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Abstract
Objective: To analyze the response time and transport time 
taken by the emergency medical services (EMS), considering 
their urban or rural location, to attend traffic accident casual-
ties that occurred in the different geographical areas of Ex-
tremadura (Spain) from 2012 to 2015. Methods: This was a 
cross-sectional study of the data recorded by the Emergency 
Response Coordination Center 112 (ERCC-112) from traffic 
accidents attended by EMS. Response time was defined as 
the time elapsed from the request-for-care receipt until ar-
rival of the EMS at the accident scene, and transport time as 
that from leaving the scene until arrival to the referral hospi-
tal. Rural EMS were those based in locations where there is 
no hospital, and urban EMS those located in towns or cities 
with a hospital. Results: During the 4-year period studied, 
5,572 traffic accidents requested assistance through the 
ERCC-112. From the 2,875 accidents (51.9%) in which EMS 

were mobilized, 55.4% occurred in urban roads and the re-
maining in interurban ones. A total of 113 people (mean age 
48.4 ± 19.0 years, range 15–84 years) died at the accident 
scene or before arrival to the hospital, 88.5% of them in in-
terurban accidents. The average response time of urban and 
rural EMS was 10.7 ± 7.3 and 18.0 ± 12.6 min (p < 0.001), re-
spectively, and the average transport time was 13.2 ± 11.7 
and 45.2 ± 25.0 min (p = 0.009). Response time was longer 
than the 30-min optimum only in the most peripheral areas 
of Extremadura, while transport time exceeded the opti-
mum of 90 min in the eastern regions of two health areas 
(Cáceres and Don Benito-Villanueva). 19.1% of the victims 
attended by rural EMS were classified as having a serious 
prognosis or as having died, as compared with 11.2% (p = 
0.048) of those attended by urban EMS. Conclusions: The 
geographical location of EMS in Extremadura (Spain) guar-
antees adequate response times in traffic accidents, both in 
rural and urban areas. However, recommended transport 
times were occasionally exceeded in the most peripheral ar-
eas, due to hospital location.

© 2021 The Author(s). Published by S. Karger AG, Basel 
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Distribuição geográfica dos tempos das urgências 
em acidentes de trânsito na Extremadura
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Resumo
Objetivo: Analisar o tempo de resposta e tempo de trans-
porte dos Serviços Médicos de Emergência (EMS), depen-
dendo da sua localização urbana ou rural, para atender víti-
mas de acidentes de trânsito que tiveram lugar nas diferen-
tes áreas geográficas da Extremadura (Espanha), de 2012 a 
2015. Métodos: Estudo transversal dos dados do Centro de 
Coordenação de Resposta a Emergências 112 (ERCC-112) 
sobre acidentes de trânsito atendidos pelos EMS. Definiu-
se tempo de resposta como o decorrido entre receção do 
pedido de auxílio e chegada do EMS ao acidente, e tempo 
de transporte como aquele entre saída do lugar do aciden-
te e chegada ao hospital de referência. Consideraram-se 
EMS rurais aqueles situados em localidades sem hospital e 
EMS urbanos os localizados em vilas ou cidades com um 
hospital. Resultados: Durante os quatro anos estudados, 
5,572 acidentes de trânsito solicitaram assistência através 
do ERCC-112. Dos 2,875 acidentes (51,9%) em que foram 
mobilizados EMS, 55.4% tiveram lugar em vias urbanas e 
os restantes em interurbanas. Faleceram 113 pessoas 
(idade média 48.4 ± 19.0 anos, amplitude 15–84 anos) no 
lugar do acidente ou antes da chegada ao hospital, 88.5% 
das quais em acidentes interurbanos. O tempo de resposta 
médio dos EMS urbanos e rurais foi 10.7 ± 7.3 e 18.0 ± 12.6 
min (p < 0.001) e o tempo de transporte médio 13.2 ± 11.7 
e 45.2 ± 25.0 min (p = 0.009). O tempo de resposta superou 
o ótimo de 30 minutos só nas áreas mais periféricas da Ex-
tremadura, enquanto que o tempo de transporte excedeu 
o ótimo de 90 minutos nas regiões mais orientais de duas 
áreas de saúde (Cáceres e Don Benito-Villanueva). Das víti-
mas atendidas por EMS rurais, 19.1% foram classificadas 
como tendo prognóstico sério ou como tendo falecido, 
comparado com 11.2% (p = 0.048) das vítimas atendidas 
por EMS urbanos. Conclusões: A localização geográfica 
dos EMS na Extremadura (Espanha) garante tempos de re-
sposta em acidentes de trânsito adequados, tanto em zo-
nas rurais como urbanas. Porém, os tempos de transporte 
recomendados foram às vezes superados nas regiões mais 
periféricas, devido à localização dos hospitais. 

© 2021 The Author(s). 
Published by S. Karger AG, Basel

Introduction

Road traffic accidents are a public health problem and 
are the leading cause of accidental death in the world [1]. 
Motor vehicle collision is the top cause of death in the 
United States among persons aged 1–44 years [2]. In Eu-
rope, according to the last data published by the Euro-
pean Community (year 2019), the mortality rate was 51 
per million inhabitants; in Portugal [3], the rate was 68 
deaths per million, and in Spain they represent the fifth 
external cause of death, with 1,896 deaths in 2019 (38 
deaths per million) [4].

In Extremadura, one of Spain’s Autonomous Commu-
nities, in 2018 there were 1,455 traffic accidents with 51 
fatalities, 40 of which (78.4%) died in one of the 675 in-
terurban accidents (46.4% of the total of accidents) [5]. In 
2019, again, the number of fatal victims was greater 
(78.0%) in the 716 interurban accidents than in the 696 
urban accidents (22.0%), with a total of 50 victims in the 
1,412 accidents that occurred that year [6].

There are many causes of traffic accidents, from the 
psychological and physical conditions of the driver to the 
characteristics of the vehicles, the weather conditions, or 
the type of road [7]. All of them can influence accident 
consequences; however, once an accident has occurred, 
the prognostic outcome of road accident victims depends, 
to a large extent, on the promptness and quality of care 
provided by the various healthcare structures.

In Spain, both health centers and local clinics, as well 
as more specialized health units, such as emergency med-
ical services (EMS), participate in medical care for people 
involved in traffic accidents. In Extremadura, EMS are 
the units responsible for answering the sanitary emergen-
cies and the calls considered urgent by the Emergency 
Response Coordination Center 112 (ERCC-112). There-
fore, EMS play a vital role in the post-crash effort to re-
duce fatalities by providing first aid treatment and trans-
portation to medical facilities [8]. Moreover, these EMS 
are also the units intended for assistance and urgent 
transport of other patients (people that suffered cerebro-
vascular accidents, acute ischemic cardiomyopathy epi-
sodes, cardiorespiratory arrests, etc.), which implies that 
there are many occasions when optimal care requires rap-
id intervention by EMS. All the above highlights that, in 
sanitary planning, it is important to know the time peri-
ods required for EMS arrival to the place where a traffic 
accident occurs (or a request for any other urgent assis-
tance is issued) and the time periods for the transport of 
casualties or patients to the hospital.
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This study aims to analyze the response time and 
transport time taken by the urban and rural EMS to at-
tend casualties due to traffic accidents that occurred in 
the different geographical areas of Extremadura (Spain) 
from 2012 to 2015. A secondary objective is to address the 
seriousness of victims involved in those accidents.

Methods

The Autonomous Community of Extremadura, located in the 
west-central part of the country close to the Portuguese border, is 
made up of the two largest provinces of Spain: Badajoz (21,766 
km2) and Cáceres (19,868 km2). Its population is 1,092,997 inhab-
itants and its population density is low (26.5 inhabitants/km2) [9]. 
It is divided into 8 health areas, 4 in the northern province of Cá-
ceres (Cáceres, Coria, Plasencia and Navalmoral de la Mata) and 4 
in the province of Badajoz (Badajoz, Mérida, Don Benito-Villan-
ueva and Llerena-Zafra). The health services mobilized to attend 
traffic accidents are coordinated by the ERCC-112, which, de-
pending on proximity, availability, and initial assessment of the 
seriousness, will mobilize the appropriate resources from local 
clinics, health centers, or EMS to provide initial care for the vic-
tims. EMS are the health structures responsible for dealing with the 
demands considered emergency or urgent by the ERCC-112. Cur-
rently, Extremadura has 16 EMS units, distributed as shown in 
Figure 1. For the purpose of this study, they were divided into rural 
EMS, those located in a town or city where there is no hospital (8 
out of the 16 units), and urban EMS, those located in towns or cit-
ies where there is a hospital (the remaining 8 units). General pop-
ulation data were from the Spanish National Statistics Institute.

We performed a cross-sectional study of the information kept 
in the records of the Emergency Response Coordination Center 
112 (ERCC-112) related to traffic accidents attended by EMS. 

Data Extraction
The database with all the information on traffic accidents for 

the period 2012–2015 was provided by the management team of 
the ERCC-112 and part of its analysis has been published else-
where [10, 11]. The response time or reporting-scene time is de-
fined as the time interval between the notification to ERCC-112 
and the EMS arrival on the scene [12, 13]. This time is comparable 
to the so-called medical response time in other studies [14, 15]. The 
transport time is defined as the time from the moment of leaving 
the scene of the accident until the arrival of the EMS at the “useful” 
reference hospital (the hospital which can guarantee the care re-
quired by a given patient with severe trauma).

Statistical Analysis
Data analysis was performed cross-sectionally and stratified by 

year with the use of SPSS software (Statistical Package for Social 
Sciences), version 22.0 for Windows. For the unit of analysis “ac-
cident,” the variables considered were: type of accident (urban, 
those that occur inside towns or cities; and interurban, those that 
occur outside, i.e. in interurban roads), response and transport 
times taken by the EMS, EMS mobilized to the accident, geograph-
ical location of the EMS (urban or rural), population covered by 
that EMS (EMS-area population), and population in the town or 

city where the EMS is located. For the unit of analysis “individuals 
involved in the accidents,” the following variables were collected: 
age, in situ diagnosis made upon assistance and coded according 
to the International Classification of Diseases (ICD-9), and in situ 
assessment of the prognosis of casualties (not assisted, fair, less se-
rious, serious, critical, and dead).

In bivariate analyses, a t test for independent samples was con-
ducted to compare the response and transport time of urban and 
rural EMS, and a χ2 test or Fisher’s exact test was performed to 
compare the prognosis of casualties. Pearson’s correlation coeffi-
cient was used to measure the correlation between the percentage 
of urban traffic accidents and the percentage of population in the 
town or city with an urban or rural EMS with respect to the total 
EMS-area population.

Results

A total of 5,572 traffic accidents requested assistance 
through the ERCC-112 during the 4 years studied. EMS 
were mobilized in 2,875 accidents, i.e. 51.9% of the total 
number of accidents, indicating that their action was re-
quested in one out of every two traffic accidents. 55.4% of 
these accidents occurred in urban roads and the remain-
ing 44.6% in interurban ones.

Fig. 1. Geographical distribution of emergency medical services 
(EMS) in Extremadura.
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Traffic accidents accounted for a total of 113 deaths, 
with victim mean age of 48.4 ± 19.0 years (range 15–84 
years). An 88.5% of the victims (100 people) resulted 
from interurban accidents and 11.5% (13 people) from 
urban accidents. 42.5% of the deaths occurred in the ac-
cident scene or during the transport period, before ar-
rival to the hospital.

The average response and transport times of urban 
and rural EMS in Extremadura, for the 4-year period an-
alyzed, are shown in Table 1. The average response time 
was 18.0 ± 12.6 min in the rural EMS group and 10.7 ± 
7.3 min in the urban EMS group (p < 0.001); and the av-
erage transport time was 45.2 ± 25.0 min in rural EMS and 
13.2 ± 11.7 min in urban EMS (p = 0.009). The average 
response and transport times, for each year and each 
EMS, are shown in the online supplementary Table (see 
www.karger.com/doi/10.1159/000519858 for all online 
suppl. material). These values show high variability; no 
global trend was observed during the period analyzed.

Response and transport times were longer in interur-
ban accidents than in urban ones: 16.9 ± 9.2 versus 8.4 ± 
6.1 and 25.7 ± 20.4 versus 11.5 ± 14.4 min (p < 0.001), re-

spectively. Response and transport times were also longer 
in accidents with fatal victims than in those without 
deaths, with mean values of 18.8 ± 7.7 versus 12.2 ± 8.8 y 
27.2 ± 16.2 versus 19.5 ± 19.4 min (p < 0.001 in both com-
parisons).

There was a higher percentage of urban traffic acci-
dents in the areas with a greater percentage of population 
in the town or city where the EMS is located (with respect 
to the total EMS area population). Actually, a linear rela-
tionship was observed between the percentage of urban 
accidents and the percentage of population in the town or 
city with an urban EMS (Fig. 2a), with a Pearson correla-
tion coefficient of 0.904 (p < 0.001). However, no signifi-
cant relationship was found between the percentage of 
urban accidents and the percentage of population in the 
town with a rural EMS (Pearson correlation coefficient of 
0.332, p = 0.442; Fig. 2b).

A 19.1% of the 623 casualties attended to by rural EMS 
were classified as having a serious/critical prognosis or as 
having died, as compared with 11.2% of the 2,545 casual-
ties attended by urban EMS (p = 0.023).

Table 1. Average response and transport times (4-year period analyzed) of the different Emergency Med-
ical Services (EMS) and number of inhabitants covered by them

Response 
time

Transport
time

EMS area 
population

Population in the town 
or city with EMS (% 
with respect to the EMS 
area population)

Rural EMS
EMS 1.3 San Vicente de Alcántara1 21.3 (18.7) 51.3 (23.1) 26,651 5,677 (21.3%)
EMS 1.4 Jerez de los Caballeros1 18.3 (10.8) 54.4 (17.9) 51,745 9,625 (18.6%)
EMS 3.2 Herrera del Duque1 19.2 (12.7) 35.7 (20.0) 21,585 3,691 (17.1%)
EMS 3.4 Cabeza del Buey1 16.6 (9.5) 54.1 (26.2) 22,927 5,136 (22.4%)
EMS 4.3 Azuaga1 17.7 (14.2) 25.2 (13.6) 24,497 8,035 (32.8%)
EMS 5.2 Cañamero2 17.9 (10.1) 76.4 (33.1) 12,459 1,707 (13.7%)
EMS 7.2 Caminomorisco2 19.9 (12.6) 59.5 (18.0) 8,503 1,267 (14.9%)
EMS 7.3 Jaraíz de la Vera2 14.8 (9.9) 34.0 (19.1) 19,413 6,484 (33.4%)

Urban EMS
EMS 1.1 Badajoz city1 9.3 (5.6) 10.5 (10.3) 210,370 149,994 (71.3%)
EMS 2.1 Mérida1 9.7 (6.7) 13.6 (8.8) 137,113 58,959 (43.0%)
EMS 3.1 Don Benito1 12.1 (8.6) 11.7 (8.5) 107,734 36,953 (34.3%)
EMS 4.1 Zafra1 15.0 (8.1) 17.8 (16.5) 109,578 16,875 (15.4%)
EMS 5.1 Cáceres city2 8.9 (6.9) 9.9 (8.8) 155,227 95,620 (61.6%)
EMS 6.1 Coria2 15.8 (10.0) 18.0 (14.4) 47,408 13,037 (27.5%)
EMS 7.1 Plasencia2 12.7 (8.6) 15.3 (12.1) 91,031 40,782 (44.8%)
EMS 8.1 Navalmoral de la Mata2 12.6 (8.4) 15.6 (12.1) 46,756 17,159 (36.7%)

Times are expressed in minutes, mean (standard deviation). 1 EMS in the province of Badajoz. 2 EMS in 
the province of Cáceres.
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Regarding the type of lesions suffered by the injured 
people, the greatest number corresponded to multiple-
location contusions and traumas (1,699 diagnosis, 49.7% 
of the total), followed by fractures (499 cases, 14.6%), and 
wounds and erosions (472 cases, 13.8%). It is also worth 
mentioning that 44 of the injured (1.3%) were in a situa-
tion of ethylic intoxication at the moment of the accident, 
and 3 suffered some type of cerebrovascular ictus before 
the traffic accident.

An analysis of trauma types according to the type of 
accident (urban or interurban) showed that the most 
serious injuries occurred in interurban accidents. Thus, 
77.9% of abdominal traumas, 80.0% of pneumothorax, 
88.9% of vertebral compression fractures, 61.9% of cra-
niofacial fractures, 62.2% of thoracic fractures, and 
65.0% of lower limb fractures, occurred in interurban 
accidents.
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The comparison between dead plus serious/critical 
casualties in urban and interurban accidents is present-
ed in Table 2. The data indicated that the percentage of 
fatal victims and individuals with worse prognosis was 
higher in accidents attended to by rural EMS. They also 
suggest that patients who suffered an interurban acci-
dent have a slightly higher morbimortality rate.

Figure 3 shows the map of Extremadura with the  
average response times by geographical areas where 
road accidents occurred in the 4 years of the study.  
The distribution of the range of colors clearly shows 
how the shortest response times (0–10 min) corre-
sponded to the areas near towns or cities where EMS are 
located. On the other hand, the most peripheral areas 
of the region have the longest response times, i.e. more 
than 35 min.

Figure 4 shows the distribution of the average trans-
port times required for the transfer of patients from the 
place of the accident to the useful reference hospital. It 
can be seen that transport times increase as the place of 
the accident moves away from the hospitals of the region, 
with the longest times in the north of the province of Cá-
ceres (Las Hurdes region) and in the most eastern zones 
of the provinces of Cáceres (Villuercas) and Badajoz (He-
lechosa de los Montes).

Interurban accident 
casualties
n (% of total)

Urban accident 
casualties
n (% of total)

p value

Urban EMS
EMS 1.1 Badajoz city1 34 (26.4) 32 (5.4) <0.001
EMS 2.1 Mérida1 24 (17.5) 9 (4.5) <0.001
EMS 3.1 Don Benito1 31 (17.7) 18 (11.8) 0.201
EMS 4.1 Zafra1 33 (15.9) 11(10.7) 0.274
EMS 5.1 Cáceres city2 17 (13.0) 14 (4.1) 0.007
EMS 6.1 Coria2 13 (16.5) 0 (0) 0.084
EMS 7.1 Plasencia2 27 (19.9) 7 (5.6) 0.004
EMS 8.1 Navalmoral de la Mata2 12 (10.9) 3 (6.8) 0.479

Rural EMS
EMS 1.3 San Vicente de Alcántara1 14 (20.6) 4 (19.0) 0.857
EMS 1.4 Jerez de los Caballeros1 23 (25.0) 2 (13.3) 0.632
EMS 3.2 Herrera del Duque1 7 (58.3) 1 (2.0) <0.001
EMS 3.4 Cabeza del Buey1 10 (22.2) 4 (17.4) 0.945
EMS 4.3 Azuaga1 22 (34.9) 8 (33.3) 0.922
EMS 5.2 Cañamero2 10 (23.8) 1 (16.7) 0.752
EMS 7.2 Caminomorisco2 3 (7.5) 0 (0) NA
EMS 7.3 Jaraíz de la Vera2 10 (9.19) 0 (0) NA

Percentage values were calculated with respect to the total number of casualties 
attended by each EMS in accidents of each type (interurban or urban). 1 EMS in the 
province of Badajoz. 2 EMS in the province of Cáceres. NA, not applicable.

Table 2. Casualties with serious/critical 
prognosis and dead attended by urban 
and rural EMS according to the type of 
accident

0–10 min
10–15 min
15–20 min
20–25 min
25–30 min
30–35 min
35–40 min

Fig. 3. Response times of emergency medical services by geograph-
ical areas in Extremadura.
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Discussion

The findings from our study indicate that the response 
and transport times taken by the EMS were longer in in-
terurban accidents, which are the type of accident with 
the highest fatality rate and with casualties with greater 
severity and worse prognosis. They also indicate that a 
linear correlation exists between the number of urban ac-
cidents assisted and the number of inhabitants of the 
town where an EMS is located.

Our results, with response times of 10.7 and 18.0 min 
in urban and rural EMS, are similar to those obtained by 
Gonzalez et al. [16] (2009) in Alabama, which indicate 
times of 10.8 and 18.9 min, also in urban and rural EMS, 
respectively. They are somehow larger than the average 
response times of 7.0 and 14.5 min reported in 2015 by 
Mell et al. [17] and the values of 7.8 and 14.0 min (overall 
mean, 10.5 min) of the more recent study by Lee et al. [12] 
(2018), for traffic accidents in urban and rural areas, re-
spectively.

Traffic accident victims need a quick assessment of the 
severity of their injuries and often require prompt care 

from EMS to improve their prognostic outcome [18]. The 
ability of EMS to quickly assist victims of traffic accidents 
(and also to patients who have suffered a stroke or heart 
attacks) depends, to a large extent, on having an adequate 
geographical location [8, 14, 15, 19, 20].

The location of the EMS in Extremadura (Spain) guar-
antees victims of traffic accidents response times of less 
than 30 min, except in the most peripheral areas of the 
region and in specific areas of the provinces of Cáceres 
and Badajoz. The shortest response times (0–10 min) are 
located in areas close to towns or cities with an EMS, 
while the most peripheral zones (Helechosa de los Mon-
tes, Monesterio or the north of the Gata region) present-
ed response times of more than 30 min, which is consid-
ered to be the acceptable limit (Fig. 3) [12, 15, 16]. Traffic 
accident casualties who require EMS assistance from ru-
ral EMS are more susceptible to longer response times, 
due to the larger travel distances to a crash scene, because 
the majority of the patients attended by rural EMS are 
from interurban accidents, which occurred outside the 
town or city where the EMS is based. It should be noted 
that, in these accidents, the percentage of people with se-
vere injuries was higher, and the transport times observed 
were also longer, which may have a greater impact on 
survival when compared to patients with similar injuries 
in an urban setting [21]. The percentages of population in 
towns or cities with EMS may explain, at least in part, the 
shorter response times and transport times in rural EMS 
7.3 (Jaraíz de la Vera) and EMS 4.3 (Azuaga), which are 
the towns with EMS and with the highest percentage of 
population with respect to the total EMS area population 
(33.4 and 32.8%, respectively; Table 1). However, the re-
sponse time and the transport time are not always sig-
nificant predictors of hospital mortality, while the Injury 
Severity Score (ISS) predicts mortality independent of 
scene time or transport time for patients who arrive to the 
hospital alive following a motor vehicle collision [13].

The average transport times of the EMS in Extremad-
ura are also within the optimum range of less than 90 min 
[7, 11, 14], except in the north of the province of Cáceres 
(Las Hurdes region) and in most eastern (Villuercas) re-
gions of the health area of Cáceres (Fig. 4). In those re-
gions, transport times are longer than in other areas in the 
north of the province of Cáceres (e.g., Navalmoral de la 
Mata, Plasencia, and Coria), probably because their dis-
tances to the reference hospital are larger and they have 
no freeway.

Transport times are obviously increasing as the acci-
dent site moves away from the hospitals, e.g. in Helecho-
sa de los Montes or in Alia (at the far north of the Villu-

0–10 min
10–20 min
20–30 min
30–40 min
40–50 min
50–70 min
70–90 min
>90 min

Fig. 4. Transport times of emergency medical services by geo-
graphical areas in Extremadura.
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ercas region) distant 135 and 142 km from their reference 
hospital (Don Benito and Cáceres, respectively). But the 
distribution of the range of colors also indicates that the 
hospital to which the casualties due to traffic accidents are 
eventually transferred may not always be the closest one. 
The reason is that some regional hospitals, as is the case 
of those in Almendralejo and Talarrubias, lack some ser-
vices to be considered, depending on the type of injury, 
“useful” hospitals. And so, many patients from accidents 
occurring near these hospitals are transferred by the EMS 
to the reference hospitals of the health area, the hospital 
of Mérida and Don Benito-Villanueva, respectively. This 
is a quite different situation from that in the north region 
where there are three hospitals (Navalmoral de la Mata, 
Plasencia, and Coria) with surgical units able to attend 
casualties with less serious traumas, and which are con-
nected by a freeway. The far northern region of Las 
Hurdes (Cáceres), with an average transport time of more 
than 90 min, deserves a special comment. For traffic ac-
cidents occurring in this region, the actual transport time 
may double the average one, when the University Hospi-
tal of Badajoz is considered the “useful” hospital, as it oc-
curs in accidents with casualties with serious cranioence-
phalic traumas, because it is the only hospital in Ex-
tremadura with a neurosurgery service.

In our study, 42.5% of the victims (48 of 113 deaths) 
died at the accident scene or before arrival to the hospital. 
According to Clark et al. [22], the majority of deaths 
caused by traffic crashes happen before the patient has 
arrived at the hospital, indicating that efficient EMS can 
reduce the impact of traffic crashes. Especially, EMS were 
shown to be effective in minimizing the fatality rates, and 
a 10-min reduction in the response time can decrease the 
probability of traffic fatalities by one-third [23].

This study has the limitations of works that analyze 
large databases, where the collection of information by 
different professionals may not be homogeneous. Fur-
thermore, in ERCC-112 databases, the gender of casual-
ties is not recorded. So, it is not possible to known if there 
is any difference in accident morbimortality related to 
gender, although in other published studies this variable 
is also often missing [24, 25]. It was neither possible to 
gain access to the final evolution of patients, which would 
have made possible to know in a more exact way the mor-
bimortality and the socioeconomic impact of traffic ac-
cidents in the studied region (Extremadura). This lack of 
casualty follow-up for sure causes an underestimation of 
the number of fatal victims, as the number of deaths re-
ported here refers to the fatalities in the initial moment of 
care and before arrival at the hospital.

Another point that could be considered a limitation is 
the validity of the diagnosis and the prognostic recorded for 
the victims of traffic accidents. The former is dictated by the 
physician who attended to the victim, and it is communi-
cated to the ERCC-112 operator; together, the physician 
and operator decide which ICD-9 code must be selected. 
However, this methodological approach, i.e. without later 
confirmation of the reliability of the reports dictated in situ, 
is usually followed in this type of studies [24–28]. Finally, it 
should be noted that other variables not recorded, for ex-
ample severity of the accident, speed and number of vehi-
cles involved, or difficulty in removing casualties from 
them, might be potential confounders, associated with in-
terurban accidents and also with fatal accidents.

This study has also important strengths. The records 
analyzed are from the ERCC-112, a center for reception 
of request for help in urgency and emergency situations 
well known by the population, which gives an important 
representativeness to their data. It should be noted that 
the period studied (4 years) is wide enough, and the vari-
ables analyzed here [age, number of victims, type of ac-
cident (urban/interurban), time employed by the EMS to 
arrival at the site of the accident and to transfer the patient 
to hospital, diagnostic evaluation and casualty prognosis, 
and EMS mobilized] are data reported and collected com-
pulsorily by the ERCC-112. Taken together, they consti-
tute the main strengths of the study.

These results are also very useful to find out the effi-
ciency and the rightness of the location of the different 
EMS, since the times needed to get to the accident site and 
to transfer the casualties to a hospital are also similar to 
those required for patients with pathologies such as myo-
cardial infarction or stroke, where the delay in hospital 
care can worsen their prognosis. Nevertheless, the exter-
nal validity of these results should be considered. First, 
although the EMS organization is similar in all Spanish 
National Health System, road characteristics and popula-
tion density are different between autonomous commu-
nities. Second, the areas covered by each EMS also have 
quite different extension.

In summary, our study reveals that the location of the 
EMS in Extremadura makes it possible to guarantee re-
sponse and transport times adequate for the majority of vic-
tims of traffic accidents, although there are areas where 
these times exceed the maximum accepted as optimal. So, 
EMS’s response times and EMS’s hospital times should be 
evaluated in future studies as a potential contributor to the 
seriousness of traffic accident casualties. Those longer times 
would depend not only on the communication routes and 
the great extension and geographical dispersion of our re-
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gion, but also on the location of the EMS and the tertiary 
hospitals that can treat all types of victims. The study also 
suggests that casualties due to traffic accidents attended to 
by rural EMS tend to have a worse prognosis than those at-
tended to by urban EMS. Therefore, an adequate number 
and geographical distribution of EMS are key aspects of 
country’s health policies to decrease casualties with perma-
nent injuries and fatalities related to traffic crashes.
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