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Introduction  
 
Traffic trauma is a serious public and healthy 
problem of modern society that leaves 

consequences in the form of lost yr of life and 
high mortality rates (1,2). The WHO estimates 

Abstract 
Background: Effective care of any trauma is a priority in all health care systems. If a patient gets adequate 
treatment within "golden hour" from the injury the prognosis is better, but not as the only factor. The objective 
was focused on the influence of time and spacial distance of the hospital from the accident as determinant 
factors of survival, all in the aim Public Health System of Montenegro reorganisation for better accessibility for 
traumatized persons from 2011-2020.  
Methods: Among 334 subjects, three groups were defined according to the type of injury: bleeding, 
ashpyxiations, and cranio-cerebral injuries. In every group lethal and non-lethal subjects were analyzed.  
Results: Cut-off values are given by ROC curves following proximity and transportation time to hospital spe-
cific for injury sustained, as well as for nearest hospital, showed significant differences for proximity of any hos-
pital for bleeding and asphyxiation injuries, and for proximity of any hospital and transportation time to the 
hospital specific for the sustained cranio-cerebral injury.  
Conclusion: Most of the seriously injured patients with bleeding or asphyxiation could be taken care of in any 
hospital while for cranio-cerebral injuries the specific hospital is crucial. How it is very often about, different 
organ systems are usualy injured in single patient, so the forming of easily available trauma centers net is the 
best solution for Montenegro, which is necessary for better survival rates.  
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that 1.35 million people die and more than 50 
million are injured in road accidents worldwide 
each year (3). Factors such as the availability of 
adequate health care, emergency response, 
experience and organization of the trauma team, 
hospital distance, hospital equipment and 
professional skills for adequate care of severely 
injured-directly affect the quality and outcome of 
treatment and increase chances of survival (4,5).  
Emergency pre-hospital care of the injured is 
necessary for the final outcome of treatment 
because there are a number of time-sensitive 
activities required to achieve full effectiveness of 
care for the injured (3,6-11).  
“Golden Hour” is a term present in the trauma-
related literature and includes the maximum time 
of patient care and transportation for a better 
outcome. If the patient receives adequate 
treatment within one hour of the injury, the 
prognosis is better, which is approximately time 
as a significant factor in the treatment of the 
injured (8,7). 
Montenegro is a small country with a complex 
geography, and even in addition to a large road 
network, it has a weak infrastructure in terms of a 
modern understanding of fast road transport. 
Therefore, the possibility of providing adequate 
and timely care guaranteed to citizens by the 
Constitution and the Health Act is questionable, 
especially to those living in remote places away 
from health centers where the emergency 
parameter could be very important for survival 
(12, 13). 
Death from traffic trauma affects not only 
victims but also their families and community at 
the national level with physical, psychological and 
economic consequences that affect the quality of 
life after survival (13-22).  
We aimed to determine the general demographic 
characteristics of traffic accidents in Montenegro 
with a special goal on the impact of temporal and 
spatial distance of the hospital from the place 
where the accident occurred as a determinant of 
survival. The research will try to determine the 
need for reorganization of the health care system 
of Montenegro in order to make health care 
more accessible to severely traumatized persons. 

 

Materials and Methods  
 
This research was designed as observational case-
control study. Ethical Commetee of the Faculty 
of Medical Science, Universty of Kragujevac 
approved the study. The population from which 
the respodents were sampled were all participants 
in traffic accidents in Montenegro with serious 
body injuries or death due to injuries or 
complications caused by them from 2011-2020. 
All participants in traffic accidents with serious 
body injuries were taken as observational cases: 
pedestrians, drivers and passengers of motor 
vehicles, bikers, motorcyclists, motorcycle 
passengers, as well as drivers of agricultural and 
other machineries. 
From the population under study, we denifed 
three groups of respondents according to the 
type of body injuries: 

- First group: injuries related to bleeding 
(injuries of the big blood vessels 
including traumatic amputations and 
injuries of internal organs that lead to 
external or internal bleeding), 

- Second group: injuries related to 
respiratory disorders (different forms of 
asphyxias, drowning, chest and 
abdominal compression, haemo/-
pneumothorax, etc). 

- Third group: cranio-cerebral injuries (but 
only these medically treated as different 
kinds of intracranial hemorrhages and 
certain forms of cerebral contusions). 

In every group we differentiated lethal and non-
lethal subjects. Group "cases" presented the ones 
with fatal injuries leading to death; group 
"controls" was formed from the cases who 
survived the immediate period after the injury 
(transported to the hospital alive where they were 
cured, healed or died from some other causes 
which were not directly related to the injury). 
Research included 334 subjects autopsied at the 
Center for Forensic Medicine in Podgorica or 
they were treated in the hospitals in Montenegro. 
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Using t-test with accepted values of probability of 
the error of the first type α =0.05, the strenghts 
of the study 0.95, the size of the sample in whole 
was estimated to 100 of examined ones for every 
of three groups (sorted according to the injury 
types). 
 

Results  
 
During the period from 2011-2020 verage age of 
respodents observed at the level of the entire 
study population was 43.01 ± 18.13 yr (the 
youngest respodent was 13 and the oldest 82). 
Concerning to the gender, there were 257 males 
(76.9%) and 77 females (23.01%). The gender 
ratio was approximately 3:1. 
Observed in relation to the outcome of injuries 
to participants in traffic, there were 183 (54.8%) 
examined ones with fatal outcome (cases group) 
and 151 participant (45.2%) who survived 
(control group). Average age of the participants 
with the fatal outcome was 42.69 ± 18.66 (min 
13, max 82) and in the group of the survived 
ones 43.41 ± 17.52 (min 15, max 78). There is no 
significant difference in the average age between 
the groups (Mann Whitney U-test, P=0.652). 
Between respodents with fatal outcome were 139 
males (54.1% of the whole male population) and 

44 females (57.1% of the whole female 
population) and among control respodents were 
118 (45.9%) males and 33 (42.9%) females. There 
was not found any significant gender difference 
among respondents according to the injuries 
outcome (x²=0.117; P=0.732). 
Among 334 examined participants in the traffic 
accidents, 110 died during transport to the 
hospital or on the day of admission (32.9%), 73 
participants survived injuries for some period of 
time (21.9%) and 151 participant survived the 
traffic accident (45.2%). 
We distinguished the hospitals specific for a 
therapy regarding the every certain injured patient 
and the nearest hospital which in some cases was 
not a proper one for the treatment of that 
patinet. Average distance from tha place od 
accident to the hospital specific for a therapy was 
37.10 ± 45.08 km (min 1 km, max 170 km). 
Average time of a transport of the injured to the 
hospital specific for a therapy was 1.53 ± 0,86 h 
(min within 1 h, max 5 h). Observed according to 
the nearest hospital the average distance was 
13,41 ± 14,50 km (min whitin 1 h, max 2 h). 
Space distance between the nearest hospital and 
the hospital specific for a therapy as the time of a 
transport have significant influence on outcome 
of injuring in the traffic accidents (Table 1). 

 
Table 1: Influence of time and spatial distance on the outcome of the traffic accidents 

 

Variable Exp (B) 95% CI Р 

Proximity of the hospital specific for the sustained injury (km) 1.043 1.03‒1.06 < 0.001 

Transportation time to the hospital specific for the sustained 
injury (h) 

4.389 2.79‒6.89 < 0.001 

Proximity of the nearest hospital (km) 1.041 1.02‒1.06 < 0.001 

Transportation time to the nearest hospital (h) 5.966 0.73‒49.04 0.097 

 
Bleeding 
Among 111 respondents diagnosed with severe 
bleeding, 65 (58.6%) died and 46 survived 
(41.4%). According to a gender distribution there 
were 89 male persons (80.2%) and 22 female per-
sons (19.8%). When it is about survival among 
participants with bleeding diagnosed 17 (15.3%) 
died during transport or on the admission day, 29 

(26.1%) lived for some time, and 65 (58.6%) sur-
vived. This difference is statistically significant (x² 
= 111.000; P<0.001). There is statistically im-
portant influence of spatial distance from the 
nearest hospital (r=0.002), hospitals specific be-
cause of the type of the therapy (r=0.001) on the 
outcome of injuring in traffic accidents (Table 2). 
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Table 2: Influence of time and spatial distance on the outcome of bleeding accidents 

 

Time and spatial distance Outcome N° Ȳ SD Р 

Proximity of the hospital specific for 
the sustained injury (km) 

Lethal 46 21.48 18.3 0.001 
Survived 65 11.20 12.4 

Transportation time to the hospital 
specific for the sustained injury (h) 

Lethal 46 1.13 0.4 0.302 
Survived 65 1.06 0.2 

Proximity of the nearest hospital (km) Lethal 46 20.29 16.4 0.002 
Survived 65 11.20 12.4 

Transportation time to the nearest 
hospital (h) 

Lethal 46 1.02 0.15 0.806 
Survived 65 1.02 0.12 

 
According to a dominant injury at the persons 
with a bleeding it was noticed statistically 
significant impact to an outcome of traffic 
accidents (x² =52.968; P=0.001). The highest 
percentage of died ones in category of bleeding 
had thoracic aortic injury (30.4%), followed by 
participants with multiple injuries of abdominal 
and pelvis injuries (13.1%), and on the third 
position according to a fatal outcome are 
participants with single abdominal organ injury 
(10.9%). In relation to the dominant injury in 
persons with bleeding it was noticed statistically 
important impact to an outcome of traffic 
accidents (x² = 52.968; P=0.001).  

 
Asphyxiation 
Among 100 respondents with asphyxia 
diagnosed, 45 of them (45.0%) died and 55 
survived (55.0%). According to gender 
distribution there were 75 persons male (75.0%) 
and 25 female (25.0%). When it comes to 
survival from the total number with asphyxiation 
diagnosed 24 (24.0%) died during transport or on 
admission day, 21 survived for some time 
(21.0%) and 55 (55.0%) survived. There is 
statistically significant impact of the spatial 
distance and time of transport to an outcome of 
injuries in traffic accidents (Table 3). 

  
Table 3: Influence of spatial distance and time of transport to an outcome of traffic accidents with asphyxiation 

 

Time and spatial distance Outcome N° Ȳ SD Р 

Proximity of the hospital specific for the 
sustained injury (km) 

Lethal 45 21.36 22.4 0.002 
Survived 55 9.56 10 

Transportation time to the hospital 
specific for the sustained injury (h) 

Lethal 45 1.22 0.42 0.003 
Survived 55 1.02 0.14 

Proximity of the nearest hospital (km) Lethal 45 18.67 20.1 0.007 
Survived 55 9.56 10 

Transportation time to the nearest 
hospital (h) 

Lethal 45 1.11 0.32 0.024 
Survived 55 1 0 

 
According to a dominant injury to persons with 
asphyxiation there was no significant influence to 
the outcome of traffic accidents (x² = 14.081; 
P=0.296). The highest percentage of died ones in 
a category of asphyxiation had 
hematopneumothorax (48.9%), followed by 
participants with skull and face bones fractures 

(13.4%), and on a third position according to a 
fatal outcome were participants with 
pneumothorax (11.3%). 
 
Cranio-cerebral injuries 
Among 122 respondents with head injuries 
diagnosed, 91 of them died (74.6%) and 31 
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survived (25.4%). According to a gender 
distribution there were 90 male persons (75.4%) 
and 30 female persons (24.6%). An indirect death 
cause was mostly injury of brain's tissue, isolated 
cerebral contussion in 20 cases (13.3%), 
combined with subarachnoid haemorrhage 23 
(18.7%), combined with subdural haemorrhage 
16 (13%), isolated epidural haemorrhage 12 
(9.8%), and isolated subdural haemorrhage 7 
(5.7%).  

When it is about survival for some time, from a 
number of injured ones in total with a diagnosed 
brain injury 24 (24.0%) died during transport or 
during admission day, 21 (21.0%) lived for some 
time and 55 (55.0%) survived. 
There is significant difference between examined 
groups in the spatial distance of the nearest 
hospital and the hospital specific for a type of 
therapy from the place where an accident 
occured (P<0.001) such as distance of the nearest 
hospital (P< 0.001) (Table 4).  

 
Table 4: Influence of spatial distance and time of a transport to an outcome of traffic accidents with head injuries 

 

Time and spatial distance Outcome N° Ȳ SD Р 

Proximity of the hospital specific for 
the sustained injury (km) 

Lethal 31 27.77 20.241 0.000 

Survived 92 89.74 51.055 
Transportation time to the hospital 
specific for the sustained injury (h) 

Lethal 31 1.52 0.626 0.000 
Survived 92 2.51 0.947 

Proximity of the nearest hospital (km) Lethal 31 6.29 5.826 0.000 
Survived 92 13.53 13.992 

Transportation time to the nearest 
hospital (h) 

Lethal 31 1 0 0.241 
Survived 92 1.01 0.105 

 
ROC curves 
Cut-off values are given by ROC curves 
following bleeding (Fig. 1), asphyxiation (Fig. 2), 
and cranio-cerebral injuriy (Fig. 3), for Proximity 
of the hospital specific for the sustained injury 
(km), Transportation time to the hospital specific 
for the sustained injury (h), Proximity of the 

nearest hospital (km), and Transportation time to 
the nearest hospital (h), consequently for all fig-
ures. Significant differences are shown for prox-
imity of any hospital for bleeding and asphyxia-
tion injuries, and for proximity of any hospital 
and transportation time to the hospital specific 
for the sustained cranio-cerebral injury. 

 

 
Fig. 1: ROC curves following bleeding: (1) Proximity of the hospital specific for the sustained injury (km), (2) 

Transportation time to the hospital specific for the sustained injury (h), (3) Proximity of the nearest hospital (km), 
and (4) Transportation time to the nearest hospital (h) 
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Fig. 2: ROC curves following asphyxiation: (1) Proximity of the hospital specific for the sustained injury (km), (2) 
Transportation time to the hospital specific for the sustained injury (h), (3) Proximity of the nearest hospital (km), 

and (4) Transportation time to the nearest hospital (h) 

 

 
Fig. 3: ROC curves following cranio-cerebral injuries: (1) Proximity of the hospital specific for the sustained injury 

(km), (2) Transportation time to the hospital specific for the sustained injury (h), (3) Proximity of the nearest hospital 
(km), and (4) Transportation time to the nearest hospital (h) 

 

Discussion  
 
The study under review belongs to a group of 
those one which determine dominant factors of 
decreasment of mortality to traumatised patients 
(23-25). 
Beside independent variables, those which cannot 
be changed by health institutions reorganisation 
and they are type and severity of the injury, usage 
of security systems and similar- there are 
prehospital and hospital factors which are also 
important for survival. Adequate spatial and 
temporal distance of the hospitals specific for a 
therapy is an important factor in surviving, so the 
rates of survival are high if the distance between 
specific hospitals and place of the accident is 45 
min (26). Beside that, decreasment of prehospital 
interval for only 10 min from average 25 min to 
15 min necessary for transport to the a hospital 
leads to significant decreasment of the risk from 
fatal outcome to one third of injured in traffic 

accidents (6). Some other studies didn't improve 
speed as a significant factor for survival (13,14), 
specially if it is about head injuries but the level 
of success of functional recovery is bigger in the 
case when the patient arrives into trauma center 
for time period of 60 min (17). For sure, 
depending from characteristics and type of the 
injury which endagered life, adequate prehospital 
help decreases mortality even when the time of 
transport to trauma center (16) is longer what 
depends from obstructive injuries of respiratory 
system, some types of bleeding and etc.  
Montenedro is a small European and 
Mediterranean country with surface of 13.812 
km² with 621.718 inhabitants and higher number 
of small towns which are, because of the 
inaccessible terain, scaterred not spatially but 
temporaly from the nearest hospitals and 
hospitals specific for type of injury what 
influences outcome of survival because of the 
different accessibility. Our study showed that if 
even the average distance of the specific hospitals 
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were 37 km the average time of transport to the 
hospitals was 01:30 h while the nearest hospital 
was 13 km away from the accident place even an 
hour timely. This speaks in favor of slow reaction 
of emergency services and rescue teams (27).  
Prehospital triasis, checking of the patient and 
adequate estimation of the injury type is an 
important factor in bringing decision about 
should the patient be transported into the nearest 
hospital or specific hospital (18, 28).  
If we take into consideration actual organisation 
of the hospitals around Montenegro, adequate 
evaluation of the Emergency Medical Service on 
the terrain about patient care in the general 
hospitals ot trauma center (Clinical Center or 
Special hospital for ortopedics and neurosurgery) 
could be essential for saving the time what was 
represented also in aanother study (9). Therefore, 
when it is estimated that the patient could survive 
transport to the institution for complete care 
(trauma center) than it is better to decide 
immediately for that transport because the 
patient will have better chances to survive (15). 
However, there are injuries which requires 
immediate treatment at the place of accident and 
it should not wait on transport to trauma center 
(29). Importance of triasis on the place of the 
accident is big but study (30) and our research 
showed that offered help on the place of accident 
does not have to necessarily decrease mortality 
and morbidity, already mortality was higher 
between the patients with Glasgow Coma Score 
lower than 9.  
Our study showed that spatial and temporal 
distance are statistically important factor for 
survival of svere brain injuries but the cut-off 
values of spatial and temporial distance are very 
low, so we come to the conclusion that survival 
depends not only from type of injury but also to 
the type transport of injured. Because of the 
continuous monitoring of traffic but also other 
forms of traumatism it's necessary to posses 
appropriate registers for planning purposes of 
developing system such it was represented in 
study (31). 
In the system such as ours where the results of 
research showed that even beside relatively good 

average spatial distance of the nearest hospitals, 
the time of transport is bad so the type of 
transport could influence on survival – private or 
by emergency medical service. 
 

Conclusion  
 
Most of the seriously injured patients with 
bleeding or asphyxia could be taken care of in 
any of the local hospitals while for brain injuries 
the specific hospital is crucial. How it is very 
often about half traumatised patients or the 
patients with serious injuries of the different 
systems, forming of the net of the easily and fast 
available specific centres is the best solution for 
choosing prehospital factors that are necessary 
for survival. 
 

Journalism Ethics considerations  
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or 
falsification, double publication and/or 
submission, redundancy, etc.) have been 
completely observed by the authors.  
 

Aknowledgements  
 
Manuscript represents a part of doctoral 
disertation of Mr. Damir Pelicic. Research was 
allowed from the side of the Ethic Commitee of 
the Clinical Center of Montenegro. No funding 
from any interests obtained. 
 

Conflict of interest  
 
This research process under full professional 
responsibility does not include any conflict of 
interests.  
 

References 
 

1. Adeloye D, Thompson JY, Akanbi MA, et al 
(2016). The burden of road traffic crashes, 
injuries and deaths in Africa: a systematic 

http://ijph.tums.ac.ir/


Damir et al.: Influence of Spatial and Temporal Distance of the Hospital on Survival … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      2296 

review and meta-analysis. Bull World Health 
Organ, 94(7): 510-521A.  

2. Babu BV, Viswanathan K, Ramesh A, et al 
(2019). An Interventional Study on Compre-
hensive Emergency Care and Trauma Regis-
try for Road Traffic Injuries in India: A Pro-
tocol. Adv J Emerg Med, 3(4): e50. 

3. World Health Organization (2018). Global status 
report on road safety 2018: summary. World 
Health Organization, Geneva. 

4. Bayiga Zziwa E, Muhumuza C, Muni KM, et al 
(2019). Road traffic injuries in Uganda: pre-
hospital care time intervals from crash scene 
to hospital and related factors by the Uganda 
Police. Int J Inj Contr Saf Promot, 26(2): 170-
175. 

5. Khorasani-Zavareh D, Mohammadi R, Bohm K 
(2018). Factors influencing pre-hospital care 
time intervals in Iran: a qualitative study. J Inj 
Violence Res, 10(2): 83-90. 

6. Sánchez-Mangas R, García-Ferrrer A, de Juan A, 
et al (2010). The probability of death in road 
traffic accidents. How important is a quick 
medical response? Accid Anal Prev, 42(4): 
1048-56.  

7. Newgard CD, Schmicker RH, Hedges JR, et al 
(2010). Resuscitation Outcomes Consortium 
Investigators. Emergency medical services 
intervals and survival in trauma: assessment of 
the "golden hour" in a North American 
prospective cohort. Ann Emerg Med, 55(3): 
235-246.e4.  

8. Lerner EB, Moscati RM (2001). The golden 
hour: scientific fact or medical "urban 
legend"? Acad Emerg Med, 8(7): 758-60.  

9. Harrington DT, Connolly M, Biffl WL, et al 
(2005). Transfer times to definitive care 
facilities are too long: a consequence of an 
immature trauma system. Ann Surg, 241(6): 
961-6; discussion 966-8.  

10. Gomes E, Araújo R, Carneiro A, et al (2010). 
The importance of pre-trauma centre 
treatment of life-threatening events on the 
mortality of patients transferred with severe 
trauma. Resuscitation, 81(4): 440-5.  

11. Dinh MM, Bein K, Roncal S, et al (2013). 
Redefining the golden hour for severe head 
injury in an urban setting: the effect of 
prehospital arrival times on patient outcomes. 
Injury, 44(5): 606-10.  

12. Orhon R, Eren SH, Karadayi S, et al (2014). 
Comparison of trauma scores for predicting 
mortality and morbidity on trauma patients. 
Ulus Travma Acil Cerrahi Derg, 20(4): 258-64.  

13. World Health Organization (2015). Global status 
report on road safety 2015. World Health 
Organization, Geneva. 

14. Eftekhari A, Dehghani Tafti A, Khorasani-
Zavareh D, et al (2019). Root causes of pre-
ventable prehospital deaths in road traffic in-
juries: a systematic review. Trauma Monthly, 
24(4): 1–8.  

15. Ramadani N, Zhjeqi V, Berisha M, et al (2017). 
Public health profile of road traffic accidents 
in Kosovo 2010–2015. Macedonian J Med Sci, 
5(7): 1036–1041.  

16. Soori H, Khorasani-Zavareh D (2019). Road 
traffic injuries measures in the Eastern Medi-
terranean Region: findings from the Global 
Status Report on Road Safety-2015. J Inj Vio-
lence Res 11(2): 149–158.  

17. Alharbi RJ, Lewis V, Mosley I, et al (2020). Cur-
rent trauma care system in Saudi Arabia: A 
scoping literature review. Accid Anal Prev, 144: 
105653. 

18. Aljerian N, Alhaidar S, Alothman A, et al (2018). 
Association between the mode of transport 
and in-hospital medical complications in 
trauma patients: findings from a level-I trau-
ma center in Saudi Arabia. Ann Saudi Med, 
38(1): 8-14. 

19. TŅien K, Bredal IS, Skogstad L, et al (2011). 
Health related quality of life in trauma pa-
tients. Data from a one-year follow up study 
compared with the general population. Scand J 
Trauma Resusc Emerg Med, 19(1): 22. 

20. Bhoi S, Singh A, Sinha TP, et al (2018). Magni-
tude and Spectrum of Injuries Sustained in 
Road Traffic Accidents Among Two Wheeler 
Riders and Correlation with Helmet Use. J 
Emerg Trauma Shock, 11(3): 160-164.  

21. Fagerlind H, Harvey L, Candefjord S, et al 
(2019). Does injury pattern among major 
road trauma patients influence prehospital 
transport decisions regardless of the distance 
to the nearest trauma centre? – a retrospective 
study. Scand J Trauma Resusc Emerg Med, 27(1): 
18.  

22. Devos S, Van Belleghem G, Pien K, et al (2017). 
Variations in hospital costs after traffic inju-
ries: The importance of sociodemographic 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 51, No.10, Oct 2022, pp.2289-2297  

2297                                                                                                      Available at:    http://ijph.tums.ac.ir 

aspects and comorbidities. Injury, 48(10): 
2132-2139.  

23. Wiratama BS, Chen PL, Chao CJ, et al (2021). 
Effect of Distance to Trauma Centre, Trau-
ma Centre Level, and Trauma Centre Region 
on Fatal Injuries among Motorcyclists in Tai-
wan. Int J Environ Res Public Health, 18(6): 
2998. 

24. Wright CA, Houseknecht E (2006). A National 
Evaluation of the Effect of Trauma-Center 
Care on Mortality. J Trauma Nurs, 13: 150.  

25. Feero S, Hedges IJR, Simmons E, et al (1995). 
Does Out-of-Hospital EMS Time Affect 
Trauma Survival? Am J Emerg Med, 13: 133–
135.  

26. Ahuja R, Tiwari G, Bhalla K (2019). Going to 
the nearest hospital vs. designated trauma 
centre for road traffic crashes: estimating the 
time difference in Delhi, India. Int J Inj Contr 
Saf Promot, 26(3): 271-282. 

27. Coates TJ, Davies G (2002). Prehospital care for 
road traffic casualities. BMJ, 325(7358): 279. 

28. Fagerlind H, Harvey L, Candefjord S, et al 
(2019). Does injury pattern among major 
road trauma patients influence prehospital 
transport decisions regardless of the distance 
to the nearest trauma centre? - a retrospective 
study. Scand J Trauma Resusc Emerg Med, 27(1): 
18. 

29. Newgard CD, Sears GK, Rea TD, et al.(2008). 
The Resuscitation Outcomes Consortium 
Epistry-Trauma: Design, Development, and 
Implementation of a North American Epi-
demiologic Prehospital Trauma Registry. Re-
suscitation, 78(2): 170-178.  

30. Stiell IG, Nesbitt LP, Pickett W, et al.(2008). The 
OPALS Major Trauma Study: impact of ad-
vanced life-support on survival and morbidi-
ty. CMAJ, 178(9): 1141–1152. 

31. Polytrauma Guideline Update Group (2018). 
Level 3 guideline on the treatment of patients 
with severe/multiple injuries: AWMF Regis-
ter-Nr. 012/019. Eur J Trauma Emerg Surg, 
44(Suppl 1): 3-271.  

 

 
 

http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2292763/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2292763/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2292763/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2292763/

