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A serious accident occurred every minute.

53% of injuries occurred during daylight 
hours

An average of 50 traffic injuries were recorded 
per day.

One person died every 17 hours and 17 
minutes.

18.144
Wounded evaluated

13.109
Severe crashes

721
Hospitalized Wounded

514
Deceased



Research Question
A r e  t h e r e  a r e a s  i n  B o g o t á  w h e r e  t h e  r i s k  o f  d y i n g  f r o m  a  r o a d  
a c c i d e n t  i s  h i g h e r  t h a n  o t h e r s ?

Servicios de Emergencia. Fuente: 
https://www.malteser.de/
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Causes of fatalities in road accidents

Comorbidities. Source: The Author
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F a t a l i t i e s i n r o a d
a c c i d e n t s a r e
f e n o m e n a s t h a t a r e
c o n s i d e r e d t o b e a
m u l t i c a u s a l e v e n t
t h a t t r i g g e r s a
m u l t i o r g a n i c f a i l u r e ,
l e a d i n g t o a s y s t e m i c
f a i l u r e a n d f i n a l l y
d e a t h . T h i s f a i l u r e s
a r e o f t e n d r i v e n b y
m u l t i p p l e c a u s e s
i n c l u d e i n g a g e ,
c o m o r b i l i t i e s , s p e e d
o f t h e c r e a s h , t y p e
o f c r a s h a n d
r e s p o n s e t i m e .
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EMS services. Source: The Author

How does EMS works?

H o w  d o e s  t h e  r e s p o n s e  o f  p r e - h o s p i t a l  c a r e  s y s t e m s  w o r k ?

1 2 3 4 5 6



Siniestralidad Vial Source: The Author

Facultad de Ingeniería
Sede Bogotá



Morbilidad Vial Source: The Author
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Mortalidad Vial Source: The Author
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Temporal Behavior of Morbidity and Mortality
R e p o r t  o f  t r a n s f e r s  o f  t h e  p u b l i c  a m b u l a n c e  n e t w o r k  o f  B o g o t á

Road Morbidity Source: The AuthorRoad Mortality Source: The Author

Mortality distribution by hours Wounded distribution by hours

hours hours

Ditribution of the mortality and wounded in the city of Bogota 
Between 2013 – 2017 by hours



Case of Study: Kennedy Hospital
E p i c e n t e r o f E M S  t r a n s f e r s

Fachada Hospital. Fuente: https://www.kienyke.com
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Transfers to healthcare centres

R e p o r t  o f  t r a n s f e r s  o f  t h e  p u b l i c  a m b u l a n c e  n e t w o r k  o f  B o g o t á ( 2 0 1 7 )
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Temporal Behavior of Morbidity and Mortality
R e p o r t  o f  t r a n s f e r s  o f  t h e  p u b l i c  a m b u l a n c e  n e t w o r k  o f  B o g o t a

HOK Statistics Source: The Author

There is a significant incidence of 
young male victims who are injured in 
peak hours of the morning and started 

at night, mainly on Tuesdays and 
Fridays
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Metodología modelo de transporte

Simulation Methodology Source: The Author
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𝐼𝐶𝐸 =
%𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑠

%Á𝑟𝑒𝑎

ICE Methodology

Metodología ICE Source: The Author

Begin

Georeference 
of accident 

points

Generate 
Kernel Density 

map

Standarize 
values (0 – 1)

Built hight 
curves

For each curve 
count the number 

of events

Tabulate area 
vs events

Calculate ICE End
Define 

simulation area



Facultad de Ingeniería
Sede Bogotá

ICE Methodology

Metodología ICE Source: The Author
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Curvas de densidad Source: The Author

ICE Methodology
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Hospital de 
Kennedy

Selected área Source: The Author

ICE Methodology
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Network built for macrosimulation
C o n s t r u i d a  c o n  e l  a p o y o  d e  P T V  V i s u m

Network Source: The Author
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Built Network - Typologies
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Built Network – Assigned Speeds
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Built Network – Assigned Demand
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Results and travel times

Servicios de Emergencia. Fuente: 
www.rettungsdienst.brk.de
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Results - travel times
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Results - Maps
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• Travels are been made from areas of the city very 
distant from the Hospital, with potencial consequences 
for the patient.

• In general, more critical traffic conditions are identified 
for the case of injured than for the critical period of 
mortality.

• The average travel time to the HOK is for the case of 
injured people of approx. 32 minutes, while for the 
case of fatalities it is about 28 minutes.

• There are no significant differences in the distribution 
of travel times for the proposed scenarios.

• It is not possible to establish a correlation between 
travel time and mortality.

Conclusions
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