection and Registration

Collection and registration will be based on information from
medical records. The trauma scores will be validated by data
registered by certified AlS registrars in the hospitals' trauma
registries and, if necessary, in connection with other available
clinica information about the patients stays in hospital
departments.

Patient Characteristics

Sociodemographic datawill include family status (marital status
and children), preexisting comorbidity, education or work status,
and substance use at the time of injury. Injury-related data
include diagnoses (International Statistical Classification of
Diseases, Tenth Revision diagnosis codes of S00-T32); cause
and type of injury; severity of injury as assessed by the NISS,
ISS, and AIS; nonsurgical and surgical treatments; treatment
complications; time spent on a ventilator; length of hospital
stay; and discharge location.

Injury Severity

The NISSisused to defineinjury severity in theinclusion phase
(scores 9-15 are moderate, 16-24 are severe, and 25-75 are
profound). The rationale for the inclusion criterion of an NISS
>9 is based on guidance from the National Institute for Health
and Care Excellence that such patients should be assessed for
rehabilitation needs, and arehabilitation prescription should be
provided for al patients who are deemed to have those
rehabilitation needs [30].

Primary Outcomes: Rehabilitation Needs

The Rehabilitation Complexity Scale Extended—Trauma (RCS
E-Trauma) is used for identification of needs for specialized
inpatient rehabilitation. The RCS E-Traumaisasimple 5-item
scale (score range 0-25) that reflects rehabilitation resource
requirement for medical, basic care and support, skilled nursing,
and equipment needs and therapy inputs [31]. The needs for
specialized primary in-hospital rehabilitation (ie, rehabilitation
commencing immediately after acute treatment) will be
estimated in accordance with clinical judgement by a doctor
specialized in rehabilitation medicine at discharge from acute
care at the trauma hospital. After 6 months, a medical doctor
will useinformation from atelephoneinterview with the patient,
the caregiver, or both and the medica records to evaluate
whether the estimated needs for primary in-hospita
rehabilitation were met or not.

The NPCS in its clinician version evaluates needs for
community-based rehabilitation and health care service delivery
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[27]. The NPCS is a pragmatic instrument for measuring both
an individual's needs for rehabilitation and support
(“NPCS-Needs’) and the levels of service provided
(“NPCS-Gets’) within a given period. An algorithm has been
developed to express the impact of met and unmet needs in
terms of costs. The NPCSis a 15-item measure that consists of
two partswith six subscalesand atotal scorerange of 0-50. Part
A (NPCS-Needs) is completed by one or more clinicians to
evaluate each patient’s needs for health and socia care in a
given period. Part B (NPCS-Gets) isamirror image of the same
tool, completed at the end of that period, to evaluate the levels
of service that have been provided in relation to those needs.
Further, the NPCS consists of two main domains. The first is
“Health and personal care needs’ (score range 0-25), which
includes the following subscales: “Health care” (score range
0-6), “Personal care” (score range 0-10), and “ Rehabilitation”
(scorerange 0-9). The secondis* Social care and support needs”
(score range 0-25), which includes the following subscales:
“Socia and family support” (score range 0-13), “Equipment”
(score range 0-3), and “Environment” (score range 0-9) [27].
The expected needs for community-based services during the
first 6 months will be estimated in accordance with the clinical
judgement of a specialist in rehabilitation medicine upon
discharge from the trauma hospital.

The NPCS aso includes aself-report version. Patients or carers
are asked to report the level of services received within the last
6 months and whether they consider thisto betheright amount,
too much, or too little (a free-text box is provided for
elaboration). The NPCS patient version will be used at 6- and
12-month intervalsasan integral part of the telephoneinterview
discussion, measuring the extent to which the self-perceived
needs have been met through service provision and informal
care. The 6-month report will be used to estimate needs for
community-based rehabilitation and health care service delivery
for the 6- to 12-month period post discharge. The NPCS will
in this study serve as a base for estimation of costs of services
received after discharge from the specialist health service.

The Family Needs Questionnaire—Pediatric Version (FNQ-P)
[32] will be used to assess the family needs in children across
six categories: “Health information,” “Emotional support,”
“Community support,” “Instrumental support,” “Professional
support,” and “Involvement with care.” Further, formal service
provision, including admission to inpatient-, outpatient-, or
community-based rehabilitation (as well asinformal care) and
associated costs will be collected.

Primary and secondary outcomes (ie, measures of functional
outcomes, psychological functions, and HRQL) at 6 and 12
months are presented in Table 1.
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Table 1. Primary and secondary outcome measures at 6 and 12 months post injury.
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Outcomes Participants  Description Completed by
Primary outcomes
Rehabilitation Complexity Scale Ex-  Adult/child  Estimation of specialized inpatient rehabili- Rehabilitation specialist

tended—Trauma (RCS E-Trauma) [31]

tation needs

Estimation of community-based rehabilita-
tion needs and registration of community-
based rehabilitation provided (Gets)

A measurefor ng the degreeto which
the family’s needs have been met

A global outcome commonly used in trauma

A measure of resilience

A screening of depression

A screening of anxiety

A measure of presence of subjective distress

A measure of subjectivedistressin pediatric

A brief behavioral measure (4-17 years)

Work/school status, return to same role/po-
sition, benefits from the labor welfare sys-
tem at individual and family levels

A measure of functioning and disability:
cognition, mohility, self-care, getting along,
life activities and participation

A generic measure of health status (mobili-
ty, self-care, usud activities, pain/discom-
fort, anxiety/depression); health profilesand
aweighted total value for HRQL

Needsand Provision Complexity Scale  Adult/child

(NPCS) A (Needs) and B (Gets) [27]

Family Needs Questionnaire—Pediatric  Families of

Version (FNQ-P) [32] children and
youth

Secondary outcomes

Glasgow Outcome Scale Extended Adult/child

(GOSE) [33] research

Resilience Scalefor Adults (RSA) [34]  Adult

Patient Health Questionnaire 9 (PHQ-  Adult

9) [39]

Generalized Anxiety Disorder 7 (GAD-  Adult

7) [36]

Impact of Event Scale-Revised (IES-  Adult

R) [37] in adults

Children’s Revised Impact of Event Child/parent

Scale (CRIES-8) [38] cases

Strengths and Difficulties Question-  Child

naire (SDQ) [39]

Return to work/school Adult/family
caregiver/
child/parent

WHO?Disability Assessment Schedule  Adult

2.0 (WHODAS 2.0) [40]

EuroQol Questionnaire (EQ-5D) [41]  Adult/family
caregiver/
child/parent

Pediatric Quality of Life Inventory Child/parent

(Peds-QL) 4.0 Generic Core Scales
[42]

Patient’s and parent’s perceptions of quality
of life

Clinician version: rehabilitation specialist
Patient version: patients by interview

Caregiversfor children 2-18 years

Clinician

Patients
Patients

Patients

Patients

Children from 8 years of age; caregivers

Caregiversfor children 4-17 years
Children 11-17 years

Clinicians by interview

Patients/caregivers

Patients/caregivers
Parent proxy for children 0-15 years
Children: 8-15 years

Parents: parent proxy for toddlers (2-4
years), young children (5-7 years), children
(8-12 years), and teens (13-18 years)
Children/teens: self-report for 5-7 years, 8-
12 years, and teens (13-18 years)

AWHO: World Health Organization.

All measures exist in Norwegian versions. The estimated time
taken for the follow-up interviews and questionnaires at 6 and
12 months is approximately 1.5 to 2.5 hours.

Follow-up Data Collection

Questionnaires for patients, their caregivers, or both will be
completed at the 6- and 12-month follow-ups by mail or
electronic link supplemented by a telephone interview. This
will provide data on changes in sociodemographic
characteristics, measures of functioning and disability, mental
health, and HRQL, as well as rehabilitation, health and social
care service needs, and provision of those services (Gets). The
discrepancy between the scores of RCS E-Trauma and NPCS
assessed at discharge (Needs) and the rehabilitation services

https://www.researchprotocol s.org/2021/4/€25980

received (Gets) during thefirst 6 months represents unmet needs.
Unmet rehabilitation needs at 12 months are the discrepancy
between NPCS-Needs as eval uated by patients at 6 months and
NPCS-Gets (receiving services 6-12 months after injury) at 12
months.

Cost Estimation

We aim to estimate costs of a traumatic injury from a societal
perspective, not only as consequences related to medical
treatment but also consequencesfor work and family situations.
Health care utilization encompassesin-hospita stays, including
rehabilitation and outpatient appointments, aswell ashome care
and contact with community-based rehabilitation services,
multidisciplinary rehabilitation, individual rehabilitation plans,
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and other health care services. Further, use of social support

professionals, vocationa and educational rehabilitation,
equipment and assistive technology, income and

accommodation, informal care provided by family and
significant others, and other cost-related variables will be
registered. In this study, participants will record the type and
amount of services received during the previous 6 months after
6 months and 12 months following discharge from the trauma
hospital. The NPCS patient version will be used at 6- and
12-monthintervalsasan integral part of the telephoneinterview
discussion and serves as one of the bases for estimation of the
costs of services (within the subscales“Health care,” “ Personal
care” “Rehabilitation,” “Social and family support,”
“Equipment,” and “Environment”) received after discharge
from the specialist health service. Loss of productivity due to
sick leave and absence from work because of treatment,
rehabilitation, or follow-up will be estimated together with costs
for the family (both informal and intangible costs).

Tota rehabilitation, health care, social support, and societal
costs across the periods 0-6 and 7-12 months post discharge
will be estimated by combining service utilization and national
unit costs. The replacement cost method that evaluatesinformal
care time will be based on the cost of paid professionals at the
study time asa“ shadow price’ for informal care[28]. Intangible
costs cannot be directly measured in monetary form, but effects
such aspain, joy, or physical and psychological limitationswill
be assessed using the patient’s and family caregiver’s quality
of life according to EQ-5D (EuroQol Questionnaire), which
will provide an indication of the patient’sand family caregiver's
HRQL after trauma.

By using the NPCS, an algorithm can be applied to estimate the
cost of meeting unmet needsfor the purpose of integrating care
planning [27]. The costing agorithm was developed in the
United Kingdom by professionalswith particular experiencein
managing long-term neurological disabilities and will be
adjusted for the Norwegian context of this study. Cost of
medication is not included in this study as medication does not
present a well-defined rehabilitation service.

Power Calculation

According to the estimatesfrom the NTR, 931 and 110 patients
with NISS >9 were respectively admitted to the traumareferral
hospitals in the southeastern and northern parts of Norway in
2015. The 30-day mortality rate for this group was about 10%.
In addition, we expect the dropout rate to be around 30% at the
1-year follow-up, comprising a 20% refusal rate and 10% of
patients lost to follow-up. Accounting for mortality and
dropouts, this study expects to include approximately 600
participants in the final study analyses. A power analysis was
performed for a predictive model with an outcome variable
collected at two time points (6 months and 12 months), a
predictor variable (for example, with two subgroups such as
women and men), and an interaction term between time and the
predictor. This type of model would be a common model
employed in the proposed study and likely the most
power-consuming model given the additional power needed to
detect an interaction effect. With 80% power (1), and
assuming an r=0.50 correl ation between the two measurements
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of the outcome variable, the estimated sample size of 600
participants would generate enough power to detect all
large-sized, medium-sized, and small-sized effects with Cohen

2>0.06.

Statistics

Descriptive statistics and graphing techniques will be used to
describe rehabilitation and health care needs, service use, and
functional outcomes over time, as well as to compare these
factors across age groups, injury severity levels, and
geographical regions. The aggregated data from the NTR will
be used to estimate the national prevalence of rehabilitation
needs and service use after traumatic injuries, including the total
number of trauma patients with moderate and severe injury
according to age, gender, and geographical region. Unmet needs
for specialized inpatient rehabilitation will be based on the
evaluation of RCS E-Trauma compared to received services
by the 6-month follow-up. Further, unmet community-based
rehabilitation needs will be calculated by subtracting the total
NPCS-Gets score from the total NPCS-Needs score.

To establish whether the unmet rehabilitation needs differ across
subgroups, longitudinal mixed modelswill be used whereinthe
nested variableistime (eg, discrepancies between the estimates
of needs at discharge and rehabilitation services the patient
reported receiving at 6 and 12 months). The modelswill enable
identification of factorsthat predict unmet rehabilitation needs
and differences in the needs based on key demographic,
injury-related, or service-related variables. Predictor variables
in these models will be left as continuous wherever possiblein
order to maximize potential variability in the predictors (eg,
age, level of education, injury severity scores). Categorical
variables will be dichotomized (eg, employment status, marital
status, geographical regions). Injuries can be grouped asfollows:
TBI, spinal cord injuries, orthopedic injuries including
amputations, thorax and abdominal injuries including
hemorrhaging.

The mean costs of both formal and informal rehabilitation and
health care services used during thefirst year will be calculated
and compared across these variables. In this study we have
defined informal rehabilitation as help given by family or friends
and quantified by hours per week. Information about this is
collected through the tel ephone interview and the results of the
patient version of the NPCS. Costs are typically skewed with
heavy right tails due to patients with severe injuries using
servicesto agreat extent and incurring high levels of cost; when
estimating predictors for total costs, we will apply log-linear
and general linear models. Additionally, the NPCS algorithm
for calculating the costs of meeting unmet needs will be used
for the purpose of integrating care planning.

Data Linkage

For evaluation of completeness and validity of collected data
reflecting hospital admissions and service use during the first
year after injury, data linkage will be achieved with the
Norwegian Patient Register (containing information on
diagnoses, length of hospital staysin somatic and rehabilitation
units, and costs according to diagnosis-related groups) and with
outpatient consultations in the specialist health service.
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Additionally, linking will be performed with the registrieswith
costs arising from consultations and other contact with
emergency services and various health professionalsand medical
specialists, and with individual-based health care and
rehabilitation use in municipal health care services. Sick leave
and other benefits data will be extracted from the Norwegian
Labour and Welfare Administration. The applications for
extracting these data will be sent to the respective registries.

Results

The project was funded in December 2018 and approved by the
Regional Committee for Medical and Health Research Ethics
in October 2019. Inclusion of patients began at OUS on January
1, 2020, and at the UNN, Tromsg, on February 1, 2020. As of
February 2021, we have enrolled 612 patients. The 6-month
follow-up has been completed for 286 patients. Papers will be
drafted for publication throughout 2021 and 2022.

Discussion

This is the first multiregional study in Norway based on data
from the NTR on rehabilitation after trauma. We have not found
paralel studies on rehabilitation after moderate and major
trauma in an international context. This prospective follow-up
project is estimated to collect data from over 600 patients and
provide innovative insights into rehabilitation needs and costs,
as well as intangible costs for patients and family caregivers
and their perception of care provided. The study will establish
the national prevalence of rehabilitation needs and costs,
highlighting patients at risk of unmet rehabilitation needs.
Service provision and unmet needs will be evaluated in lieu of
outcomes over a broad array of functional domains, thus
providing detailed information regarding specific needs.

The results will be of interest across the whole care chain for
trauma patients, as there are strong recommendations to plan
and initiate the rehabilitation process early in the acute phase.
Further, beyond trauma patients, the resultswill be of beneficial
value since this group is representative of patients with
long-term disabilities who are expected to have ongoing needs
for rehabilitation services and support in general. The results
could inform both clinical decision making at the individual
level and population-based service planning and delivery in
areas capable of improvements.

The project aligns with several national policy documents and
white papers and the National Trauma Plan [8,43,44], dl of
which favor a major strengthening of rehabilitation care in
Norway. All of these documents noted aneed for reformin this
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area. They emphasize the need for high-quality and
patient-centered care, attentiveness to users  voices,
collaboration between specialist and community health services,
integrated and coherent service provision, and long-term support
for patients and their caregivers. The documents also express
an imperative for individual plans to secure action chains and
networks, so that the service provision coalesces as a coherent
whole and transitions between responsible services and
organizational levels are achieved. Maintaining a user's
perspective implies that an emphasis must be placed on local
and flexible solutions that the user can access in his or her

everyday life.

The project will inform the World Health Organization global
disability action plan 2014-2021 to strengthen and extend
rehabilitation provision [45]. The implementation of results
could contribute to reducing the burden of injury and improving
the lives of people suffering from the consequences of injuries
through the development of increasingly individually targeted
service delivery. Therefore, the study may highlight both
adherence to, and deviation from, the recommendations of the
policy documents.

This study also has some limitations that should be discussed.
Thisis an observational study; thus, the causal inferences will
be restricted by the design. However, this longitudina cohort
study has a comprehensive and epidemiological approach,
comprising registry data and self-reports from patients and
caregivers, and the study design provides a higher external
validity than an experimental study. Furthermore, as with any
longitudinal study, there will be arisk of dropout. To facilitate
study adherence and maintain the lowest possible dropout rates,
the research team will be trained regarding the follow-up
procedures. Baseline datawill be available for all participants,
allowing comparisons between those who continue in the study
and those who drop out. However, since we include patients
who are received by the hospitals with trauma alarms, we will
not include all patients with injuries with NISS >9, as some
with more moderate injuries are not triaged and met by trauma
teams.

In conclusion, this study will provide information about
rehabilitation needs and service provision for patientswho have
sustained moderate and major trauma. New knowledge about
met and unmet needs will improve the understanding of the
existing service provision, the gaps between needs and services,
and the associated costs for treating trauma patients, which
could guide improvements of rehabilitation and health care
resource planning and allocation.

We would like to acknowledge financial support received from the Southeastern Norway Regional Health Authority and
contributions from the Personal Injury Association, Personskadeforbundet, LTN.

Conflictsof Interest
None declared.

References

https://www.researchprotocol s.org/2021/4/€25980

JMIR Res Protoc 2021 | vol. 10 | iss. 4 | €25980 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Soberg et &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bonatti H, Calland JF. Trauma. Emerg Med Clin North Am 2008 Aug;26(3):625-48, vii. [doi: 10.1016/j.emc.2008.05.001]
[Medline: 18655938]

National Trauma Registry (NTR). Oslo: Nasjonal Kompetansetjeneste For Traumatologi URL : https://nkt-traume.no/
wp-content/upl oads/2019/09/aarsrapport-NTR-2016_2.pdf [accessed 2021-02-04]

Anke AG, Stanghelle JK, Finset A, Roaldsen KS, Pillgram-Larsen J, Fugl-Meyer AR. Long-term prevalence of impairments
and disabilities after multiple trauma. J Trauma 1997 Jan;42(1):54-61. [doi: 10.1097/00005373-199701000-00010] [Medline:
9003258]

Gabbe BJ, Sutherland AM, Williamson OD, Cameron PA. Use of health care services 6 months following major trauma.
Aust Health Rev 2007 Nov;31(4):628-632. [doi: 10.1071/ah070628] [Medline: 17973622]

Soberg HL, Bautz-Holter E, Roise O, Finset A. Long-term multidimensional functional consequences of severe multiple
injuries two years after trauma: a prospective longitudinal cohort study. J Trauma 2007 Feb;62(2):461-470. [doi:
10.1097/01.ta.0000222916.30253.ea] [Medline: 17297337)

Soberg HL, Finset A, Roise O, Bautz-Holter E. The trajectory of physical and mental health from injury to 5 years after
multiple trauma: a prospective, longitudinal cohort study. Arch Phys Med Rehabil 2012 May;93(5):765-774. [doi:
10.1016/j.apmr.2011.08.050] [Medline: 22459698]

Anderson MW, Watson GA. Traumatic shock: the fifth shock. J Trauma Nurs 2013;20(1):37-43. [doi:
10.1097/JTN.0b013e318286620a] [Medline: 23459431]

Wishorg T, Gaarder C, Geisner T, Rolandsen. [New national trauma care plan]. Tidsskr Nor Laegeforen 2017 Oct
31;137(20):1587-1587 [FREE Full text] [doi: 10.4045/tidsskr.17.0792] [Medline: 29094561]

Sveen U, Ree C, Sigurdardottir S, Skandsen T, Andelic N, Manskow U, et al. Rehabilitation pathways and functional
independence one year after severe traumatic brain injury. Eur J Phys Rehabil Med 2016 Oct;52(5):650-661 [ FREE Full
text] [Medline: 27050083]

Soberg HL, Bautz-Holter E, Finset A, Roise O, Andelic N. Physical and mental health 10 years after multiple trauma: A
prospective cohort study. J Trauma Acute Care Surg 2015 Mar;78(3):628-633. [doi: 10.1097/TA.0000000000000541]
[Medline: 25710437]

Soberg HL, Finset A, Bautz-Holter E, Sandvik L, Roise O. Return to work after severe multipleinjuries: amultidimensional
approach on status 1 and 2 years postinjury. J Trauma 2007 Feb;62(2):471-481. [doi: 10.1097/TA.0b013e31802e954]
[Medline: 17297338]

Gabbe BJ, Simpson PM, Sutherland AM, Palmer CS, Williamson OD, Butt W, et al. Functional and health-related quality
of life outcomes after pediatric trauma. J Trauma 2011 Jun;70(6):1532-1538. [doi: 10.1097/TA.0b013e31820e8546]
[Medline: 21427613]

Haarbauer-KrupaJ, Lundine JP, DePompei R, King TZ. Rehabilitation and school servicesfollowing traumatic brain injury
in young children. NeuroRehabilitation 2018;42(3):259-267. [doi: 10.3233/NRE-172410] [Medline: 29660968]

Slomine BS, McCarthy ML, Ding R, MacKenzie EJ, Jaffe KM, Aitken ME, CHAT Study Group. Health care utilization
and needs after pediatric traumatic brain injury. Pediatrics 2006 May;117(4):e663-e674. [doi: 10.1542/peds.2005-1892]
[Medline: 16533894]

Fuentes MM, Wang J, Haarbauer-Krupa J, Yeates KO, Durbin D, Zonfrillo MR, et a. Unmet Rehabilitation Needs After
Hospitalization for Traumatic Brain Injury. Pediatrics 2018 May;141(5):1-10 [ FREE Full text] [doi: 10.1542/peds.2017-2859]
[Medline: 29674358]

Quale AJ, Schanke A. Resilience in the face of coping with a severe physical injury: a study of trajectories of adjustment
in arehabilitation setting. Rehabil Psychol 2010 Feb;55(1):12-22. [doi: 10.1037/a0018415] [Medline: 20175630]
Schweininger S, Forbes D, Creamer M, McFarlane AC, Silove D, Bryant RA, et al. The temporal relationship between
mental health and disability after injury. Depress Anxiety 2015 Jan;32(1):64-71. [doi: 10.1002/da.22288] [Medline:
24995589

Holmes ACN, O'Donnell ML, Williamson O, Hogg M, Arnold C. Persistent disability isarisk factor for |ate-onset mental
disorder after seriousinjury. Aust N Z J Psychiatry 2014 Dec;48(12):1143-1149. [doi: 10.1177/0004867414533836]
[Medline: 24829200]

Kamenov K, Mills J, Chatterji S, Cieza A. Needs and unmet needs for rehabilitation services: a scoping review. Disabil
Rehabil 2019 May;41(10):1227-1237. [doi: 10.1080/09638288.2017.1422036] [Medline: 29303004]

Jeppesen E, Iversen VV, Hansen IS, Reierth E, Wisborg T. Traumaresearch in the Nordic countries, 1995-2018 - asystematic
review. Scand J Trauma Resusc Emerg Med 2020 Mar 12;28(1):20 [FREE Full text] [doi: 10.1186/s13049-020-0703-6]
[Medline: 32164776]

Sirois M, Dionne CE, Lavoie A. Regional differencesin rehabilitation needs, rehabilitation access, and physical outcomes
among multiple traumasurvivors. Am JPhys Med Rehabil 2009 May;88(5):387-398. [doi: 10.1097/phm.0b013e31819c592f]
[Medline: 19630126]

Graham SK, Cameron ID. A survey of rehabilitation servicesin Australia. Aust Health Rev 2008 Aug;32(3):392-399. [doi:
10.1071/ah080392] [Medline: 18666866]

Keeves J, Ekegren CL, Beck B, Gabbe BJ. The relationship between geographic location and outcomes following injury:
A scoping review. Injury 2019 Nov;50(11):1826-1838. [doi: 10.1016/j.injury.2019.07.013] [Medline: 31353092]

https://www.researchprotocols.org/2021/4/e25980 JMIR Res Protoc 2021 | vol. 10 | iss. 4 | €25980 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.emc.2008.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18655938&dopt=Abstract
https://nkt-traume.no/wp-content/uploads/2019/09/aarsrapport-NTR-2016_2.pdf
https://nkt-traume.no/wp-content/uploads/2019/09/aarsrapport-NTR-2016_2.pdf
http://dx.doi.org/10.1097/00005373-199701000-00010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9003258&dopt=Abstract
http://dx.doi.org/10.1071/ah070628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17973622&dopt=Abstract
http://dx.doi.org/10.1097/01.ta.0000222916.30253.ea
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17297337&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2011.08.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22459698&dopt=Abstract
http://dx.doi.org/10.1097/JTN.0b013e318286620a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23459431&dopt=Abstract
http://tidsskriftet.no/article/17-0792
http://dx.doi.org/10.4045/tidsskr.17.0792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29094561&dopt=Abstract
http://www.minervamedica.it/index2.t?show=R33Y2016N05A0650
http://www.minervamedica.it/index2.t?show=R33Y2016N05A0650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27050083&dopt=Abstract
http://dx.doi.org/10.1097/TA.0000000000000541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25710437&dopt=Abstract
http://dx.doi.org/10.1097/TA.0b013e31802e95f4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17297338&dopt=Abstract
http://dx.doi.org/10.1097/TA.0b013e31820e8546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21427613&dopt=Abstract
http://dx.doi.org/10.3233/NRE-172410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29660968&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-1892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16533894&dopt=Abstract
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=29674358
http://dx.doi.org/10.1542/peds.2017-2859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29674358&dopt=Abstract
http://dx.doi.org/10.1037/a0018415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20175630&dopt=Abstract
http://dx.doi.org/10.1002/da.22288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24995589&dopt=Abstract
http://dx.doi.org/10.1177/0004867414533836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24829200&dopt=Abstract
http://dx.doi.org/10.1080/09638288.2017.1422036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29303004&dopt=Abstract
https://sjtrem.biomedcentral.com/articles/10.1186/s13049-020-0703-6
http://dx.doi.org/10.1186/s13049-020-0703-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32164776&dopt=Abstract
http://dx.doi.org/10.1097/phm.0b013e31819c592f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19630126&dopt=Abstract
http://dx.doi.org/10.1071/ah080392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18666866&dopt=Abstract
http://dx.doi.org/10.1016/j.injury.2019.07.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31353092&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Soberg et &

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Andelic N, Ye J, Tornas S, Roe C, Lu J, Bautz-Holter E, et al. Cost-effectiveness analysis of an early-initiated, continuous
chain of rehabilitation after severe traumatic brain injury. J Neurotrauma 2014 Jul 15;31(14):1313-1320. [doi:
10.1089/neu.2013.3292] [Medline: 24720788]

Turner-Stokes L. Cost-efficiency of longer-stay rehabilitation programmes: can they provide value for money? Brain Inj
2007 Sep;21(10):1015-1021. [doi: 10.1080/02699050701591445] [Medline: 17891563]

Turner-StokesL, Bavikatte G, WilliamsH, Bill A, Sephton K. Cost-€fficiency of specialist hyperacutein-patient rehabilitation
services for medically unstable patients with complex rehabilitation needs: a prospective cohort analysis. BMJ Open 2016
Sep 08;6(9):€012112 [FREE Full text] [doi: 10.1136/bmjopen-2016-012112] [Medline: 27609852]

Turner-Stokes L, McCrone P, Jackson DM, Siegert RJ. The Needs and Provision Complexity Scale: amulticentre prospective
cohort analysis of met and unmet needs and their cost implications for patients with complex neurological disability. BMJ
Open 2013;3(2):1-11 [FREE Full text] [doi: 10.1136/bmjopen-2012-002353] [Medline: 23435796]

Jackson D, McCrone P, Mosweu |, Siegert R, Turner-Stokes L. Service use and costsfor people with long-term neurol ogical
conditionsin the first year following discharge from in-patient neuro-rehabilitation: alongitudinal cohort study. PLoS One
2014;9(11):e113056 [FREE Full text] [doi: 10.1371/journal.pone.0113056] [Medline: 25401992]

Sollid S, Sundstrem T, Ingebrigtsen T, Romner B, Wester K. Organisation of traumatic head injury management in the
Nordic countries. Emerg Med J 2009 Nov;26(11):769-772. [doi: 10.1136/em].2008.061630] [Medline: 19850795]

NICE guideline [NG40]. 2016. URL : https.//www.ni ce.org.uk/guidance/ng40/chapter/Recommendations-for-research
[accessed 2021-02-16]

Turner-Stokes L, Scott H, Williams H, Siegert R. The Rehabilitation Complexity Scale--extended version: detection of
patients with highly complex needs. Disabil Rehabil 2012;34(9):715-720. [doi: 10.3109/09638288.2011.615880] [Medline:
22115200]

Gan C, Wright FV. Development of the family needs questionnaire - pediatric version [FNQ-P] - phase . Brain Inj
2019;33(5):623-632. [doi: 10.1080/02699052.2019.1566836] [Medline: 30676093]

Wilson JT, Pettigrew LE, Teasdale GM. Structured interviews for the Glasgow Outcome Scale and the extended Glasgow
Outcome Scale: guidelinesfor their use. JNeurotrauma 1998 Aug; 15(8):573-585. [doi: 10.1089/neu.1998.15.573] [Medline:
9726257]

Friborg O, Hjemdal O, Rosenvinge JH, Martinussen M. A new rating scalefor adult resilience: what arethe central protective
resources behind healthy adjustment?Int JMethods Psychiatr Res 2003;12(2):65-76 [ FREE Full text] [doi: 10.1002/mpr.143]
[Medline: 12830300]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of abrief depression severity measure. J Gen Intern Med 2001
Sep;16(9):606-613 [FREE Full text] [Medline: 11556941]

Léwe B, Decker O, Miiller S, Bréhler E, Schellberg D, Herzog W, et al. Validation and standardization of the Generalized
Anxiety Disorder Screener (GAD-7) in the general population. Med Care 2008 Mar;46(3):266-274. [doi:
10.1097/MLR.0b013e318160d093] [Medline: 18388841]

Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of subjective stress. Psychosom Med 1979
May;41(3):209-218. [Medline: 472086]

Hawkins SS, Radcliffe J. Current measures of PTSD for children and adolescents. J Pediatr Psychol 2006 May;31(4):420-430.
[doi: 10.1093/j pepsy/j5j039] [Medline: 15947119]

Goodman R. The Strengths and Difficulties Questionnaire: aresearch note. JChild Psychol Psychiatry 1997 Jul;38(5):581-586.
[Medline: 9255702]

Pod M, Cieza A, Stucki G. Psychometric properties of the WHODASII in rehabilitation patients. Qual Life Res 2007
Nov;16(9):1521-1531. [doi: 10.1007/s11136-007-9259-4] [Medline: 17828578]

EuroQol Group. EuroQol--a new facility for the measurement of health-related quality of life. Health Policy 1990
Dec;16(3):199-208. [doi: 10.1016/0168-8510(90)90421-9] [Medline: 10109801]

Desai AD, Zhou C, Stanford S, Haaland W, Varni JW, Mangione-Smith RM. Validity and responsiveness of the pediatric
quality of lifeinventory (PedsQL) 4.0 generic core scalesin the pediatric inpatient setting. JAMA Pediatr 2014
Dec;168(12):1114-1121. [doi: 10.1001/jamapediatrics.2014.1600] [Medline: 25347549]

Samhandlingsreformen: rett behandling - pé rett sted - til rett tid [ The coordination reform: Proper treatment - at the right
place - and right time]. In: St. meld. nr. 47 (2008-2009). Oslo: Helse- og omsorgsdepartementet [Ministry of Health and
Care Services]; 2009. URL : https://www.regjeringen.no/no/dokumenter/stmel d-nr-47-2008-2009-/id567201/

Ansvar og meistring: mot ein heilskapel eg rehabiliteringspolitikk [Responsibility and Empowerment]. In: St. meld. nr 21
(1998-99). Odlo: Sosia- og helsedepartementet [Ministry of Social Affairs and Health]; 1999. URL: https://www.

regj eringen.no/no/dokumenter/stmel d-nr-21-1998-99-/id431037/

World Health Organization. World report on disability. World report on disability. Geneva: World Health Organization;
2011. URL: https://www.who.int/teams/noncommuni cabl e-di seases/sensory-functions-disability-and-rehabilitation/
world-report-on-disability [accessed 2021-02-16]

https://www.researchprotocols.org/2021/4/e25980 JMIR Res Protoc 2021 | vol. 10| iss. 4 | €25980 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1089/neu.2013.3292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24720788&dopt=Abstract
http://dx.doi.org/10.1080/02699050701591445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17891563&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27609852
http://dx.doi.org/10.1136/bmjopen-2016-012112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27609852&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=23435796
http://dx.doi.org/10.1136/bmjopen-2012-002353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23435796&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0113056
http://dx.doi.org/10.1371/journal.pone.0113056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25401992&dopt=Abstract
http://dx.doi.org/10.1136/emj.2008.061630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19850795&dopt=Abstract
https://www.nice.org.uk/guidance/ng40/chapter/Recommendations-for-research
http://dx.doi.org/10.3109/09638288.2011.615880
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22115200&dopt=Abstract
http://dx.doi.org/10.1080/02699052.2019.1566836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30676093&dopt=Abstract
http://dx.doi.org/10.1089/neu.1998.15.573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9726257&dopt=Abstract
http://europepmc.org/abstract/MED/12830300
http://dx.doi.org/10.1002/mpr.143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12830300&dopt=Abstract
http://europepmc.org/abstract/MED/11556941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0b013e318160d093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18388841&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=472086&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsj039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15947119&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9255702&dopt=Abstract
http://dx.doi.org/10.1007/s11136-007-9259-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17828578&dopt=Abstract
http://dx.doi.org/10.1016/0168-8510(90)90421-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10109801&dopt=Abstract
http://dx.doi.org/10.1001/jamapediatrics.2014.1600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25347549&dopt=Abstract
https://www.regjeringen.no/no/dokumenter/stmeld-nr-47-2008-2009-/id567201/
https://www.regjeringen.no/no/dokumenter/stmeld-nr-21-1998-99-/id431037/
https://www.regjeringen.no/no/dokumenter/stmeld-nr-21-1998-99-/id431037/
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Soberg et &

Abbreviations

AlS: Abbreviated Injury Scale

EQ-5D: EuroQol Questionnaire

FNQ-P: Family Needs Questionnaire—Pediatric Version
HRQL: heath-related quality of life

ISS: Injury Severity Score

NISS: New Injury Severity Score

NPCS: Needs and Provision Complexity Scale

NTR: National Trauma Registry

OUS: Oslo University Hospital

RCSE-Trauma: Rehabilitation Complexity Scale Extended-Trauma
TBI: traumatic brain injury

UNN: University Hospital of North Norway

Edited by G Eysenbach; submitted 24.11.20; peer-reviewed by B Smith, P Pasquier; comments to author 13.01.21; revised version
received 19.02.21; accepted 09.03.21; published 14.04.21

Please cite as:

Soberg HL, Moksnes HQ, Anke A, Raise O, Ree C, Aas E, Sveen U, Gaarder C, Naess PA, Helseth E, Dahl HM, Becker F, Lovstad
M, Bartnes K, Schafer C, Rasmussen MS, Perrin P, Lu J, Hellstram T, Andelic N

Rehabilitation Needs, Service Provision, and Costsin the First Year Following Traumatic Injuries: Protocol for a Prospective Cohort
Sudy

JMIR Res Protoc 2021;10(4): €25980

URL: https.//www.researchprotocols.org/2021/4/e25980

doi: 10.2196/25980

PMID: 33688841

©Helene Lundgaard Soberg, Hakon @greid Moksnes, Audny Anke, Olav Reise, Cecilie Rge, Eline Aas, Unni Sveen, Christine
Gaarder, Pal Aksel Naess, Eirik Helseth, Hilde Margrete Dahl, Frank Becker, Marianne Levstad, Kristian Bartnes, Christoph
Schéfer, Mari S Rasmussen, Paul Perrin, Juan Lu, Torgeir Hellstram, Nada Andelic. Originally published in IMIR Research
Protocols (https://www.researchprotocols.org), 14.04.2021. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in IMIR Research Protocaols, is properly cited. The
compl ete bibliographic information, alink to the original publication on http://www.researchprotocols.org, aswell asthis copyright
and license information must be included.

https://www.researchprotocols.org/2021/4/e25980 JMIR Res Protoc 2021 | vol. 10 | iss. 4 | 25980 | p. 10
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2021/4/e25980
http://dx.doi.org/10.2196/25980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33688841&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

