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Abstract

Introduction :Trauma remains the leading cause of death in people aged 1-44 years in developed countries. In Indonesia, trauma is
the main cause of death in the 15-24 year age group and number two in the 25-34 year age group. Multiple trauma patients have a
1.9 times greater chance of mortality than non-multipletrauma patients. Organized trauma centers and trauma systems, including
prehospital triage criteria and transportation plans have been shown to significantly reduce trauma patient mortality. Previous
studies have shown that increasing the distance from the location of the trauma to the trauma center can lead to increased mortality.
Geographical variations in EMS services maycontribute to the effect of the association between distance and mortality in trauma
patients. The purpose of this study was to find out the relationship betweeN multiple trauma referral distance and mortality at Haji
Adam Malik General Hospital Medan. Method : This is an analytic study with independent variable is patient referral distance and
dependent variable is predictor of mortality in multiple trauma. The approach used in this research design is a retrospective
approachwhere the data taken is data from January 2019 to.d. December 2019. Result : The majority of respondents were 31.08 +
17.820 years old on average. The majority of patients were male, namely 68 (73.1%) people. Most of the patients died as many as
52 (55.9%) people. The average reference distance is 79.67 + 63.244 km. The ISS score >16 was the majority, namely 48 (52.7%)
people. There were 93 patients who experienced multiple trauma with a mortality rate of 55.9%. There is a relationship between
referral distance and death inhospital with a P value< 0.05. Variable multiple trauma (categorical) with death in hospital (categorical)
is a 2x2 table analysis which is analyzed using Fisher exact test because it does not meet the requirements of the Chi Square test.
Based on thisanalysis, it was found that there was a significant relationship between multiple trauma and death in the hospital
(p<0.001). Conclusion : This study shows that patients with multiple trauma with a referral distance of > 79 km have a 108,571
times greater chance of dying compared to multiple trauma patients who are referred with a referral distance of less than 79 km.
Therefore, it can be concluded that it is necessary to build a trauma center in every 79 km radius.
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INTRODUCTION

In developed countries, trauma remains the leading cause of death in people aged 1-44 years (ATLS, 2018). In Indonesia,
trauma is the main cause of death in the 15-24 year age group and number two in the 25-34 year age group (Ramadiputra et al.,
2018). More than five million people worldwide are killed each year due to injuries resulting from traffic accidents, falls, drowning,
burning, poisoning, violence, or war. These deaths account for 9% of global deaths, more than the combined cases of HIV/AIDS,
malaria, and tuberculosis (Breugel at al., 2020). Multiple trauma patients have a 1.9 times greater chance of mortality than non-
multiple trauma patients (95% CI 1.38-2.49; p <0.001) (Rau et al., 2017).

Emergency Medical Services (EMS) in the United States has strict criteria regarding rescue intervals which are based on
the concept that definitive medical treatment should be initiated within a certain time frame for trauma patients. The aim of trauma
care is to transport critically injured patients to trauma centers for diagnosis, critical care and surgery during the “golden hour”
period (Hu et al., 2017). Organized trauma centers and trauma systems, including prehospital triage criteria and transportation plans

have been shown to significantly reduce trauma patient mortality (Crandall et al., 2013). There is a relationship between
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transportation time from the location of the major trauma case to the trauma center and mortality which is also an important factor
in the EMS planning system. Evaluating the effect of transportation time on survival of trauma patients can be complicated by the
fact that ambulance staff may drive faster when trauma is deemed life-threatening. Perceived severity of the trauma can be a
potentially important but unmeasured confounding factor and can bias the estimation of this effect. One way to avoid this bias is to
focus on the distance from the trauma site to the trauma center which is associated with patient survival and may reflect the effect
of transportation time (Karrison et al., 2018). Brown et al.'s study also showed that the farther the trauma center was, the higher the
mortality of trauma patients due to motor vehicle accidents. One of the things that influence this situation is the pre-hospital care
system which is related to the distance and time needed for trauma patients to reach the hospital. But there is still little research that
discusses the relationship between the distance of the incident. This is what underlies the researchers to analyze the relationship

between multiple trauma referral distances and mortality at Haji Adam Malik General Hospital Medan.

METHODS

This study is an analytic study with the independent variable being patient referral distance and the dependent variable
being a predictor of mortality in multiple trauma. The approach used in this research design is a retrospective approach in which the
data collected is pre-existing data. The research was conducted at the H. Adam Malik General Hospital after obtaining approval
from the Health Sector Research Ethics Commission of the USU FK/H. Adam Malik General Hospital Medan. The time of the study
was carried out in January 2022 — April 2022. The target population for the study were patients with multiple traumas, the reachable
population were patients with multiple traumas who were treated at H. Adam Malik General Hospital Medan. The research sample
is an affordable population that meets the inclusion criteria and does not meet the exclusion criteria. The sampling method in this
study used total sampling. The sample of this study were all patients who were diagnosed with multiple trauma at Haji Adam Malik
General Hospital in Medan and died in 2019-2020. The inclusion criteria for this study were patients diagnosed with multiple trauma
based on anamnesis, physical examination and supporting examinations in the emergency room as well as complete patient medical
record data (age, sex, death in hospital, referral distance, and multiple traumas). The exclusion criteria included patients with trauma
in the form of burns, drowning, strangulation, isolated proximal femoral fractures, isolated traumatic brain trauma, and pregnancy
and patients with incomplete medical record data. The type of data used in this research is secondary data. The data was obtained
by researchers by looking at the contents of medical records at the Haji Adam Malik General Hospital in Medan. All data has been
collected, recorded, grouped and then processed using a computer program that is in accordance with the research objective, namely
to find out the relationship between multiple trauma referral distances and mortality at Haji Adam Malik General Hospital Medan
in January 2019 to. December 2019.

RESULTS

The number of subjects in this study were 93 people. The mean age of the patients was 31.08 + 17.820 years. The majority
of patients were male, namely 68 (73.1%) people. Most of the patients died as many as 52 (55.9%) people. The average reference
distance is 79.67 + 63.244 km. The ISS score >16 was the majority, namely 48 (52.7%) people. There were 93 patients who
experienced multiple trauma with a mortality rate of 55.9%. The frequency table for the characteristics of the research subjects is
described in Table 1.

Tabel 1. Subjects Characteristics

Variabel n (%)
Age (mean £ SD) 31,08 + 17,820 years old
Gender
Male 68 (73,1)
Female 25 (26,9)
Multiple trauma
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Trauma mayor 49 (52,7)
Trauma minor 44 (47,3)
Mortality in hospital
Life 41 (44,1)
death 52 (55,9)
Distance reference (mean = SD) 79,67 + 63,244 km
ISS Score
0-8 44 (47,3)
9-15 1(1,2)
16-24 26 (28,0)
25-40 19 (20,4)
41-66 2(2,2)
75 1(12)
Total 93 (100)

The youngest patient was 1 year old while the oldest patient was 71 years old. The majority of patients aged 15, 19, and 29 years

were 6 people each. The age distribution of research subjects is described in figure 1.
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Figure 1. age distribution

There were 68 male patients. Meanwhile, there were 25 female patients. The sex distribution of the research subjects is

described in figure 2.

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.05.2023.p137XX WWWw.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.05.2023.p137XX
http://ijsrp.org/

International Journal of Scientific and Research Publications, VVolume 13, Issue 5, May 2023 438
ISSN 2250-3153

Jenis Kelamin

I Laki-laki
[Perempuan

Figure 1. gender distribution

There were 49 patients who experienced major trauma. Meanwhile, there were 44 patients who experienced minor trauma. The

distribution of multiple trauma research subjects is described in figure 3.
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Figure 3. multiple trauma distribution

A total of 41 patients are still alive. Meanwhile, 52 patients have died. The distribution of deaths in the research subject

hospitals is described in figure 4.
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Figure 4. mortality in hospital
Reference distance Based on Figure 4.5. the majority of respondents with a distance of <76 Km with 54 people, followed by > 76
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Figure 4. reference distance

The ISS score >16 was the majority, namely 48 (52.7%) people. Meanwhile, the ISS score of 75 was the least, namely 1
patient. The distribution of the ISS scores of the research subjects is described in figure 6.
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Figure 6. ISS score

There is a relationship between referral distance and death in hospital with a P value <0.05

Table 2. referral distance and death in hospital

death Live P score
Distance > 79 Km 38 1
. <0,001
Distance <79 Km 14 40

Using the odds ratio formula x: AXD/CxB : 38x40/1x14 : 108,571, the odds ratio is 108,571.
Variable multiple trauma (categorical) with death in hospital (categorical) is a 2x2 table analysis which is analyzed using
Fisher's test because it does not meet the requirements of the Chi Square test. Based on this analysis, it was found that there was a
significant relationship between multiple trauma and death in the hospital (p <0.001). The results of the analysis are described in
Table 3.
Table 3. relationship between mortality and trauma

death live P score
Trauma minor 41 (44,1%) 3 (3,2%)
<0,001
Trauma mayor 0 (0,0%) 49 (52,7%)
*uji Fisher
DISCUSSION

The mean age of the patients in this study was 31.08 + 17.820 years. These results are similar to a study by Greve et al

(2022) in Germany which stated that the median age of patients was 43 (29-51) years. However, these results are different from the

study of Stengel et al (2022) in Germany which stated that the average age was 52.9 + 18.9 years. The CDC states that accidental

trauma ranks first as the top 10 causes of death cases aged 1-44 years in the United States (CDC, 2011). Meanwhile, trauma is the
second highest cause in the 25-34 year age group in Indonesia (Ramadiputra et al., 2018).

The majority of patients in this study were male, namely 68 (73.1%) people. This is in line with general epidemiology which

states that men constitute the majority of multiple trauma patients. This was shown by the study of Ranti et al (2016) which stated

that the number of male patients was 81.98% and the research by Ramadiputra et al (2018) which stated that 82.76% of multiple
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trauma patients were male. This can be explained because men generally have a higher level of mobility than women when using
motorized vehicles, especially men of productive age (Novianty, 2017).

Most of the patients in this study died as many as 52 (55.9%) people. This result is different from the study of Torabi et al
(2018) which stated that 18 (6.4%) patients died in hospital. Mortality in multiple trauma will increase if the patient experiences
thoracic trauma. The more severe and the more accompanying trauma will increase mortality in multiple trauma patients. Head
trauma accompanied by pulmonary contusion will exacerbate gas exchange disorders so that breathing becomes disrupted and life
threatening (Setiawan, 2019). Ramadiputra et al (2019) stated that 90% of deaths due to motorcyclist traffic accidents are found in
developing countries (Ramadiputra et al., 2018). Low lactate clearance levels, severe shock index, and persistent base deficit at 6
hours are significant for multiple trauma mortality (Cortés-Samaca et al, 2018).

The average patient referral distance in this study was 79.67 + 63.244 km. This is different from the research by Heriani and
Wahyuni (2019) at the Ulin Hospital in Banjarmasin which stated that the majority of patient referral distances were <I km, namely
21 patients (41.4%). The farther the referral distance, the longer the patient gets more adequate care.

The ISS score >16 was the majority, namely 48 (52.7%) people. This is in line with the study of Burkhardt et al (2012) which
stated that ISS scores >16 were experienced by 344 patients (85.6%). The greater the ISS score experienced, the higher the mortality
rate that occurs.

This study shows that there is a significant relationship between referral distance and hospital mortality (p <0.001). This
result is in line with the study of Hu et al (2017) which showed that the farther the accident location was from the trauma center, the
higher the mortality of patients who had an accident. The mortality rate increased for every additional 1 mile or 1.609 km of distance
to the trauma center with an OR of 1.002 per mile. Distance to the trauma center was a more significant factor influencing mortality
in trauma patients (p < 0.0001) compared to age (p > 0.05) and gender (p < 0.0001).

The distance between the crash site and the trauma center has a median value of 39.2 miles for all drivers who have had fatal
crashes. Mortality of motorized vehicle passengers who have fatal accidents with the distance from the accident location to the
trauma center has a significant relationship. However, this significance is not as strong as the relationship between driver mortality
and the distance from the accident location to the trauma center. Meanwhile, there is no significant relationship between the mortality
rate and the distance to the trauma center for other road users who are neither drivers nor passengers (Hu et al, 2017).

The study of Kristiansen et al (2011) stated that mortality was higher at a referral distance of >100 km reflecting the different
phases of care when arriving at the trauma center. Interhospital transfers after severe trauma may only be feasible for younger
patients as transport distances increase. The distance between the crash site and the nearest regional trauma center may be long and
prehospital transport is often affected by weather and topographical considerations. This enhances the role of local hospitals in
resuscitation, stabilization, and promptly transferring critically injured patients to higher levels of care. The optimal timeframe for
admission to a trauma center and initial stabilization at a local hospital has not been determined, so there are no specific guidelines.

Risk factors associated with a trauma center such as distance to the nearest trauma hospital are strong predictors of fatal
injuries in motorists. The study by Wiratama et al (2021) in Taiwan stated that a multivariate logistic regression model showed that
motorcyclists who were involved in accidents located >5 km from the nearest trauma hospital were five times more at risk of
experiencing fatal injuries (AOR = 5.26; 95% CI : 3.69-7.49). Distance, level, and area of the nearest trauma center are critical risk
factors for fatal injuries among motorcyclists. To reduce trauma case fatality rates among motorcyclists, interventions should focus
on increasing access to trauma hospitals.

The results of this study are also in accordance with the research of Crandall et al (2013) which linked the severity of trauma,
age, race, gender, and insurance status from gunshot wounds. Shooting > 5 miles from a trauma center independently increased the
risk of mortality (OR = 1.23; 95% CI = 1.02-1.47; p = 0.03). Research by Brown et al (2017) shows that the rate of fatal motor
vehicle accidents is higher in locations far from the TSR. Mortality from motor vehicle accidents is also increasing in rural areas.
This can be caused by the distance to the location of emergency medical services and hospitals. Distance to the hospital is a factor
that can be related to mortality in accidents.
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This study shows that there is a significant relationship between multiple trauma and death in hospital (p <0.001). The more
trauma experienced, the higher the risk of mortality that can occur. Stoutenbeek's study (2007) stated that the mortality rate in
multiple trauma patients with selective decontamination of the digestive tract (SDD) was 20.9%. The overall late death was 15.3%
because 29 patients died from brain injury. The OR of late death for SDD relative to controls was 0.75 (0.40-1.37). The overall
infection rate was reduced in the test group (48.8% vs 61.0%). SDD reduced lower respiratory tract infections (30.9% vs 50.0%)
and bloodstream infections due to aerobic Gram-negative bacilli (2.5% vs 7.5%). Meanwhile, no differences in organ dysfunction
were found.

Various other causes of death in multiple trauma patients have also been demonstrated by several studies. Research by
Frohlich et al (2014) showed that 15.3% of patients died due to multiple organ failure. Meanwhile, a study by Wafaisade et al (2011)
stated that 16.2-22.0% of patients died from sepsis. A systematic review by Pfeifer et al (2016) showed that there was an increase
in the mean age of the included study population. The rate of male trauma patients has been reported to be between 55% and 88%.
In addition, injury severity has been shown to range widely among studies. The lowest ISS value is 9 and the highest is 62.3.
Penetrating trauma rates also show a wide range from 4% to 38%. Almost all studies have shown consistent results regarding causes
of death. Brain injury is still the leading cause of death over a 30 year period. Exsanguination and combined brain injury and
hemorrhagic shock were reported in 6 of 15 studies.

Research by Giannoudis et al (2009) states that high-energy injuries are the cause of most of the multiple traumas in elderly
patients. The death rate in older patients is more than double that seen in the adult population. Age, 1SS and GCS were predictors
of death in older patients. Elderly patients without physiological disorders upon admission to the hospital have a relatively high risk
of inpatient death. This is in contrast to younger patients making it more difficult to predict which older patients might benefit from
more aggressive monitoring or treatment. Significant survival rates can be achieved in old age even though the risk of death increases

so that active treatment should not be stopped based on age itself.
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This study shows that patients with multiple trauma with a referral distance of > 79 km have a 108,571 times greater chance
of dying compared to multiple trauma patients who are referred with a referral distance of less than 79 km. Therefore, it can be

concluded that it is necessary to build a trauma center in every 79 km radius.

REFERENCE

1. Abbasi, H., Bolandparvaz, S., Yadollahi, M., Anvar, M., & Farahgol, Z. (2017). Time distribution of injury-related in-
hospital mortality in a trauma referral center in South of Iran (2010-2015). Medicine, 96(21),
€6871. doi:10.1097/md.000000000000687 1

2. Aharonson-Daniel, L., Boyko, V., Ziv, A., Avitzour, M., & Peleg, K. (2003). A new approach to the analysis of multiple
injuries using data from a national trauma registry. Injury prevention : journal of the International Society for Child and
Adolescent Injury Prevention, 9(2), 156—162. https://doi.org/10.1136/ip.9.2.156

3. American College of Surgeons. (2018). Advance Trauma Life Support (ATLS). Tenth Edition. Chicago: American College
of Surgeons. Available from: https://viaaerearcp.files.wordpress.com/2018/02/atls-2018.pdf

4. Bouillon, B., Pieper, D., Flohé, S. et al. Level 3 guideline on the treatment of patients with severe/multiple injuries. Eur J
Trauma Emerg Surg, 44, 3-271 (2018). https://doi.org/10.1007/s00068-018-0922-

5. Brattstrom, O., Eriksson, M., Larsson, E., & Oldner, A. (2014). Socio-economic status and comorbidity as risk factors for
trauma. European Journal of Epidemiology, 30(2), 151-157. DOI: 10.1007/5s10654-014-9969-1

6. Breugel, J. M. M. V., Niemeyer, M. J. S., HOuwert, R. M., Groenwold, R. H. H., Leenen, L. P. H., & Wessem, K. J. P. V.
(2020). Global changes in mortality rates in polytrauma patients admitted to the ICU-a systematic review. World Journal
of Emergency Surgery, 15, 55. https://doi.org/10.1186/s13017-020-00330-3

7. Brown, J. B., Rosengart, M. R., Billiar, T. R., Peitzman, A. B., & Sperry, J. L. (2017). Distance matters: Effect of geographic
trauma system resource organization on fatal motor vehicle collisions. Journal of Trauma and Acute Care Surgery, 83(1),
111-118. DOI: 10.1097/TA.0000000000001508

8. Burkhardt, M., Nienaber, U., Pizanis, A., Maegele, M., Culemann, U., Bouillon, B., Flohé, S., Pohlemann, T., Paffrath, T.,
TraumaRegister DGU, & German Pelvic Injury Register of the Deutsche Gesellschaft fiir Unfallchirurgie (2012). Acute

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.05.2023.p137XX Www.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.05.2023.p137XX
http://ijsrp.org/
https://doi.org/10.1136/ip.9.2.156
https://viaaerearcp.files.wordpress.com/2018/02/atls-2018.pdf
https://doi.org/10.1007/s00068-018-0922-

International Journal of Scientific and Research Publications, Volume 13, Issue 5, May 2023 443
ISSN 2250-3153

management and outcome of multiple trauma patients with pelvic disruptions. Critical care (London, England), 16(4),
R163. .https://doi.org/10.1186/cc/11487

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.05.2023.p137XX WWWw.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.05.2023.p137XX
http://ijsrp.org/
https://doi.org/10.1186/cc/11487

International Journal of Scientific and Research Publications, Volume 13, Issue 5, May 2023 444

ISSN 2250-3153

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Byun, C.S., Park, I. H., Oh, J. H., Bae, K.S., Lee, K.H., Lee, E. (2015). Epidemiology of trauma patients and analysis
of 268 mortality cases: trends of a single center in Korea. Yonsei Medical Journal, 56(1), 220-226

Centers for Disease Control and Prevention. (2011). Scientific data, surveillance, and injury statistics. Available
from: http://www.cdc.gov/injury/wisqars

Circo, G. M., & Wheeler, A. P. (2020). Trauma center drive time distances and fatal outcomes among gunshot wound
victims. Applied Spatial Analysis and Policy. https://doi.org/10.1007/s12061-020-09362-3

Cortés-Samacd, C. A., Meléndez-Florez, H. J., Alvarez Robles, S., Meléndez-Gomez, E. A., Puche-Cogollo, C. A.,
& Mayorga-Anaya, H. J. (2018). Base deficit, lactate clearance, and shock index as predictors of morbidity and
mortality in multiple-trauma patients. Colombian Journal of Anestesiology, 46(3), 208-215.

Crandall, M., Sharp, D., Unger, E., Straus, D., Brasel, K., Hsia, R., & Esposito, T. (2013). Trauma deserts: distance
from a trauma center, transport times, and mortality from gunshot wounds in Chicago. American journal of public
health, 103(6), 1103—1109. https://doi.org/10.2105/AJPH.2013.301223

Cudnik, M. T., Newgard, C. D., Wang, H., Bangs, C., & Herrington, R. (2008). Distance impacts mortality in trauma
patients with an intubation attempt. Prehospital emergency care : official journal of the National Association of EMS
Physicians and the  National  Association of  State  EMS Directors, 12(4),  459-466.
https://doi.org/10.1080/10903120802290745

Frink M, Lechler P, Debus F, Ruchholtz S. (2017). Multiple trauma and emergency room management. Dtsch
Arztebl Int, 114: 497-503. DOI: 10.3238/arztebl.2017.0497

Frohlich, M., Lefering, R., Probst, C., Paffrath, T., Schneider, M. M., Maegele, M., Sakka, S. G., Bouillon, B., &
Wafaside, A.(2014). Epidemiology and risk factor pf multiple organ failure after multiple trauma: An analysis of
31,154 patients form the trauma register DGU. Journal of Trauma and Acute Care Surgery, 76(4), 921-928. DOI:
10.1097/TA.0000000000000199

Gaol, H. R. J. L., Wiragitha, K., & Widiana, G. K. (2020). Korelasi antara parameter faal hemostatis dan kadar
setum laktat sebagai indikator mortalitas pada pasien multiple trauma di rumah sakit umumpusat Sanglah Denpasar,
Bali-Indonesia. Intisari Sains Medis, 11(2), 429-433. DOI: 10.15562/ism.v11i2.726

Giannoudis, P. V., Harwood, P. J., Court-Brown, C., & Pape, H. C. (2009). Severe and multiple trauma in older
patients; incidence and mortality. Injury, 40(4), 362-367.

Greve, F., Aulbach, 1., Mair, O., Biberthaler, P., & Hanschen, M. (2022). The Clinical Impact of Platelets on Post-
Injury Serum Creatinine Concentration in Multiple Trauma Patients: A Retrospective Cohort Study. Medicina, 58(7),
901.

Gunawan, B., Dumastoro, R., Kamal, A. Trauma and Injury Severity Score in Predicting Mortality of Polytrauma
Patients. eJournal Kedokteran Indonesia. Available from: http://journal.ui.ac.id/index.php/eJKI/article/view/8148
Hassan, A., & Tesfayohannes, B. (2009). Initial assessment of the polytrauma patient. Surgery (Oxford), 27(7), 275—
279. doi:10.1016/j.mpsur.2009.04.013

Heim, C., Bosisio, F., Roth, A., Bloch, J., Borens, O., Daniel, RT, et al. (2014). Is trauma in Switzerland any different?
Epidemiology and patterns of injury in major trauma — a 5-year review from a Swiss trauma centre. Swiss Med
Wkly, 144, 13958

Heriani, N., & Wahyuni, F. N. (2019). Correlation Between Length of Reference and Severity in Head Injury Patients
in Emergency Installation Ulin Hospital Banjarmasin. Health Media, 1(1), 1-9.

Hu, W., Dong, Q., & Huang, B. (2017). Correlations between road crash mortality rate and distance to trauma centers.
Jorunal of Transport & Health. http://dx.doi.org/10.1016/].jth.2017.05.005

Jarman, M. P., Curriero, F. C., Haut, E. R., Porter, K. P., & Castillo, R. C. (2018). Association of distance trayma
care, community income, and neighborhood median age with rates of injury mortaliy. JAMA Surgery, 153(6), 535-
543. DOI:10.1001/jamasurg.2017.6133

Javali, R. H., Krishnamoorthy, Patil, A., Srinivasarangan, M., Suraj, & Sriharsha (2019). Comparison of Injury
Severity Score, New Injury Severity Score, Revised Trauma Score and Trauma and Injury Severity Score for
Mortality Prediction in Elderly Trauma Patients. Indian journal of critical care medicine : peer-reviewed, official
publication of Indian Society of Critical Care Medicine, 23(2), 73—77. https://doi.org/10.5005/jp-journals-10071-
23120

Karadsheh, M. & Taylor, B.C. (2018). Trauma Scoring Systems. OrthoBullets. Available from:
https://www.orthobullets.com/trauma/1055/trauma-scoring-systems

Karrison, T. G., Schumm, L. P., Kocherginsky, M., Thisted, R., Dirschl, D. R., & Rogers, S. (2018). Effects of
driving distance and transport time on mortality among level I and II traumas occurring in a metropolitan area.
Journal of Trauma and Acute Care Surgery, 85(4), 756-765. DOI: 10.1097/TA.0000000000002041

Kashani, P., & Saberinia, A. (2019). Management of multiple traumas in emergency medicine department: A
review. Journal of family medicine and primary care, 8(12), 3789-3797.
https://doi.org/10.4103/jfmpc.jfmpc_774 19

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.05.2023.p137XX WWW.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.05.2023.p137XX
http://ijsrp.org/
http://www.cdc.gov/injury/wisqars
https://doi.org/10.1007/s12061-020-09362-3
https://doi.org/10.2105/AJPH.2013.301223
https://doi.org/10.1080/10903120802290745
http://journal.ui.ac.id/index.php/eJKI/article/view/8148
http://dx.doi.org/10.1016/j.jth.2017.05.005
https://doi.org/10.5005/jp-journals-10071-23120
https://doi.org/10.5005/jp-journals-10071-23120
https://www.orthobullets.com/trauma/1055/trauma-scoring-systems
https://doi.org/10.4103/jfmpc.jfmpc_774_19

International Journal of Scientific and Research Publications, Volume 13, Issue 5, May 2023 445

ISSN 2250-3153

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Kristiansen, T., Lossius, H. M., Sereide, K., Steen, P. A., Gaarder, C., & Nass, P. A. (2011). Patients Referred to a
Norwegian Trauma Centre: effect of transfer distance on injury patterns, use of resources and outcomes. Journal of
trauma management & outcomes, 5(1), 1-8.

Kuo, S., Kuo, P. J., Chen, Y. C., Chien, P. C., Hsich, H. Y., & Hsieh, C. H. (2017). Comparison of the new
Exponential Injury Severity Score with the Injury Severity Score and the New Injury Severity Score in trauma
patients: A cross-sectional study. PloS one, 12(11), e0187871. https://doi.org/10.1371/journal.pone.0187871

Lord, J. M., Midwinter, M. J., Chen, Y-F., Belli, A., Brohi, K., Kovacs, E. J. K., Koenderman, L., Kubes, P., & Liford,
R. (2014). The systemic immune response to trauma: an overview of pathophysiology and treatment. The Lancet,
384(9952), 1455-1465. DOI: 10.1016/S0140-6736(14)60687-5

Mba Mba, C., Bai, X., Li, Z., Tang, Z., Wang, W., & Yang, Z. (2008). Diagnosis and treatment of 42 cases of multiple
injuries with pancreatic injury. Journal of Huazhong University of Science and Technology. Medical sciences = Hua
zhong ke ji da xue xue bao. Yi xue Ying De wen ban = Huazhong keji daxue xuebao. Yixue Yingdewen ban, 28(1),
84-86. https://doi.org/10.1007/s11596-008-0121-x

McConnell, K. J., Newgard, C. D., Mullins, R. J., Arthur, M., & Hedges, J. R. (2005). Mortality benefit of transfer
to level I versus level II trauma centers for head-injured patients. Health services research, 40(2), 435-457.
https://doi.org/10.1111/j.1475-6773.2005.00366.x

Mestoui, Z. E., Jalalzadeh, H., Giannakopoulos, G. F., & Zuidema, W. P. (2015). Incidence and etiology in a Dutch
level 1 trauma center. European Journal of Emergency Medicine, 00(00), 1-6. DOI:
10.1097/MEJ.0000000000000293

National Highway Traffic Safety Administration (NHTSA), (2012). The association between crash proximity to
level 1 and 2 trauma centers and crash scene mortality of drivers injured in fatal crashes. NHTSA’s National Center
for Statistics and Analysis

Neugebauer, E. A., Waydhas, C., Lendemans, S., Rixen, D., Eikermann, M., & Pohlemann, T. (2012). The treatment
of patients with severe and multiple traumatic injuries. Deutsches Arzteblatt international, 109(6), 102-108.
https://doi.org/10.3238/arztebl.2012.0102

Novianty, N. (2017). Gambaran Cedera Kepala Dengan Multipel Trauma Ekstrakranial Di Rsup Haji Adam Malik
Medan Januari — Desember Tahun 2014-2015. Skripsi. Fakultas Kedokteran Universitas Sumatera Utara

NSW Institute of Trauma and Injury Management. (2020). Injury Severity Score. Available from:
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-
scoring/injury_severity_score

P. H., & van Wessem, K. J. P. (2020). Global changes in mortality rates in polytrauma patients admitted to the ICU—
a systematic review. World Journal of Emergency Surgery, 15(1). doi:10.1186/s13017-020-00330-3

Palmer C. (2007). Major trauma and the injury severity score--where should we set the bar?. Annual proceedings.
Association for the Advancement of Automotive Medicine, 51, 13-29.

Pape, H. C. (2012). Classification of patients with multiple injuries—Is the polytrauma patient defined adequately
in 2012?. Injury Journal, 43(2), 127-128. DOIL: 10.1016/j.injury.2011.12.014

Pape, H. C., Lefering, R., Butcher, N., Peitzman, A., Leenen, L., Marzi, 1., Lichte, P., Josten, C., Bouillon, B.,
Schmucker, U., Stahel, P., Giannoudis, P., & Balogh, Z. (2014). The definition of polytrauma revisited: An
international consensus process and proposal of the new ‘Berlin definition’. Journal of Trauma and Acute Care
Surgery, 77(5), 780-786. DOI: 10.1097/TA.0000000000000453

Pfeifer, R., & Pape, H. C. (2016). Diagnostik und Versorgungsstrategien beim polytraumatisierten Patienten
[Diagnostics and treatment strategies for multiple trauma patients]. Der Chirurg; Zeitschrift fur alle Gebiete der
operativen Medizen, 87(2), 165—175. https://doi.org/10.1007/s00104-015-0139-0

Pfeifer, R., Teuben, M., Andruszkow, H., Barkatali, B. M., & Pape, H. C. (2016). Mortality patterns in patients with
multiple trauma: a systematic review of autopsy studies. PloS one, 11(2), €0148844.

Ramadiputra, G., Ismiarto, Y. D., & Herman, H. (2019). Survey Penyebab Kematian Berdasarkan Prosedur Advance
Trauma Life Support (ATLS) pada Pasien Multiple Trauma di Instalasi Gawat Darurat (IGD) Bedah Rumah Sakit
Hasan Sadikin Bandung Periode Januari — Juli 2014. Syifa' MEDIKA: Jurnal Kedokteran dan Kesehatan, [S.1.],
v. 9, n. 1, p. 10-15, feb. 2019. ISSN 2580-6971. Available from: <https://jurnal.um-
palembang.ac.id/syifamedika/article/view/1339>. DOI: https://doi.org/10.32502/sm.v9i1.1339.

Ranti, Raudatul & Sapan, Heber & Kalesaran, Laurens. (2016). Aplikasi revised trauma score, injury severity score,
dan trauma and injury severity score dalam memrediksi mortalitas pada pasien multitrauma di IRDB BLU RSUP
Prof. Dr. R. D. Kandou Manado. JURNAL BIOMEDIK (JBM). 8. 10.35790/jbm.8.2.2016.12699.

Rapsang, A. G., & Shyam, D. C. (2015). Scoring systems of severity in patients with multiple trauma. Cirugia
Espanola, 93(4), 213-221. DOI: 10.1016/j.ciresp.2013.12.021

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.05.2023.p137XX WWW.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.05.2023.p137XX
http://ijsrp.org/
https://doi.org/10.1371/journal.pone.0187871
https://doi.org/10.1007/s11596-008-0121-x
https://doi.org/10.1111/j.1475-6773.2005.00366.x
https://doi.org/10.3238/arztebl.2012.0102
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/injury_severity_score
https://www.aci.health.nsw.gov.au/get-involved/institute-of-trauma-and-injury-management/Data/injury-scoring/injury_severity_score
https://doi.org/10.1007/s00104-015-0139-0
https://jurnal.um-palembang.ac.id/syifamedika/article/view/1339
https://jurnal.um-palembang.ac.id/syifamedika/article/view/1339
https://doi.org/10.32502/sm.v9i1.1339

International Journal of Scientific and Research Publications, Volume 13, Issue 5, May 2023 446

ISSN 2250-3153

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Rau, C-S., Wu, S-C., Kuo, P-J., Chen, Y-C., Chien, P-C., Hsich, H-Y., & Hsieh, C-H. (2017). Polytrauma defined
by the new Berlin definition: A validation test based on propensity-score matching approach. International Journal
of Environmental Research and Public Health, 14(9), 1045. DOI: 10.3390/ijerph14091045

Salih T, Martin P, Poulton T, et al Distance travelled to hospital for emergency laparotomy and the effect of travel
time on mortality: cohort study BMJ Quality & Safety Published Online First: 23 June 2020. doi: 10.1136/bmijgs-
2019-010747

Salim, C. (2015). Sistem penilaian trauma. Cermin Dunia Kedokteran (CDK-232), 42(9), 702-709. Available from:
http://www.cdkjournal.com/index.php/CDK/article/download/973/698

Samin, O. A., & Civil, I. D. (1999). The New Injury Severity Score Versus the Injury Severity Score in Predicting
Patient Outcome: A Comparative Evaluation on Trauma Service Patients of the Auckland Hospital. Annual
Proceedings / Association for the Advancement of Automotive Medicine, 43, 1-15

Setiawan, G., Murni, T. W., Nusjirwan, R., & Sobarna, R. (2019). Perbandingan Sensitivitas dan Spesifisitas Lung
Organ Failure Score (LOFS) dan Thoracic Trauma Severity Score (TTSS) terhadap Pemakaian Ventilator pada
Pasien Trauma Multipel disertai Trauma Tumpul Toraks. Jurnal llmu Bedah Indonesia, 47(1), 69-85.

Stengel, D., Mutze, S., Giithoff, C., Weigeldt, M., von Kottwitz, K., Runge, D., ... & Kahl, T. (2020). Association of
low-dose whole-body computed tomography with missed injury diagnoses and radiation exposure in patients with
blunt multiple trauma. JAMA surgery, 155(3), 224-232.

Stevenson, M., Segui-Gomez, M., Lescohier, 1., Dicala, C., & McDonald-Smith, G. (2001). An overview of the
injury severity score and the new injury severity score. Injury prevention : journal of the International Society for
Child and Adolescent Injury Prevention, 7(1), 10—13. https://doi.org/10.1136/ip.7.1.10

Stoutenbeek, C. P, Van Saene, H. K. F., Little, R. A., & Whitehead, A. (2007). The effect of selective
decontamination of the digestive tract on mortality in multiple trauma patients: a multicenter randomized controlled
trial. Intensive care medicine, 33(2), 261-270.

Subdirektorat Statistik Transportasi Badan Pusat Statistik Republik Indonesia (BPS RI). (2018). Statistik
transportasi  darat.  Jakarta:  Badan  Pusat  Statistik  Republik  Indonesia.  Availabe  from:
https://www.bps.go.id/publication/download.html?nrbvfeve=N2ZkZDMzNzkx MDhiNGE2MGUwNDZmNGM4
&xzmn=aHROcHM6Ly93d3cuYnBzL mdvLmlk[.3B1YmxpY2F0aW9uLzZIwWMTkvM TEvM]jcvN2ZkZDMzNzkx
MDhiNGE2MGUwNDZmNGM4L3N0Y XRpc3Rpayl0cmFuc3BvenRhc2ktL WRhemFOLSOyMDE4LmhObWw
%3D&twoadfnoarfeauf=MjAyMCOxMSO0xMCAwM ToyMzowMg%3D%3D

The Committee to Develop the Reorganized Specialty of Trauma, Surgical Critical Care, and Emergency Surgery
Acute Care Surgery: Trauma, Critical Care, and Emergency Surgery, The Journal of Trauma: Injury, Infection, and
Critical Care: March 2005 - Volume 58 - Issue 3 - p 614-616 doi: 10.1097/01.TA.0000159347.03278.E1

Tile, M., Helfet, D. L., Kellam, J. F., & Vrahas, M. (Eds.). (2015). 1.4 General assessment and management of the
polytrauma patient. Fractures of the Pelvis and Acetabulum. doi:10.1055/b-0035-121623

Torabi, M., Abadi, F. M. S., & Baneshi, M. R. (2018). Blood sugar changes and hospital mortality in multiple trauma.
The American Journal of Emergency Medicine, 36(5), 816-819.

Trentz, O. (2014). Polytrauma: Pathophysiology, priorities, and management. General Trauma Care and Related
Aspects, 69-76. DOI 10.1007/978-3-540-88124-7 5

Wafaisade, A., Lefering, R., Bouillon, B., Sakka, S. G., Thamm, O. C., Paffrath, T., ... & Trauma Registry of the
German Society for Trauma Surgery. (2011). Epidemiology and risk factors of sepsis after multiple trauma: an
analysis of 29,829 patients from the Trauma Registry of the German Society for Trauma Surgery. Critical care
medicine, 39(4), 621-628.

Watts, H. F., Kerem, Y., & Kulstad, E. B. (2012). Evaluation of the revised trauma and injury severity scores in
elderly trauma patients. Journal of emergencies, trauma, and shock, 5(2), 131-134. https://doi.org/10.4103/0974-
2700.96481

Wiratama, B. S., Chen, P. L., Chao, C. J., Wang, M. H., Saleh, W., Lin, H. A., & Pai, C. W. (2021). Effect of distance
to trauma centre, trauma centre level, and trauma centre region on fatal injuries among motorcyclists in
taiwan. International journal of environmental research and public health, 18(6), 2998.

World Health Organization (WHO). (2007). Preventing injuries and violence: A guide for ministries of health.
Geneva: World Health Organization. Available from:
http://www.who.int/violence_injury_prevention/publications/injury_policy_planning/prevention_moh/en/

World Health Organization (WHO). (2013). Status keselamatan jalan di WHO regional Asia Tenggara tahun 2013.
Available from: http://www.searo.who.int/entity/disabilities_injury_rehabilitation/documents/roadsafety-
factsheetino.pdf?ua=1

Xu, D., Ai, Y., & Xu, Q. (1999). Hunan yi ke da xue xue bao = Hunan yike daxue xuebao = Bulletin of Hunan
Medical University, 24(3), 285-28

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.05.2023.p137XX WWW.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.05.2023.p137XX
http://ijsrp.org/
http://www.cdkjournal.com/index.php/CDK/article/download/973/698
https://doi.org/10.1136/ip.7.1.10
https://www.bps.go.id/publication/download.html?nrbvfeve=N2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4&xzmn=aHR0cHM6Ly93d3cuYnBzLmdvLmlkL3B1YmxpY2F0aW9uLzIwMTkvMTEvMjcvN2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4L3N0YXRpc3Rpay10cmFuc3BvcnRhc2ktLWRhcmF0LS0yMDE4Lmh0bWw%3D&twoadfnoarfeauf=MjAyMC0xMS0xMCAwMToyMzowMg%3D%3D
https://www.bps.go.id/publication/download.html?nrbvfeve=N2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4&xzmn=aHR0cHM6Ly93d3cuYnBzLmdvLmlkL3B1YmxpY2F0aW9uLzIwMTkvMTEvMjcvN2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4L3N0YXRpc3Rpay10cmFuc3BvcnRhc2ktLWRhcmF0LS0yMDE4Lmh0bWw%3D&twoadfnoarfeauf=MjAyMC0xMS0xMCAwMToyMzowMg%3D%3D
https://www.bps.go.id/publication/download.html?nrbvfeve=N2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4&xzmn=aHR0cHM6Ly93d3cuYnBzLmdvLmlkL3B1YmxpY2F0aW9uLzIwMTkvMTEvMjcvN2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4L3N0YXRpc3Rpay10cmFuc3BvcnRhc2ktLWRhcmF0LS0yMDE4Lmh0bWw%3D&twoadfnoarfeauf=MjAyMC0xMS0xMCAwMToyMzowMg%3D%3D
https://www.bps.go.id/publication/download.html?nrbvfeve=N2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4&xzmn=aHR0cHM6Ly93d3cuYnBzLmdvLmlkL3B1YmxpY2F0aW9uLzIwMTkvMTEvMjcvN2ZkZDMzNzkxMDhiNGE2MGUwNDZmNGM4L3N0YXRpc3Rpay10cmFuc3BvcnRhc2ktLWRhcmF0LS0yMDE4Lmh0bWw%3D&twoadfnoarfeauf=MjAyMC0xMS0xMCAwMToyMzowMg%3D%3D
https://doi.org/10.4103/0974-2700.96481
https://doi.org/10.4103/0974-2700.96481
http://www.who.int/violence_injury_prevention/publications/injury_policy_planning/prevention_moh/en/
http://www.searo.who.int/entity/disabilities_injury_rehabilitation/documents/roadsafety-factsheetino.pdf?ua=1
http://www.searo.who.int/entity/disabilities_injury_rehabilitation/documents/roadsafety-factsheetino.pdf?ua=1

