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Introduction

The Swedish Traumaregister (SweTrau) is important for continuous evaluatiton of traumacare
in Sweden. Traumacare is associated with a big workload, and effective resources and
processes in the care are important for the best outcome. SweTrau is important for research in
the field of trauma. All Swedish emergency hospitals taking care of traumapatients are now
linked to SweTrau that has been a register since 2011. Until 23th of April 2025 altogether
129,111 patients have been included in SweTrau of which 12,042 were included during 2024.

The figure shows included number of patinets in SweTrau. Notably is the plateau that is
reached during 2015 when almost all hospitals were associated. The decrease noted during

2020 might be explained by Covid-epidemy.
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In SweTrau AIS-2015 was introduced 2023/2024.
Inclusion criteria are activated Trauma-alert either at level 1 or 2 (major or minor trauma) or a
NISS -rate above 15 when assessing the injuries according to AIS-2015. The register contains

the Utstein-paramters and also free fields for specific free parameters.

Registrations in SweTrau
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The figure shows the percentage of connected units (blue), the percentage of registrations (red)

and the percentage of coverage (green)



Dataquality

Still the data is entered manually by registrators. In order to secure a good quality there are
logical controls in the system that prevents illogical data to be entered. Validation of the
register is performed every other year and the conclusion is that most of the parameters are of
good quality. In an article published 2023 the dataquality of SweTrau was validated (Holmberg
L, Bergstrom M, Mani K, et al. Validation of the Swedish Trauma Registry (SweTrau). Eur J
Trauma Emerg Surg. https://doi.org/10.1007/s00068-023-02244-6)

Registrydata

Demography

In 2024 12,042 traumacases were registered in SweTrau. The distribution of age and gender is

shown in the figure below. 64,8% were men and 35,2% women.



Fig 1. Age and gender2024, all SweTrau cases
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The figure below shows the change in age distribution over the last years. An impression is that
trauma in elderly has increased, which might be an effect of an interest of elderly and trauma
and that elderly arrives as trauma-alerts to a larger extent in the last years.

Fig 2. Age distribution during 2021-2024, all SweTrau cases
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Mechanisms of injury

Fig 3. Injuries grouped in the most common mechanisms expressed as percentage
2021-2024.
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Fig 4 Injury mechanisms, a comparison between genders 2024.

e Percentage of falls is higher in women (53,3%) as compared to men (36,8 %).

e Percentage of trafficaccidents is higher in men (45,2 %) as compared to women (35,1
%).

e Percentage of blunt trauma (hit) is higher in men (6,7 %) as compared to women (4,4
%).

e Percentage of penetrating truama is higher in men (7,5 %) as compared to women (3,3
%).

Fig 4. Distribution of traumamechanisms 2024, a gender comparison
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Penetrating injury is more common in men than in women Fig 5 shows SweTrau-data of
penetrating violence in percentage of all trauma and in absolute numbers. There is a trend

towards a lower number during the last year

Fig 5. Penetrating injuries in total and as percentage during the years 2019-2024.
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Fig 6a. Abuse, a comparison during the years (2019-2024) and between genders.
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Fig 6b. Self-inlicted injury, a comparison during the years (2019-2024) and

between genders.
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Inhospital

Time is an essential factor in the traumaprocess. In SweTrau some variables adresses the
traumaprocess, such as time to CT for patients with GCS <9.

In Fig 10 time from arrival to hospital until CT is performed is shown in median for the
years 2021-2024. The mediantime for all hospitals in 2024 was 33 minutes (University

hospitals 30 minutes as compared to non-university hospitals 36 minutes)

Fig 10. Time to CT during the years 2021-2024 for patients with GCS < 9.
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Fig 11. Distribution of injury severity (NISS-groups) between University and Non-
University Hospitals 2024.
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Table. Level of function after the initial hospital stay according to Glasgow Outcome
Scale (GOS) - 2024.

2024
GOS-level NISS<15 NISS>15
Good recovery 62% 16%
Moderate invalidity 28% 47%
Severe invalidity 8.1% 21%
Persistant vegetative condition 0.1% 0.2%
Dead 1.4% 16%
Unknown 0.3% 0.2%
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Mortality related to age and severity of injury.

Increased 30 day mortality is seen in increasing degree of of injury reflected by NISS. There is
a clear impact of increasing age as shown in figure 12. Patients are grouped in NISS-groups

<15, 16-24, 25-40 and >40 and in age-groups <18, 18-39, 40-64, 65-80 and >80 years of age.

Fig 12. 30-day mortality in groups of increasing degree of injury and age.
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In fig 13 patients < 18 years in SweTrau are shown. There is a clear increase of traumacases in
teenagers with boys dominating. Fig 14 illustrates the frequence of traumacases in NISS groups

of increasing severity. The majority of children is luckily enough not severly injuried.
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Fig 13. Age- and genderrelated distribution of patients <18 years

B Pojkar B Flickor
200

160

100

| h liiiiii
LL..iLLLll i

14 15 16 17

Antal

Alder

Boys (blue), Girls (green)

Fig 14. Degree of injury (NISS) in patients <18 years
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Difference in mortality between hospitals

Data from SweTrau shows difference in 30-day mortaltiy between hospitals. This may be
explained by different case-mix, traumaorganisation and quality of reports. The funnel-plot
shown in figure 15 shows a relation between 30-day mortality and the number of patientes
registered in SweTrau for all hospitals in Sweden 2022-2024.

The scatter is bigger among hospitals with few cases which is not astonishing. During this
period three out of 45 hospitals are above the 95% confidence interval. This could be compared

to the period 2020-2022 where six hospitals were above the 95% confidence interval.

Fig 15. The 30-day mortality of patientes with NISS>15 for hospitals in Sweden
related to the amount av patients registered in SweTrau.
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Development of qualityindicators

The main purpose for a qualityregister is to contribute to the improvement patient care. This
goes hand in hand with research. SweTrau has identified three indicators that are followed over

the years. These are:
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e The proportion of Mortality review
e The proportion of complete registration within 90 days

e Time to CR for patients with GCS<9.

Qualityindicator- Mortality review

A standardised review of mortaltiy is important in order to improve the quality of care.
During the conferences it is discussed wheter the death following trauma was preventable or
not and if routines has to be changed. This will lead to continuous improvement in care. In fig

16 it is shown to what extent hospitals in Sweden has performed this review.
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Fig16. Percentage of Mortallity reviews performed in individual hospitals during
the years 2022-2024.
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Qualityindicator - Completed registrations within 90 days.

Figur 17. Percentage completed registrations within 90 days for the regions in
Sweden
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Qualityindicator - Time to CT for patients with GCS <9

For patients with severe injuries it is important that the resuscitation and diagnostics such as
trauma-CT is performed without delay. Time to trauma-CT for patients with GCS>9 (per
definition unconscious) may serve as an indicator how efficient patients with severe
traumaconditions are handled, provided that they not are undergoing an urgent operation prior

to CT.
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Fig 18. Medianvalue for the time to trauma CT for patients with GCS<9 (year 2022-
2024)
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Research and development

PhD - projects and dissertations (2014-2025)

Granstrom, A. Aspects of in-hospital triage in a Swedish trauma-population. Expereinces and
outcome. Karolinska Institute 2025

Holmberg, L. Trauma Care — Implementation, Evaluation and Validation. Uppsala: Acta
Universitatis Upsaliensis, 2024.

Eriksson, J. Aspects of risk factors, pathophysiology and outcomes in trauma. Stockholm:
Karolinska Institutet, 2022. Dok

von Oelreich, E. Long-term outcomes after trauma and intensive care. Stockholm: Karolinska
Institutet, 2021.

Sandstrom L. The trauma continuum — Experiences from injured persons and critical care
nurses. Luled: Luled University of Technology, 2019.

Caragounis E-C. Surgical management of rib fractures following trauma. Goteborg: Goteborgs
universitet, 2019.

Granstrom A. Patient and organisational perspectives of initial trauma care. Stockholm:
Karolinska Institutet, 2018.

Ghorbani P. Review and prediction of trauma mortality. Stockholm: Karolinska Institutet.
Doktorsavhandling (disputation 2018-10-19).

Eriksson M. Severe trauma — Risks and outcomes. Stockholm: Karolinska Institutet, 2018.
Linder F. Trauma — Diagnostics and triage. Uppsala: Acta Universitatis Upsaliensis, 2018.

Brattstrom O. Trauma in a Scandinavian urban region : epidemiological aspects on risk factors
and outcome. Karolinska Institutet, 2014.

Scientific articles from SweTrau (2014-2024)
2024

Lapidus O, Backstrom D, Hammarqvist F, Wladis A and Rubenson-Wahlin R.Trauma team
activation and triage of severely injured patients at one non-trauma-center hospital in
Stockholm. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine. (2024)
32:120.

Larsson G, Axelsson C, Hagiwara MA et al. Epidemiology of patients assessed for trauma by
Swedish ambulance services: a retrospective registry study. BMC Emerg Med 24, 11 (2024).
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Holmberg L, Mani K, Linder F, Wanhainen A, Wahlgren CM, Andréasson H. Penetrating
trauma on the rise: nine-year trends of severe trauma in Sweden.

Eur J Trauma Emerg Surg. 2024 Jul 30. doi: 10.1007/s00068-024-02601-z. Online ahead of
print.PMID: 39078493

Mill V, Wahlgren CM, Dias N, Gillgren P, Wanhainen A, Steuer J; Collaborative study group.
Long term outcomes of endovascular repair in blunt traumatic aortic Injury. A twenty-year
multicentre follow up study. Eur J Vasc Endovasc Surg. 2024 Nov 13:S1078-5884(24)00923-7.

Leal-Méndez F, Holmberg L, Enblad P, Lewén A, Linder F, Wettervik TS. Emergency
neurosurgery for traumatic brain injury by general surgeons at local hospitals in Sweden: a
viable option when time is brain. Scand J Trauma Resusc Emerg Med. 2024 Nov 15;32(1):115.
doi: 10.1186/s13049-024-01290-2.PMID: 39548552

Holtenius J, Mosfeldt M, Enocson A, Berg HE. Prediction of mortality among severely injured
patients. A comparison between TRISS and machine learning-based predictive models. Injury.
2024 Aug;55(8):111702. doi: 10.1016/j.injury.2024.111702. Epub 2024 Jun 21.

Kiwanuka O, Lassarén P, Hanell A, Bostrom L, Thelin E. ASA-score is associated with 90-day

mortality after complicated mild traumatic brain injury — a retrospective cohort study. Acta
Neurochirurgica (2024) 166:363

2023

Lapidus, O., Rubenson Wahlin, R., Béckstrom, Denise. Trauma patient transport to hospital
using helicopter emergency medical services or road ambulance in Sweden: a comparison of
survival and prehospital time intervals. Scand J Trauma Resusc Emerg Med. 2023 31, 101.

Albaaj, H., Attergrim, J., Strommer, L. Patient and process factors associated with
opportunities for improvement in trauma care: a registry-based study. Scand J Trauma Resusc
Emerg Med. 2023 Nov 27;31(1):87.

Renberg, M., Dahlberg, M., Gellerfors, M. et al. Prehospital and emergency department airway
management of severe penetrating trauma in Sweden during the past decade. Scand J Traum
Resusc Emerg Med. 2023 Nov 24;31(1):85.

Bakidou, A., Caragounis EC,. Andersson Hagiwara M. et al. On Scene Injury Severity
Prediction (OSISP) model for trauma developed using the Swedish Trauma Registry. BMC
Med Inform Decis Mak. 2023 Oct 9;23(1):206.

Renberg, M., Dahlberg, M., Gellerfors, M. et al. Prehospital transportation of severe
penetrating trauma victims in Sweden during the past decade: a police business? Scand J
Traum Resusc Emerg Med. 2023 Sep 8;31(1):45.

Nyberger K, Caragounis EC, Djerf P, et al. Management and outcomes of firearm injuries in
Sweden. Scand J Trauma Resusc Emerg Med. 2023 Jul 7;31(1):35.
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Nyberger K, Strommer, L., Wahlgren, CM. A systematic review of hemorrhage and vascular
injuries in civilian public mass shootings. Scand J Trauma Resusc Emerg Med. 2023 Jun
19;31(1):30.

Holtenius, J., Berg, HE., Enocson A. Musculoskeletal injuries in trauma patients: a Swedish
nationwide register study including 37,266 patients. Acta Orthop. 2023 Apr 17:94:171-177

Halldorsson, K., Nummela, N., Thorisdottir, et al. CT after emergency surgery in penetrating

trauma: a seven-year experience in a level I Nordic trauma center. Acta Radiol. 2023
Feb;64(2):684-689.

Holmberg, L., Frick Bergstrom, M., Mani, K. et al. Validation of the Swedish Trauma Registry
(SweTrau). Eur J Trauma Emerg Surg. 2023 Aug;49(4):1627-1637.

2022

Lundin A, Akram S, Berg L, et al. Thoracic injuries in trauma patients: epidemiology and its
influence on mortality. Scand J Trauma Resusc Emerg Med. 2022 Dec 12;30(1):69. doi:
10.1186/s13049-022-01058-6.

Falhammar H, Koskinen S, Kistner A. Adrenal trauma experience at a major tertiary centre in
Sweden: Clinical and radiological findings. Clin Endocrinol (Oxf). 2022 Jul;97(1):28-35. doi:
10.1111/cen.14697. Epub 2022 Feb 27.

Nyberger K, Caragounis EC, Djerf P, et al. Epidemiology of firearm injuries in Sweden. Eur J
Trauma Emerg Surg. 2022 Jun;48(3):2349-2357. doi: 10.1007/s00068-021-01735-8. Epub
2021 Jul 2.

Holmberg L, Mani K, Thorbjernsen K, Wanhainen A, et al. Trauma triage criteria as predictors
of severe injury - a Swedish multicenter cohort study. BMC Emerg Med. 2022 Mar
12;22(1):40. doi: 10.1186/s12873-022-00596-7.

Strommer L, Lundgren F, Ghorbani P, et al. Risk-adjusted mortality in severely injured adult
trauma patients in Sweden. BJS Open. 2022 Mar 8;6(2):zrac017. doi: 10.1093/bjsopen/zrac017.

Trivedi DJ, Bass GA, Forssten MP, et al. The significance of direct transportation to a trauma
center on survival for severe traumatic brain injury. Eur J Trauma Emerg Surg. 2022 Feb 28.
doi: 10.1007/s00068-022-01885-3. Online ahead of print.

Backstrom B, Wladis A. A cohort study of trauma patients in Sweden during the first months
of the COVID-19 pandemic: a small reduction in trauma admissions. Scand J Trauma Resusc
Emerg Med. 2022 Feb 19;30(1):12. doi: 10.1186/s13049-022-01001-9.

Candefjord S, Asker L, Caragounis EC. Mortality of trauma patients treated at trauma centers
compared to non-trauma centers in Sweden: a retrospective study. Eur J Trauma Emerg Surg.
2022 Feb;48(1):525-536. doi: 10.1007/s00068-020-01446-6. Epub 2020 Jul 27.
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2021

Giinther M, Dahlberg M, Rostami W, et al. Incidence, Demographics, and Outcomes of
Penetrating Trauma in Sweden During the Past Decade. Front Neurol. 2021; 12: 730405. doi:
10.3389/fneur.2021.730405

Nyberger K, Caragounis EC, Djerf P, et al. Epidemiology of firearm injuries in Sweden. Eur J
Trauma Emerg Surg. 2021 Jul 2. doi: 10.1007/s00068-021-01735-8. Online ahead of print.

Larsson A, Berg J, Gellerfors, M. et al. The advanced machine learner XGBoost did not reduce
prehospital trauma mistriage compared with logistic regression: a simulation study. BMC Med
Inform Decis Mak 21, 192 (2021).

Traff H, Hagander L, Salo M. Association of transport time with adverse outcome in paediatric
trauma. BJS Open, May 7;5(3):zrab036.

Wihlke G, Strémmer L, Troéng T, et al. Long term follow-up of patients treated for traumatic
injury regarding physical and psychological function and health related quality of life. Eur J
Trauma Emerg Surg. 2021 Feb;47(1):129-135.

2020

Henriksson M, Saulnier D, Berg J et al. The transfer of clinical prediction models for early
trauma care had uncertain effects on mistriage. J Clin Epidemiol. 2020 Dec;128:66-73.

Candefjord S, Asker L, Caragounis E-C. Mortality of trauma patients treated at trauma centers
compared to non-trauma centers in Sweden; a retrospective study. Eur J Trauma Emerg Surg.
2020 Jul 27.doi: 10.1007/s00068-020-01446-6. Online ahead of print.

Brandt Backman P, Riddez L, Adamsson L, et al. Epidemiology of firearm injuries in a
Scandinavian trauma center. Eur J Trauma Emerg Surg. 2020 Jun;46(3):641-647. doi:
10.1007/s00068-018-1045-1. Epub 2018 Nov 3.

Sandstrém L, Engstrém A, Nilsson C, et al. Trauma patients’ health-related quality of life and
perceptions of care: A longitudinal study based on data from the Swedish Trauma Registry. Int
Emerg Nurs. 2020 Mar 31. doi: 10.1016/j.ienj.2020.100850. Epub 2020 Mar 31.

Mill V, Wellme E, Montan C. Trauma patients eligible for resuscitative endovascular balloon
occlusion of the aorta (REBOA), a retrospective cohort study. Eur J Trauma Emerg Surg. 2020
Mar 23. PMID: 32206881 DOI: 10.1007/s00068-020-01345-w. Online ahead of print.

Ghorbani P, Troéng T, Brattstrom O, et al. Validation of the Norwegian survival prediction
model in trauma (NORMIT) in Swedish trauma populations. Br J Surg. 2020:107(4):381-90.
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2019

Linder F, Holmberg L, Ekl6f H, et al. Better compliance with triage criteria in trauma would
reduce costs with maintained patient safety. Eur ] Emerg Med. 2019 Aug;26(4):283-288.

Linder F, Holmberg L, Bjorck M, et al. A prospective stepped wedge cohort evaluation of the
new national trauma team activation criteria in Sweden - the TRAUMALERT study. Scand J
Trauma Resusc Emerg Med. 2019 Apr 30;27(1):52.

Granstrom A, Strommer L, Falk A-C, et al. Patient experiences of initial trauma care. Int
Emerg Nurs. 2019 Jan;42:25-29.

2018

Eriksson M, von Oelreich E, Brattstrom O, et al. Effect of preadmission beta-blockade on
mortality in multiple trauma. BJS Open, 2018;2(6):392-399.

Holtenius, J., P. Bakhshayesh, Enocson, A. The pelvic fracture — Indicator of injury severity or
lethal fracture? Injury, 2018;49(8):1568-1571.

Ghorbani P, Strommer L. Analysis of preventable deaths and errors in trauma care in a
Scandinavian trauma level-I centre. Acta Anaesthesiol Scand. 2018 May 24.

Bakhshayesh P, Weidenhielm L, Enocson A. Factors affecting mortality and reoperations in
high-energy pelvic fractures. Eur J Orthop Surg Traumatol. 2018;28(7): 1273-1282.

Granstrom A, Strommer L, Schandl A, et al. A criteria-directed protocol for in-hospital triage
of trauma patients. Eur J of Emerg Med 2018;25(1):25-31.

2016

Eriksson M, Brattstrom O, Larsson E, et al. Causes of excessive late death after trauma
compared with a matched control cohort. Br J Surg. 2016 Sep;103(10):1282-9.

Ghorbani P, Ringdal KG, Hestnes M, et al. Comparison of risk-adjusted survival in two
Scandinavian Level-I trauma centres. Scand J Trauma Resusc Emerg Med. 2016;24(1):66.

2015

Eriksson M, Brattstrom O, Mértensson J, et al. Acute kidney injury following severe trauma:
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