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Mejorar la Atencion
/ Prehospitalaria
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Recognition and Immediate Rapid Basic and advanced Advanced life
activation of the high-guality CPR defibrillation BMergency support and

eMmergency medical services postarrest care
response system




» Mejorar el /
/ Tiempo de Respuesta

A No CPR

defibrillation
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Tiempos de Respuesta @ EVIS
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EMS Tijuana /
Ambulancias / Habitantes

1 Ambulancia por cada 120,000

o . habitantes
98% Servicios de Emergencias

atendidas por la Cruz Roja Tijuana

13 Ambulancias

> Poblacion de +1,559,683
#S29' habitantes
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EMS Track ,

EMS Tijuana
Bases / Km2- Vehiculos

S W T
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1 Base por cada Paim Valey {3}
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4169 168
LONGITUD
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EMS Tijuana
Tiempo de Respuesta

Dl ks

== s [ |

LT 20 e 500 o0

[ s ] 110 0611 15:00 Tk

s e 1540 EEe]

| Cridess | 1238 LT 15:0 Tk

14 o6ts s e

1710 080 i 170

"~ Demn ) 1730 ] s T
1635 onas 0 0
1704 g0 T B854

"""""" 1648 o 2140 1SHE i il

1144 0610 16400 A0 — = =
1140 0640 1600 00 ‘"\"‘“—-._-_-_:_- & .
1306 Y] 1620 o0 el
1257 6 1600 T H
1348 o) 160 T = —an —— = I
FLET] oRid 1400 440 -y
1520 ori 19:80 B0
1506 orH 1400 T d
1540 ) 10430 itk = =
15:52 0655 180 1436
1451 orl 19408 B d
503 on  ma  mw » Tiempos de respuesta (2013)
1435 {655 1800 B0
1247 05 1800 0 i 4 =
15:45 %34 00 i I rom — 14:05 + 7:08 min
14 [ 1800 180 erom .
14415 658 1800 i . — -
1500 &3 1900 00 t?S% 180{] min
1354 05 1740 A0 .
1315 5.5 1600 T - tEIl]% =23:00 min
1333 06:84 170 0
1337 0637 170 10
1352 o] 174 B
1335 ) 1780 4B =
o e Ene — Mayo (2019): 22 = 2 min
1403 orE 1800 i

Congreso
g bin%rcional

de Medicina de Urgencias y Trouma

+ CRUZ ROJA MEXICANA.
Dalegacion THyana




EMS Tijuana S/
Cobertura de Bases

[ Base 11, Playas
ke /- Ammoee: : \ Base 0, Centro

. Base B, Santa Fe

. Base 58, Hospital [a Mesa
B o
7 | Base 10, El Florido

- Base 4, El Dorado

@ Base Veteranos
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EMS Tijuana
Hospital de Traslado

Traslados a Hospital General Tijuana 2013

M Hospital General Tijuana
mIMSS

W |SSSTE, ISSSTECALI
W Privado

56% HGT

B Cruz Roja
m Otro
M Estados Unidos

Fuente: Bitacora
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EMS Tijuana /
Clasificacion de Pacientes

Traslados a Hospital General por Prioridad de Paciente 2013

Paciente Rojo Paciente Negro | Sin Clasificacion
489 Traslados 13 Traslados 6 Traslados
6.01% .16% .09%

Paciente Amarillo
2,375 Traslados
29.23%

Paciente Verde
5,241 Traslados
64.51%

Total de Servicios 2013: 8,124

Fuente: FRAPs, Depto. Inforny

/., Congreso

J 2.< binacional
= 4 de Medicina de Urgencias y Trauma
A \ o e



EMS Tijuana
eficiencia Hospitalaria

@ Hospital General Tijuana
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EMS Tijuana
Ausencia de CRUM

Entidades federativas que cuentan con Centro Regulador de Urgencias Médicas.

- Ertidades que cuontan con CRUM
- Ertidados que no cucntan con CRUM
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Equipo de Trabajo
Multidisciplinario

Organizacion academica
no gubernamental

Sin fines de lucro

Fomentar la formacién de
recursos humanos

Apoyar proyectos de
vanguardia de cédigo
abierto.

Permitan mejorar la calidad de
los servicios prehospitalarios.

Sistema Prehospitalarios de Urgencias

Congreso
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Proyectos de
Mejora en el EMS

Optimizacion de los
Servicios
Prehospitalarios de
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Algoritmo de Optimizacion /
Modelo Doble Cobertura tﬁ\} o

APunto de demanda: PD

Parametros
Ambulancias

r, = tiempo minimo
r, = tiempo maximo
a =75%

r

£

Figura 3. Puntos de demanda con 75% de cobertura doble.
CRUZ ROJA - ITT 3
M.C. Guadalupe Alvarez Hernandez /

Congreso
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Ubicacion de Bases
Minimizar Tiempo de Respuesta

EMS call location
Ay O 1 ambulance
Current RTC base

M.C. Guadalupe Alvarez Hernandez /

\ Congreso
N\ : binacional
4 de Medicina de Urgencias y Trauma
A \ ‘A e



Latitude

N\ /

Analisis de cobertura
por mes

Resultados para el modelo RDSM. Porcentajes de doble
~Lnula vistia m Al
Otay County| < BASECRT cobertura par.a F1POT
e Open Space| 4 UNAAMBULANCIA escenario.
326 L 5 Preserve € DOSAMBULANCIAS
805 ESCENARIO ESCENARIO ESCENARIO ESCENARIO
B OTAY MESA MES 1 2 3 4
32.55
__Z@NANORTE A ago-16 79 83 85 87
Tijua’na » & sep-16 92 94 92 92
325 &3 {20725 0 oct-16 83 89 87 90
A & ESEDA?G?JiO @ nov-16 94 94 93 92
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32.45
+ - a b ene-17 90 99 99 98
Wilbertt feb-17 100 100 100 100
32.4 a mar-17 90 88 88 89
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Rosarito + P
Ejido Morelos
1171 117 -116.9 -116.8 -116.7
Longitude
M.C. Guadalupe Alvarez Hernandez
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EMS Track ,

Escenarios para analisis de
cobertura de demanda

32 scenarios

- < All bases

09

08

32 scenarios
Red Cross bases

Demand covered
o
-~
1

06} M/

1 1 1 | 1 1 | 1 1 1 1

T 4 5 6 7 8 9 10 11 2 13 14 15
Ambulances

Ing. Juan Carlos Dibene

Fig. 12 Maximum coverage comparison between selecting from all possible bases and t
RCT bases for the MCLP
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Optimizacién
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Compartir los hallazgos
Buscar soluciones en equipo

The Ambulance Location Problem
in Tijuana. Mexico

Juan Carlos Dibene, Yazmin Maldonado, Carlos Vers,
Leonardo Trujillo, Mauricio de Oliveira and Offve

hiitze

Abstract This work studies the ambulance location problem for the Red Cross in
Tijuanz, Baja California, Mexico. The solution to the ambutance location problem is
o pptimally locate all available ambulances within the city such that coverage of the
i on i imized and a quick response to amy emengency is ensured. The
em 15 posed using three different coverage models; namely the Location Sat
Covering Modal (LSCM]), the Maximal Covering Location Problam (MOLP) and the
Double Standard Model (DSM), also we propesed robust versions of each model,
where the goal was to find a single solution that might provide optima coverage in
several different scenanios. Using real-world data collected from owver 44,000 emes-
gency calls rmoeived by the Red Cross of Tijuana, several scenarios were penemied
that provide different perspectives of the demand throughout the city, considenng
[nctors as the time of day, work and off-day: ographical organization und call
prionty. These scenarios are solved using Integer Linear Programming and the solu-
tions are compared with the current focations used by the Red Cross. Results show
that demand coverage and response times can be substantially improved without
additional resources,

1. Dibenc - Y. Maldonado (2)
gracdo cn Ciencios de | Tngen

Tijunna, Auja Califrniz. Mexico

c-mail: yaz mabdomdo@ctijiann edu.mx

1. Dibene
-l jusan carles. dibene simenta] @ gl cam

eardo.bjillo socti mana cdu mx

C. Veru
Univorsidad A
©-mail: cvera@eng uovd oy

s de Bajo Cafifornia, Tijuans, B.C., Mezio

M. die Ofiveins
Dis

0. Schilze
CINVESTAV-II

c-mail: schuetze

EMS call location
Potential base
B Current RTC base

igure 1: Locations of 969 pof

ntial bases and 7,746 EMS call origination points in Tijuana;
otential bases are marked n circles; the 8 bases currently used by RCT are marked
ith a red square; EMS calls are marked as small black dots; EMS calls from January, 1st
woneh Anenst st W14 Man by Faoale Mans (€ LEINY

ook

08

Demand covered

Ambulances

Fig. 12 Maximum coverage comparison between sclecting from all possible bases and the current

RCT bases for the MCLP

1 Capitulo de libro
3 articulos arbitrados
3 posters académicos
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We have a dream... /
Sistema de Despacho Inteligente

Team Members: Hans Yuan, Rammy Issa, Maria Lomidze, Alex
Hermstad, Shivali Mathur, Ting Yu, Timothy Lam, Parth Panel, Ramti
Roshanmanesh, Julia Kapich, Sinan Bayoud, James Han, Fu Yang Chin.

Executive Director: Mandy Bratton, PhD

Faculty Advisor: Mauricio de Oliveira, PhD UC San Diego
TA: Gabriele Di Fiore .

Jacobs School of Engineering
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Android App

Geolocalizacion
GPS

Rastreo de
llamadas

Alerta de
Panico

Cddigo abierto

EMS Track /
Plataforma computacional |
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» EMS Track App “

Disponible en Google Play

EMSTrack Ambulance

Tracker
EMSTrack

4]

Mapas y navegacion

DESINSTALAR ABRIR

Google Play




EMS Track /
Arquitectura del sistema

EMSTrack Web
NodeJS

MQTT & REST

s

EMSTrack
Cloud A
Python & Django

P N

\

S i MQTr

Database
PostgreSQL

-
e

L .

MQTT & REST

EMSTrack Mobile

Android /
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EMS Track ,
Caracteristicas funcionales

Q& B0
Rastreo

Rastreo Despacho

Localizacién en tiempo Despacho con mapa

real de vehiculos, interactivo. Envio de

DespaChO personas y recursos texto, fotos y video

BH
. . L -II- 2
Notificacion temprana o
Control de Gastos AN Notificacion
Control de distancias, Cambio de estado en
. o combustible, —_— funcién de
Ana I ISIS de Datos consumibles geolocalizacion, alertas
Qﬂ) Pe—

Disponibilidad de Recursos Dispan_iE)iIidad

de Recursos

ocalizacién, estatus y

Control de Gastos EERERES

Analisis de Datos

Analisis histérico y

predictivo, optimizacio
simulacion dindmica
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EMS Track “
Disponible en 3 lenguajes

Q Inglés

Espaﬁol9 )
@ Portugues




EMS Track
Avances

CRUZ ROJA
MEXICANA

UCSan Diego

Jacobs School of Engineering

A T

TEAMS IN ENGINEERING SERVICE

Partnership Deployed Deployed
UCSD-Global TIES Tijuana Red Cross C4 - Baja's 911
Tijuana Red Cross (Mobile App) (Web App)
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Simulation Cases

Case

Status

1

Done

Ongoing

Ongoing

Ongoing

Ongoing

DO | |WIN

Pending

Pending

EMS Track
Simulaciones en caso de desastre

Legend 100
/\  Ambulance
80 A
[:] Locations
()
E:> In-transit g 601
Bases :
o
o
S 40
3
* E
Emergency 201
Locations
* k% A 01
?**
Hospitals

%ﬂ.

* Instant Coverage
Smoothed Coverage

--- Weekday Scenario
----- Disaster scenario

0 5

10
Number of hours since starting
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EMS Track

Integrando la Respuesta Ciudadana
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EMS Track ,

EMS Track
Ublcacmn de Desfibriladores Automatlcos

BIBLIOTECA UABC Facultad de economia

E@ https://auxiliorcp.com/
-
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EMS Track /

Beneficios Potenciales

Reducir tiempos de despacho y
respuesta

Localizacion de recursos en
tiempo real (unidades,
hospitales, personal, DAEs)

Geo-localizacion precisa de
incidentes

Rutas en funcién del trafico
local (Usando Google maps)

Despacho multiple de unidades

Interfase con el Medical Priority
Dispatch System

Coordinacion multi-agencias en
incidentes con multiples
lesionados

Activacion de la respuesta
ciudadana

Bajo costo inicial y de operacion

Analisis historico y predictivo

©000¢

Algoritmos de optimizacion

Simulacién dinamica
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/ EMS Track a Nivel Global

I UC San Diego u

Bacdd Pasiily Fourdation
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AUDACIOUS

il =2 B

PROJECT
BORDER INNOVATION
) CHALLENGE
UC Berkeley UCsD What if all people had
1st. Prize Global Health Audience Award reliable and efficient

access to prehospital
emergency services?

E@/ https://emstrack.orqg/web ‘
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EMS Border Track “

UC San Diego

BORDER INNOVATION

CHALLENGE

Improving prehospital
emergency care and transport
at US-Mexico border
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EMS Border Track

Early notification to
ICE, CBP, and US
Ambulance

®
Minimize delays at secondary
inspection booth.
@ Activate us Ambulance
—= according to the patient needs
(trauma, neonatal, MICU, etc.)

Historic and predictive analysis
. L4 .

Ll records.data sharing Epidemiology of border crossing
Share medicahrecords patients (type of sickness,
(ambulance, hospital) to transfer times, quality of care,

optimize medical care and avoid etc.): o _
repetitive exams. Provide scientific evidence for

decision makers.
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Real time tracking of

Mexican ambulances
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Clear border lines for ambulance
access
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EMS Border Track
Stakeholders

Current Users Mexico EMS Mexico Health USA EMS-Fire USA Health

Cruz Roja Tijuana Tijuana Fire Dept. Jurisdiccion SD Fire — Rescue Office of Border

c4 Dispatch Center Rosarito RC Sanitaria No. 2, Chula Vista FD Health

UABC Emergency Aguascalientes RC Secretaria de Salud Carlsbad FD UCSD Trauma

Response Team Private Ambulance Private Hospitals AMR Sharp Chula Vista

Transfer of
medical records

_____________________

Early notification Border transfer
protocol code & protocol

___________________________________________
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Data Sharing USA-IViéxico

MedEX

California ambulances will
now be connected to the
state’s nonprofit health data
network, Manifest MedEx
(MX), thanks to a $4.9 million
grant awarded by the
Emergency Medical Services
Authority (EMSA) to facilitate
health information exchange
between emergency
ambulance service providers
and hospitals.
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Mauricio de
Oliveira, Ph.D.

UCSD - MAE
UCSD Global TIES

Advisor

Carlos Vera,
M.D., Ph.D.

UABC - Facultad de Medicina

Instituto Tecnologico de

Tijuana

Eva Tovar,
M.D.

UCSD - Emergency Medicine
EMS Director, Tijuana Red

Cross

Andres
Smith, M.D.
Emergency Dept. Director
Sharp Hospital Chula Vista
President, Board of Directors

Cruz Roja Tijuana
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Optimizacion del
Sistema Prehospitalario
de Emergencias
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