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GLOBAL
STATISTICGS
ON RTI
FATALITIES

“Every second counts in a road traffic
emergency. Reducing the time it takes for
medical services, firefighters and rescuers to
arrive on the scene can save lives and limit the
severity of the consequences of road accidents

for survivors.”'°

(“New UN Regulation on Automatic Emergency Call System for Road
Traffic Accidents Will Reduce Response Times, Save Lives.” Targeted
News Service, Nov 23, 2017.)

Every year, about 1.2 million people die
through road traffic crashes worldwide.
Majority of these deaths occur in Africa where
most of their emergency medical services are
underdeveloped.’?

MALAWI RANKS ’ ST IN AF RICA IN RTI MORTALITY AT 35

FATALITIES PER 100,000 POPULATION.¢

THE UNI TED NATI ONS RECOGNIZES THIS AS A GLOBAL

CRISIS AND HAS DEVELOPED A SUSTAINABLE DEVELOPMENT GOAL TO

COMBAT THIS.

BY 2020, HAL VE THE NUMBER OF GLOBAL DEATHS AND INJURIES

FROM ROAD TRAFFIC ACCIDENTS.?

"Goal 3: Good Health and Wellbeing.” UNDP. Accessed February 10, 2019. hito://www.undp.org,/content/undp,/ en/home/ sustainable-developmentgoals/goal-3-good-health-and-well-being. himl#targets.
"Malawi.” World Health Organization. February 01, 2015. Accessed February 11, 2019. htfos://www.who.int/gho/ couniries/mwi/en/ .
"Road Traffic Deaths.” World Health Organization. March 11, 2016. Accessed february 12, 2019. htps://www.who.int/gho/road_safety,/mortality/en/.
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About 20 road traffic collisions occur every
day in Malawi, two of which are fatal and two
serious injuries. About 1,000 people are killed
in road traffic crashes in Malawi every year.

In 2015, 5,700 individuals died in Malawi
from a road traffic accident despite there being
only one motor vehicle on the road per 40
residents.%

o A CRITICAL AND MAXIMUM INJURY SEVERITYS 14

@ B POORPOST-COLLISION CARE
[ delay in emergency medical attention’

: /| lack of ambulance services'
Death at the scene of crash may be related with

either critical and maximum injury severity or
poor post-collision care. Delay in emergency
services, lack of ambulance services, and
shortage of pre-hospital teams certainly
contribute to deaths on scene.’*

[[] shortage of pre-hospital teams'

lynn, Mauricio. “Hospital Planning and Response to Sudden Mass Casualty Incidents.” Mass Casually Incidents, 2016, 25:55. doi: 10.1007/978-1-4939-3496-6_ 3
"Malawi.” World Health Organization. Februar) /01, 2015. Accessed February 11, 2019. https./,/www.who.int/gho,/countries/mwi/en/.

Schlottmann, Francisco et al. “Road traffic collisions in Malawi: Trends and patterns of mortality on scene” Malawi medical journal : the journal of Medical Association of Malawi vol. 29,4 (2017): 301-305.



THE

TYPIGAL RTI

TIMELINE:

2-4 VIGTIMS

PEDESTRIAN

COLLISIONS™

BICYCLE

COILLISIONS™

COLLISIONS™

Steps in the sequence
from crash site to the

healthcare facility

Issues encountered
during the process

FATAL CASES: 44 % 14

FATAL CASES: 4 I % 1

)  MOTORCYCIE ., s 41%.
4

A ROAD TRAFFIC ACCIDENT

0:00

collision occurs

(2-4 people injured)

0:26

ambulance arrives on
scene

the staff is unable to detect
a critical patient due to lack
of effective triage system
and equipment

.

eecccccccce

the district hospital is 20
minutes away while a
central hospital could be 2

hours away
the 4 victims are fit N
into a vehicle only .
designed for 2 H
.
: :
: :
M the nearest
. healthcare facility is
. 20 minutes away
all 4 victims are taken .

in one vehicle but not
all 4 need to go

.

eecccccccccccccce

vi

.
.
.
.
.
.

)
=18

ctim(s) transported to nearest
healthcare facility

911
\

0:08

a call to emergency
services is placed

®

.
.
.

eecccce

the roadways are
difficult to navigate
with a large vehicle

this call may or may
not be placed

.
eecccccce

eecccccce

if that is the case, victims will be
taken to a healthcare facility via

ecececcoe

prelim care is given on site

ececccccccccccce

.

the victim in critical
condition worsens

enroute

o®®000cc0c00ne

1:20

victim(s) are treated in the 2-4
person surgery theater

the trip is too long
and the critical
victim dies

the ED at the facility
might not have the
services needed to
save a victim

eecccccccccccccoe

Branas, C. C., E. |. MacKenzie, and C. S. ReVelle. 2000. A trauma resource allocation model for ambulances and hospitals. Health Services Research 35 (2): 489-507.
Harrison, Hooiling, Nigel Raghunath, and Michele Twomey. 2012. Emergency friage, assessment and treatment at a district hospital in malawi. Emergency Medicine Journal : EMJ 29 (11): 924-5.
Schlottimann, Francisco et al. “Road traffic collisions in Malawi: Trends and patterns of mortality on scene” Malawi medical journal : the journal of Medical Association of Malawi vol. 29,4 (2017): 301-305.




THEMASS

the victims do not all the long wait for medical
fit into the ambulance attention could result in
worsened injuries or
fatalities
| : ;
on -site triage must the nearest
be performed but healthcare facility is
is not . 20 minutes away
there may only be . more victims than .
one ambulance needed are transported .
available to the hospital significant spatial
. challenges exist at

the district hospital is 20
minutes away while a
central hospital could be 2
hours away

. facility causing

the staff is unable to detect H ® overflow of patients
a critical patient due to lack . .
il o .
of effective triage system : M
=) and equipment : o .
collision occurs ambulance arrives on : : victim(s) transported to nearest H
(20-24 people injured) scene . : healthcare facility :
: K :

A MASS CASUALTY
+ ROAD TRAFFIC ACCIDENT
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o : : a significant period of o a significant period of o :
acallto emergency the roadways are  there is a shortage time is lost due to the prelim care is given on site time is lost due to the victim(s) are treated in the 2-4 the ED at the facility
P services is place: iffi aviga i . . h " - the
pl difficult to navigate  of staff avawlab_le to magnitude of the crash magnitude of the crash . person surgery theater might not have the
. with a large vehicle handle the accident . . . e services needed to
. & the lack of efficiency & the small size of the . save a victim
n : and size of the H emergency vehicles ‘e
- . : responding EMTs the victim in critical the trip is too long
this lc" ““”V OrMAY eeeeeses condition worsens and the critical
not be placed enroute victim dies

staff is not trained to handle
victims of such a large crash;
improper handling can lead
if that is the case, victims will be to more injury
taken to a healthcare facility via

=

a3

casuvalties

>>resources

Lynn, Mauricio. "Hospital Planning and Response fto Sudden Mass Casually Incidents.” Mass Casually Incidents, 2016, 25-55. doi: 10.1007/978-1-4939-3496-6_3.
Harrison, Hooiling, Nigel Raghunath, and Michele Twomey. 2012. Emergency friage, assessment and freatment at a district hospital in malawi. Emergency Medicine Journal : EMYJ 29 (11): 924-5.
Schlottimann, Francisco et al. “Road traffic collisions in Malawi: Trends and patterns of mortality on scene” Malawi medical journal : the journal of Medical Association of Malawi vol. 29,4 (2017): 301-305.



POINT OF INTERVENTION

the district hospital is 20
minutes away while a
central hospital could be 2
hours away

.
the victims do not all N the long wait for medical
fit into the ambulance : attention could result in

. N worsened injuries or
. o fatalities
N
. . .
on -site triage must N the nearest .
be performed but : healthcare facility is .
is not . 20 minutes away .
there may only be . more victims than . :
.
one ambulance N needed are transported N .
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o time is lost due to the
staff is not trained to handle ..
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improper handling can lead

if that is the case, victims will be to more injury

©°00®°®%® taken to a healthcare facility via OF eFﬁCient On'Sife trioge’
and few first respondants

Lynn, Mauricio. "Hospital Planning and Response fto Sudden Mass Casually Incidents.” Mass Casually Incidents, 2016, 25-55. doi: 10.1007/978-1-4939-3496-6_3.
Harrison, Hooiling, Nigel Raghunath, and Michele Twomey. 2012. Emergency friage, assessment and freatment at a district hospital in malawi. Emergency Medicine Journal : EMYJ 29 (11): 924-5.
Schlottimann, Francisco et al. “Road traffic collisions in Malawi: Trends and patterns of mortality on scene” Malawi medical journal : the journal of Medical Association of Malawi vol. 29,4 (2017): 301-305.



THESIS

i Could a deployable,

RESEARC H pre-fabricated

mobile emergency
ﬂU ESTI U N response unit help
reduce the on-site
disorganized and often xistent.” : :
gt sl road traffic accident
ey o mortality rate?

10 minutes reduction

decrease of the probability of death by
one third”’*




POST
COLLISION
CARE:

....» ON-SITE
COLLISION TREATMENT

TRIAGE I

.7 HEALTHCARE

. - (QUICKER HEALTHCARE
By enabling the first responders at the crash AMBULANCE FACILITY : ﬁﬂﬁ CRITICAL VICTIMS
site to conduct efficient triage, the medical staff ARRIVES ~ CRITICAL VICTIMS -
can quickly recognize which victims need to be " LESSCROWDING IN
VEHICLE & HOSPITAL

taken to a healthcare facility and which can be

treat -site.®
reated on-site MEDICAL SUPPLIES ARE NOW RE-

This can reduce the amount of time that it takes SERVED FOR CRITICAL VICTIMS

for a critical victim to be recognized and be
taken to a healthcare facility.?

This effectively reduces burden on the
emergency vehicle and reduces overcrowding at
the healthcare facility.’

Lynn, Mauricio. “Hospital Planning and Response to Sudden Mass Casualty Incidents.” Mass Casually Incidents, 2016, 25-55. doi: 10.1007,/978-1-4939-3496-6_3.

Harrison, Hooiling, Nigel Raghunath, and Michele Twomey. 2012. Emergency friage, assessment and freatment at a district hospital in malawi. Emergency Medicine Journal : EMJ 29 (11): 924-5.



cRISIS
RESPONSE

Providing a quickly
UNIT deployable emergency
fent structure o
C.R.U. conduct on-site triage
ASSISTING THE will improve efﬁC/ency
HEALTHCARE of healthcare given at
PROVIDERS ON THE .
CRASH SITE OF A the crash-site.
MASS CASUALTY
ROAD TRAFFIC
ACCIDENT



MAJOR

c 0 M PU N E N T SEVERE/ GRITICAL
PATIENTS

RELATION-
SHIPS

GE

THE AMBULANGE IS ITS OWN ENTITY
THE CARE TENT & TRAILER ARE ONE ENTITY.

This allows the ambulance to leave with a
critical patient while the emts handle other
victims with minor injuries.

AMBULANCE
=g

AMBULANCE

emergency fransport
access to water, oxygen, and

energy

.............)

+ ALL OTHER ON-SITE
. FAGILITIES

\

ALL OTHER ON-SITE
SERVIGES

ON SITE
: TRIAGE

confains
allow for larger sqft TRAILER equipment,
easily deployed \ utility
provides shelter H_} connections,
O and supplies

Harson, Hooiling, Nige faghunath, and Michele Twomey. 2012, Emergency age, ssessmeniand ieaiment o a distict hospicl i nal : EM) 29 (11): 9245,
Mohammed-Najeeb Mahama, Ernest Kenu, Delia Akosua Bar d/ d/\// Z/< iah Ahmed. E ergency Response Time and Pre-Hospital Trauma 5 //€r of the /\/f nal Ambulance Service, Greater Accra (January — b r2014).” BMC Emer
qenCyMed ///// 78 /2078) doi: g/ 10. 786 7287307807843




CRISIS
RESPONSE
UNIT
CRITERIA

As the tent is developed, it is critical to set up
criteria which can be used to assess the success
or failure of the proposed solution.

However, we must also accept that not all of the
criteria might be able to be incorporated info a
solution. The challenge of this proposal lies in
the question of compromise.

DEPLOYMENT CRITERIA

4 o @

FLEXIBILITY OF RATE OF SQUARE STORAGE
VEHICLES ASSEMBLY FOOTAGE & ENERGY
CAPABILITY

STRUCTURAL CRITERIA
S B o

REQUIRED REPETITIVE COMPACTION
MANPOWER DEPLOYMENT ABILITY SHADING

PROGRAMMATIC CRITERIA

A
IMMEDIATE DELAYED MINOR @
M « «

SIMPLE TRIAGE TRIAGE ADJACENCIES & UTILITY
AND RAPID PRIORITIZATION CONNECTIONS
TREATMENT

"SHELTERPOD (RED) Limited Edition.” SHIFTPOD | Advanced Shelter Systems Inc. Accessed February 11, 2019. htios://store.advancedsheltersystemsinc.com,/responsepod,/shelfer/ shelterpod-.

PROVIDES SUN-

VOLUME
OF STORED
STRUCTURE

X

-~

WATERPROOF
MATERIALS

N

STORAGE ROOM
FOR SUPPLIES

WEIGHT OF TENT
STRUCTURE

©

WEIGHT OF
OVERALL
STRUCTURE

h

APPROPRIATE
LIGHTING

TYPE OF
INTERNAL
SPACE

-7

AFFORDABLE
MATERIALITY

=

CLEAR
SIGNAGE
FOR TRIAGE

"Rapid Deployment Shelters For Sale | HTS.” Roder HTS USA. Accessed February 11, 2019. hitps://'www.hisusa.com/ products/rapid-deploymentshelters /.
Rivas-Adrover, Esther. (2015). Deployable Structures.



PREFAB

& ONE OF THE GOALS FOR THIS PROJECT WAS TO CREATE A

SH | PPI NG PREFABRICATED, SHIPPABLE DESIGN.
STRATEGY

2 C.R.U.s with

the detached tent
modules fit into a
shipping container '/ T

ALL COMPONENTS OF A 2-UNIT SET WOULD BE ABLE TO FIT INSIDE A 457

LONG SHIPPING CONTAINER.

4 00000

structure
supplies
tent fabric

supplementary




SEQUENCE

ABULANCE ARRIVES AT THE
CRASH SITE
PATIENTS IN NEED OF EMERGENCY CARE PATIENTS IN NEED OF EMERGENCY CARE
CRITICAL PATIENTS ARE ARE TAKEN TO HEALTHCARE FACILITY IN ARE TAKEN TO HEALTHCARE FACILITY IN
POLICE BRING C.R UL T0 CRASH TREATED AT THE C.R.L. THE AMBULANCE THE AMBULANGE
CRASH OCCURS SITE THE NEXT TRIAGE CATEGORY THE NEXT TRIAGE CATEGORY PARAMEDICS RETURN TO
20+ VICTIMS IS TREATED IS TREATED HEALTHCARE FACILITY

POLICE IS POLICEMEN DEPLOY CRITICAL PATIENTS ARE REMAINING VICTIMS
CALLED CRU. TAKEN TO HEALTHCARE ARE TREATED ON-SITE
FACILITY IN AMBULANCE
POLICE COMPACTS THE
Tﬂ:giﬁﬁ&s P“““MET"H'F:GE"""”“T AMBULANCE RETURNS TO AMBULANCE RETURNS TO LRL A;'&?EH ANSTO
CRASH SITE CRASH SITE

THIS ACHIEVES THE GOAL OF TRANSPORTING THE MOST CRITICAL VICTIMS TO A
FACILITY OF DEFINITIVE HEALTHCARE, REDUCING THE ROAD TRAFFIC MORTALITY RATE.



CRISIS

RESPONSE
UNITECRL .
CONTENTS

The C.R.U. is divided into two phases:
the treatment zone & the storage zone

oxygen connection

electric connection

water connection

s e T o o T

The deployable tent is located on top of the

treatment zone of the C.R.U.
portable oxygen,

The electric, oxygen, and water connections are batteries, exifra ’[”’. st
located towards the front of the trailer over the aid supplies

hitch to ensure the most stability and safety.

supplies for:
minor treatments burns,
sutures, & fractures




C.R.L.
EXPLODED
AXON
FEATURES

Based on multiple conditions that the system
could encounter, various features were included

in the C.R.U.

Things such as a fabric which allows some light
transmission but definitively stops rain and

a light system along the top of the C.R.U. for
night-time emergencies are included.

PVC fabric allows for
pliability, durability, and
wide temperature and
humidity conditions

- lever to crank fabric back into a roll
€ /

P
rod connecting felescopic members
for easy deployment

flag signifies triage category being treated

3’ walkable space with

doors at both ends aluminum metal plate walls to lighten the

structural corner joints weight of the trailer

are fabricated using \ @
shipping containe
modules

trailer hitch to attach to the vehicle

ﬁs‘/ flood lights provided for

% nightime usage
26 |

!

<

7

\ footrails provide steps to the taller
trailer

double doors allow for
ease in unloading and folded stands to allow for stabilization
reloading on uneven ground
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BATTERY
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CIRCULATION

THROUGH
C.R.L.
ON-SITE

The crisis response units are designed to be able
to be walked through and create a continuous
circulation path on-site.

The deployed tent structure covers the area of
treatment directly above the utility connections
and supply corridor. The circulation flows
through the supply corridor of one C.R.U. to a
treatment area in front of the storage space with
portable oxygen tanks, batteries, and go-bags.

i.e. the treatment zones are perpendicular fo

the storage zones creating a space with all
available supplies in the perimeter: the critical

zZone



MASS

CASUALTY
GLINIC
SET-UP

Suppose there is a much larger mass casualty
situation, there is a possibility to organize a
layout of the Crisis Response Units such that a
makeshift clinic could be created.

ENE , Y, |
C.R.U. System Unit | g |
il L ‘l 1
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ZONES
CREATED
USING
C.R.L.

Critical Treatment Zones

Treatment Zones

Supply & Utility Zones

Storage Zones
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PATIENT

CIRCULATION
WITHIN
CR.U

—) Patient Circulation

= mEy

am ==

Supply & Utility Zones

Storage Zones
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STAFF
CIRGULATION
WITHIN
C.R.L.

-> Staff Circulation

A
|

Patient Circulation

Supply & Utility Zones

Storage Zones
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