
 

 

Dr. G. V. Ramana Rao 

GVK EMRI, India 



6th IRF October, 2011
Regional Conference Road Safety Strategy in India – Action Plan 

Emergency Services for Improving Road Safety

U if N t k f E S i S tUniform Network of Emergency Services System, 
Dr. G. V. Ramana Rao, MD

GVK Emergency Management  and Research Institute

Sense Reach Care Follow up
after 48 hrs

1



Fl  f P t tiFlow of Presentation

1. Emergency Medical Services (EMS)g y ( )
2. Inputs and outcomes of uniform network of
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f k f d f3. Uniform Network of EMS – considerations for

Road Safety Strategy in India – Action Plan
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Emergency Medical Services –EMS ( Pre-Hospital Care)

An extension of hospital emergency department
Provide link between an emergency in field and  treatment in hospital

Emergency Medical Services EMS ( Pre Hospital Care) 

g y p

EMS is Responsible for
Responding to calls in a timely manner

EMS is Responsible for
Responding to calls in a timely mannerResponding to calls in a timely manner
Delivering qualified providers to the scene
Providing emergency care from basic to sophisticated 

(EMT – Basic/ Paramedic)

Responding to calls in a timely manner
Delivering qualified providers to the scene
Providing emergency care from basic to sophisticated 

(EMT – Basic/ Paramedic)( )
Transporting ill or injured to the closest, most appropriate hospital 

(BLS and ALS ambulances).

( )
Transporting ill or injured to the closest, most appropriate hospital 

(BLS and ALS ambulances).

Benefits of EMS
Reduction in Mortality
Reduction in Morbidity
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Reduction in Morbidity
Reduction in hospital stay duration



Responding to Emergencies – RTA
Golden Hour

CASE HANDLING

Namaste .!
What is the Emergency?

Caller CO DO

Help !!

Wheel

Base

Help…!!

S
Hospital 

/ ED Scene/ ED

Base



G ld  H  7 diff t ti  i d  Golden Hour - 7 different time periods 

1. Time of injury to Emergency call
2. Time of Emergency call to dispatch
3. Time of dispatch to Ambulance response
4. Time of Ambulance response to arrival on scene
5. Time spent on scene with the patient (On-scene)
6. Time of Ambulance transport to the hospital (en-route)
7. Time the patient spends in the emergency room prior

to surgery
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EMS D fi iti  d t EMS – Definition and concept 

• Emergency medical services are
– A network of services

coordinated to provide aid and
medical assistance from
primary response to
definitive care, involving
personnel trained in the
rescue, stabilization,
transportation and advancedtransportation, and advanced
treatment of traumatic or
medical emergencies. Linked by
a communication system
that operates on both a local
and a regional level, EMS is a
system of care, which is usually
initiated by citizen action in the
form of a telephone call to an
emergency number.emergency number.

– Mosby's Medical Dictionary,
8th edition. © 2009, Elsevier
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G f f SGVK EMRI – Unified Network of EMS

F llSense Reach Care Follow up
after 48 hrs
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108 Number Wikipedia108 Number - Wikipedia
In Religions
• No. of beads on a Mala (Rosary of Beads)
• Sacred number in Hinduism in many ways

(Pillars Nama Japa Krishna dances with 108(Pillars, Nama Japa, Krishna dances with 108
Gopies, Natraja dances in 108 poses)

• Sacred and significant in Bhuddism, Sikhism and
JainismJainism

• The number of Surat al – Kawthar in the Quran,
the smallest one of the book



2 Innovative use of Technology

Emergency Response Center (ERC)Emergency Response Center (ERC)

Public Switching 
Telephone NetworkV

ER
 R

O
O

M

2. Innovative use of Technology

SCCS, CCT & Voice 
Logger

Telephone DB ERS DB

Nortel Switch

Telephone Network  
(PSTN)

Dial 108
Caller in distress GIS DB

O
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T f

Dispatch Officers (DO)Communication Officers (CO)

C
O

C

CO Supervisor

Transfer

E 
R

 C

Conference
ERCP

DO SupervisorCO Supervisor

EMT in AmbulanceAmbulance

CCT: Communication Control Toolkit; SCCS: Symposium Call Centre Server;  ERCP: Emergency Response Center Physician; EMT: Emergency Medical Technician

Victim Shifted to Hospital

FI
EL

D

Base Location Victim Location (Scene)



DISTINCTIVE TECHNOLOGY INFRASTRUCTURE –
EMS – GVK EMRI

Caller in distress

1 2 3 4

S G

Major components

Computer Telephony 
Integration

1.

SCCS, CCT & 
Voice Logger

Telephone DB ERS DB

Switch

Public Switching 
Telephone Network  

(PSTN)

GIS DBToll-free –
Mobile / Fixed Lines

Voice Loggers

GIS/Maps

GPS/AVLT

2.

3.
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SCCS: Symposium Call Centre Server
CCT: Communication Control Toolkit

GPS/AVLT

ERO

Allied applications (PCR, 
Fleet Management, 

4.

5.

6.

Conference

ERCP: Emergency Response Center Physician 
EMT: Emergency Medical Technician

Emergency response officer (ERO)5

g ,
Hospital facilities)

IVR

Webcam

7.

8.

ERCP EMT in Ambulance

g y

Support software and technology 6 10

Oracle Financials, CRM 

eLearning

9.

10.

Source: GVK EMRI and Mahindra  Satyam 10

* Handles over 165,000 Emergency Calls/day, manages over 12,500 dispatches per day and saves over 250 
lives daily



CO-LOCATE ALL EMERGENCY CALL TAKERS INTO 
ONE CENTRE, WITH A “SINGLE WINDOW” FOR ALL CALLS

Most sense functions are disaggregated
EMRI best practice:  Co-locate all dispatchers (EMS, police, Fire); 
consolidate to single window 

Multiple steps for call taking
Call received Police and FireCall received in

• Screened EMS

• Call taken; screened
• Dispatch decision taken
• Ambulance located; 

i i id d i h

• Police, Fire responders 
conferenced into call if 

i d

Call received in 
primary centre

Screened EMS
recipient provided with 
ambulance contact 
information 

required
• Responders dispatch 

squad
Transferred to EMS 

for call taking (usually 
at different location)

Transferred to 
dispatcher Ambulance dispatched

Dispatch ambulance

Examples Benefits 

• All responders informed far more rapidly (than via inter-connect 
system); improves response

Site

USA Canada France

system); improves response 
• Allow multi-agency response 
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KEY ASSETS REQUIRED FOR SENSE, REACH AND 
CARE SERVICES FOR EMS 

Assets deployed (as of August 11) Service level impact

‘Sense’
(Call centre

• Response within two rings

C ll t k f d i 90

• GIS/Maps and GPS/AVLT technology

I t t d ll h dli d di t h f ti(Call centre 
dispatch) 

• Call taker freed up in 90 
seconds for next call

• Integrated call handling and dispatch functions 

• 600 call center associates 

O f• Over 2900  Advanced and Basic Life saving 
ambulances

• 4 boat ambulance in Assam

• Reached with in 15 minutes 
in 90% cases 

• Lower cost delivery 

‘Reach’
(ambulance) 

• Immediate qualified 
assistance by trained EMTs 
(EMTs recruited after

• Over 8000 EMTs** to provide pre-hospital care 
in ambulance

‘Care’ (pre-
hospital 

(EMTs recruited after 
rigorous psychometric test)

• Indigenous world class training program 

• 100 ERCPs*** to guide and authorize EMTs

• Over 4000  MOUs with hospitals

treatment)

* Reproductive and Child Health 
** Emergency Medical Technicians 

*** Doctors placed in call center to assist ambulance care professionals
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REGIONAL APPROACH TO REPLICATE SYSTEM ACROSS LARGE AREAS

Typical approaches 

“Centralized”

• One EMS system covers 
entire region/country

“Federalised”

• “Jigsaw” EMS coverage

Best practice/EMRI

Regional approach

Corporate 
tentire region/country

• Traditionally, small 
nations have taken a 
centralized approach to 
EMS service delivery

All li ki

• Due to evolution of 
localized services, large 
nations have taken a 
distributed approach to 
EMS service delivery

E h i / t

centre

Finance 

HR 

• All policy making, 
planning and service 
delivery is done by 
central agency

• Each region/country 
chooses its own 
operational model

Local Local Local 

State 1 State 2 State 3
Replicate Replicate

Issues 

• Difficult to retain 
transparency and 
efficiency with scale

• Hard to scale up

• Expansion dependant upon 
investment by individual 
countries, hence slow to 
scale up (take decades to 

support

Sense Reach Care 

support

Sense Reach Care 

support

Sense Reach Care 
• Hard to scale up evolve)

• Patchy service quality, with 
each country using different 
system

Benefits 

• Standardized rollout model enables rapid, consistent and predicable roll 
out – likely deployment to over 1 Billion people in less than 10 years

• Lower cost of solution, (e.g., IT, vehicles) with higher speed of delivery 
d t t d di d i f t t

Singapore USA Germany 
due to standardized infrastructure

• Autonomous local organisations capable of modifying operations, to local 
needs

g p
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f l f ( ) G d lInter-facility Transfer (IFT) – Guidelines  



EMPLOY PHYSICIANS INTO CALL CENTRES TO MAKE CLINICAL OVERSIGHT 
AVAILABLE AT LOW COST

Several countries station 
h i i i b l

EMRI solution: Centralized physician pool, 
leveraging technology to provide “Virtual” cover

EMRI modelphysicians in ambulances 

Country Description 

• Physicians staffed 

EMRI model 

• Physicians stationed in call center, linked to 
ambulance via PC/webcam* to provide ‘telemedicine 
like’ experience

in NAW/NAF type 
ambulances

• 3 FTE per

• EMT’s communicate with physicians electronically
– EMTs Forward reports/ provide vitals data
– Physicians advise procedural steps, recommend 

medications, retain oversight up to hospital• 3 FTE per 
ambulance
– Doctor
– Nurse

Stretcher bearer

Higher physician productivity and lower cost

20Patients seen per doctor per shift
– Stretcher bearer

• ‘Virtual’ physician support available for every case

5

France/Germany EMRI

Virtual  physician support available for every case 
and ambulance type; physician costs spread 
across entire fleet
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DYNAMICALLY DEPLOY AMBULANCES TO MAXIMISE                                                     
FLEET USAGE AND PRODUCTIVITY

EMRI uses GIS/GPRS/AVLT technology to monitor 
ambulances

Fleet deployment capabilities

Real-time fleet management

• Use GSM signals from EMT 
mobile to locate ambulance 

• Locates caller using GIS 
(automatic if calling from landline)

• ERO* locates closes ambulance, 
dispatches to emergency site

Periodic fleet re-distribution

• Monitor fleet utilization over time
– Ambulance use by region

N t f diti– Nature of conditions
• Re-deploy fleet based upon 

usage statistics
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AVLT- Ambulance Base  
location  Information



Serving the most needy against all 
odds
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Date: September 07, 2011
CALLS (TODAY)

States Total calls Emergency Calls Emergencies
ANDHRA PRADESH 35 653 4 989 3 133ANDHRA PRADESH 35,653 4,989 3,133
GUJARAT 11,112 2,319 2,120
UTTARAKHAND 6,091 471 400
GOA 563 122 116
TAMILNADU 20,435 2,169 1,689
KARNATAKA 16,983 2,266 1,907
ASSAM 9 590 1 610 1 107ASSAM 9,590 1,610 1,107
MEGHALAYA 1,204 55 44
MADHYA PRADESH 23,812 995 647
HIMACHAL PRADESH 2,942 492 425
CHHATTISGARH 5,015 388 266
TOTAL (INDIA) 133,400 15,876 11,854

Emergencies (TODAY)Emergencies (TODAY)
States Medical Police Fire

AP 3,021 98 14
GUJARAT 2,091 28 1
UTTARAKHAND 385 15 0
GOA 114 2 0
TAMILNADU 1 647 42 0TAMILNADU 1,647 42 0
KARNATAKA 1,897 10 0
ASSAM 1,099 8 0
MEGHALAYA 42 2 0
MADHYA PRADESH 608 39 0
HIMACHAL PRADESH 405 20 0
CHHATTISGARH 249 17 0

20

CHHATTISGARH 249 17 0

TOTAL (INDIA) 11,558 281 15



State Performance Dashboard – July 2011
GVK EMRI – Sample GVK EMRI Sample 

State

Total Emergencies
J l  11  63144       2036   July 11 : 63144       2036  per 

day
Aug 11 : 68433      2207  per day

Police EM’s
July 11 : 967 

31 cases per day

Fire EM’s
July 11 : 63

Aug 11 : 47

Medical EM’s
July 11 : 62114
2003 per day

Aug 11: 922
29 cases per day

Aug 11 : 47
Aug 11 : 67464
2176 per day

Population per AMB
July 11: 124759
Aug 11: 121152

Area Cov. per AMB
July 11: 406 Sq Km
Aug 11 :394Sq Km

Avg EM per District
July 11 : 78 EM’s PD
Aug 11 :  84 EM’s PD

Avg EM’s per AMB
July 11: 4.20 EM’s
Aug 11 : 4.43 EM’s

EM’s per lakh PoP
July 11: 3.37 EM’s
Aug 11: 3.65 EM’s

EM’s per talukaEM’s per Sq Km area EM’s per village

21

EM s per taluka
July 11: 239  per month
Aug 11 : 259  per month

EM s per Sq Km area
July 11 : 0.32 EM’s
Aug 11 : 0.34 EM’s

EM s per village
July 11: 3.51 per month
Aug 11 :3.80 per month



Calls process tree – July 2011

Total Calls 100% 
(11083 / day)

           Answered calls  99.95%                     
( 11078 / day)  

Call Pattern – Case handling

Emergency calls 20.35% 
(2255/day)

EM Related calls 8.95% 
(992/day)

Ineffective calls 70.70% 
(7836/day)

   UAC                    
0.05% (5/day)

Emergencies
18 73% (2075/day)

Repeated calls  
1 62 % (180/day)

Medical Emergencies No Response
Wrong
Nuisance
Disconnected48 Hour Follow up

Medical 18 42% Police Fire

18.73% (2075/day) 1.62 % (180/day) 

Hospital Statistics
Missed
Gen Enq
Silent

Km travelled B2S per  case

 Medical 18.42%        
( 2042/day)

Police 
0.28% 31/day)

Fire            
0.02%(2/day)Response Time

Availed 
17.70%    

(1962/day)

Failed 0.38% 
(42/day)

Busy    0.34% 
(38/day)



RTA Related– 8270 - 266  per day
0.44 cases per lakh population per day – 0.53 / AMB/Day

RTA Cases of Medical 
EM   13 %

Urban / Rural flow of RTA Social Status of Availed 
Status Rural Urban TotalEM  = 13 %Cases

Urban Rural

4401( 55%) 3869 (45 %)

Status Rural Urban Total
BC 15.48% 17.97% 33.45%
NA 1.07% 2.13% 3.20%
OC 12.69% 19.92% 32.61%
SC 2.75% 3.50% 6.24%
ST 13 94% 10 56% 24 50%

Age Rural Urban Total 

0-4 15.35% 84.65% 6.55%MoM variance of Trauma related cases
ST 13.94% 10.56% 24.50%

Top 5 Rural Districts 

District 1 322 10

District 2 307 10

5-9. 90.59% 9.41% 6.00%

10-14. 51.44% 48.56% 1.99%

15-19 40.11% 59.89% 6.78%

20 24 45 69% 54 31% 13 32%

May-11 Jun-11 Jul-11
11921 9153 8270

25.84% -23.22% -9.65%

Source – ERC Server Data

Economic Status of Pregnancy Cases 

Status Rural Urban Total

District 3 290 9

District 4 285 9

District 5 276 9

Top 5 Urban Districts 

20-24 45.69% 54.31% 13.32%

25-29 45.57% 54.43% 12.96%

30-34 48.22% 51.78% 10.76%

35-39 49.14% 50.86% 10.54%

Pink Card 19.55% 20.89
% 40.45%

White Card 28.05% 31.50
% 59.55%

p

District 1 1417 46

District 2 772 25

District 3 493 16

Di t i t 4

40-44 45.40% 54.60% 8.01%

45-49 48.49% 51.51% 6.97%

> 50  42.46% 57.54% 16.12%

District 4 460 15

District 5 316 10

Top 3 sub types of Emergencies 

2 Wheeler accidents 7586 92.76%

Cases beyond 20 min Urban C2S 
Less than 5 minutes 2.70%

5 minutes to 10 minutes 36.08%
10 minutes  to 15 27 34%

Cases beyond 30  in Rural C2S 
Less than 15 minutes 34.45%

15 minutes to 20 minutes 19.97%
20 minutes  to 25 15 56% Vehicle role over/Skid 154 1.93%

Auto (3 Wheeler 
accidents) 173 1.66%

minutes 27.34%

15 minutes to 20 minutes 16.00%
More than 20 minutes 17.88%

minutes 15.56%

25 minutes to 30 minutes 10.40%
More than 30 minutes 19.62%



Hospital Statistics : 
Details of victims who were shifted to various types of hospitals

First aid and 
Unavailed

% share of Govt Hospitals in July 2011

Unavailed 
Cases, 9.26%

Govt 52 68%

Trust 
Hospitals, 6.59

Govt, 52.68%Private, 19.07%%

Government 
Supported 

Hospitals, 12.40Hospitals, 12.40
%



48 hour follow up states of the victims who had availed 
the services and were contacted after 48 hours of 
availing the services

Expired, 4.86%
Stable Out of

% share of 48 hour follow status of victims who availed the services

Condition is still 
critical, 0.26%

Stable, Out of 
danger, but still in 
hospital, 18.91%

critical, 0.26%

Cannot be 
contacted, 25.53%

All right and 
discharged from 

thethe 
hospital, 50.44%



Responding to Emergencies : 
Average Handel Time

CASE HANDLING

g

Namaste 108….!
What is the Emergency?

Caller CO DO
98.6% of calls 
picked in 2 ring

01.59 -0.10

Help !!

Wheel

Base
01.23

1 18 49
22.42

- 0.03

- 02.19Help…!!

S
Hospital 

/ ED

09.361.18.49

9.39
20 21

- 0.44
- 1.30

02.19

+ 0.05 
-0 01 Scene/ ED

Base

13.14
20.21

-1.01
-0.01

05.13 - 0.01

Variance over previous month+/- Source ERC Server Data
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Triage Plan at IncidentTriage Plan at Incident



Overlap with Disaster Management 
Emergency Response Center (ERC):
•24 x 7 X 365 services 
•3 digit number for easy & quick alert 
•Inbuilt call surge capacity (40 K - 200 K)
•ERC with Police/ Fire Dept. network
•PRA lines (dual)
•Multi-mode communication (Cellular/ RF)
•Geo-spatial information (digital maps –

Ambulance 
(Land/ Boat) with 
•Life support medical equipment
•Patient transport equipment
•Rescue and extrication tools 
•Base location –close to community 
•Response – U/ R  app. 20 Mts.
•Carry 1 critical and 4 mild injury patients

Pre-Hospital Care 
Trained Emergency Medical Technician
Protocols to deal medical and trauma  emergencies
On-Line Medical  Direction by qualified doctors 24 X7 at ERC
Availability of Advanced Life Support Medication 
Protocols attested by Stanford School of Medicine
Trained in Disasters and MCI
Hospitals in Working Agreement (HWA) for Care Continuump ( g p

Road/landmarks)
•Service organization information ( hospitals, 
fire/police) 
•ERC –special  seating for MCI & Disasters

y j y p
•Communication facility with patient, ERCP, 
hospital. 
•Automatic Vehicle Location Tracking 
•Ability to mobilize additional fleet to scene 

p g g ( )
Inter-facility Transfer Process
Interception process
Do Not Resuscitate Process
PCR Document
Patient Assets Documentation provision 

Research and TrainingResearch and Training
Emergency Medicine Learning Center (EMLC) with Simulation 
labs 
and qualified instructor  teams for training  community based 
First Responders,
Basic and Advanced EMTs, Doctors and Nurses on  BLS/ 
ACLS/ PALS/ ITLS.
Disaster Preparedness exercises – Table Top, Mock Drills .
Emergency Rooms in PPP at Goa 
Operations, Systems and Clinical Research Approach
Unique On-Line Medical Research Division
Indian Emergency Journal 
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Collaboration for transfer of Knowledge and 
Technology know-how, Best practices, Research & Training 

Stanford University,
USA

Carnegie Mellon 
University,

USA
Geomed Research

A i A

Singapore Health
Services

American Assoc 
of Physicians

Of Indian Origin 
(AAPI)

American 
Academy  for 
Emergency 

Medicine in India

Shock Trauma 
CPublic Health Center,

USA
Public Health

Foundation of India
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Stanford – GVK EMRI – Partnership 
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Publication of Vol V  Issue II (September 2010) of IEJ with ISSN numberPublication of Vol.V, Issue-II (September 2010) of IEJ with ISSN number

- IEJ is now a peer reviewed scientific Journal
-IEJ now an International publication with ISSN number
- Available in National Library, New Delhi for reference
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Launched on 15th Aug, ‘05 in Hyderabad and 
expanded to 11 other States, 2 UT’s

Jammu & 
Kashmir

Sikkim

Haryana

Punjab

Himachal Pradesh

Arunachal 
PradeshUttarakhand

Rajasthan

Delhi

Gujarat

Uttar 
Pradesh

Jharkhand
West 
Bengal

Bihar Meghalaya

Tripura

Manipur

Nagaland

MizoramMadhya Pradesh

Rajasthan
Assam

Andhra Pradesh

Orissa
Maharashtra

Goa

Daman & Diu

Karnataka

Tamil 

Goa

Nadu
Kerala
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What worked for the GVK EMRI EMS 
Model?Model?

Strengths Aspirations
• Not burdened by legacy technology, 

processes or people 

• Indigenously developed cost-
effective technology including well 

• Provide emergency management 
services in all states

• Provision of critical value added 
services to plug deficiency ingy g

designed and equipped 
ambulances

• KPIs Matching World Class 
Standards

services to plug deficiency in 
Government services 

• Extend the 20% reduction in 

RTA,  MMR and other life saving 

Aspiration to 
save over 1.0 
million lives a 
year by 2015*

• Public Private Partnership model of 
organization 

benefits       to the most needyyear by 2015*

* Defined as lives that would have been lost without EMRI intervention and stability in patient’s condition beyond 48 hours of emergency; 
Assumes 25% of emergencies serviced by EMRI and 3 lives saved for 40 medical emergencies attended to by EMRI

Source: GVK EMRI
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Uniform Network of Emergency Medical Services Systems-g y y
Essential Considerations…… 

1. Emergency number should be a three-digit number so that it is easy to
remember 108 in Indiaremember …..108 in India

2. Unify emergency number for medical, police and fire emergencies….highly
relevant to road safety

3. Network call center (Emergency Response Center -ERC) through land and
mobile numbers….all telecom service providers

4. ERC should co-locate medical/police and fire dispatchers…ERO & PDO
5. Integrate Telecom and Information Technology sink with each other….

Generation of automatic Unique Emergency ID (Computer AidedGeneration of automatic Unique Emergency ID (Computer Aided
Dispatch)

6. Make sure RTA location identification ability is available using GIS/GPS
…… permissions/ security/ safety.

7 E i di f ll t ERC t ti l id7. Ensure voice recording of calls at ERC…… potential evidences
8. Establish connectivity between ERC and emergency vehicles …Land, Boat,

Train and Air ambulances; Motor cycles; MCI vehicles; Mobile hospitals.
9. Locate Ambulance base on historical data………. Hot-spot analysis of RTAs.p y
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Uniform Network of Emergency Medical Services Systems-g y y
Essential Considerations. 

10.Ensure, availability of qualified medical professionals for medical
di i ERC V l ddi i i h f f O Lidirection at ERC…………… Value addition in the form of On-Line
medical direction, medical audit, quality of care.

11.Ensure SOPs for emergency medical validation, pre-arrival
instructions IFT etc destination determination referralinstructions, IFT etc. ……….destination determination, referral
criteria, response times

12.Develop Protocols for individual, MCI and Disasters……….Control,
Coordination and Communication functions of EMS and DMS

13.Network hospitals and hospital ED rooms…….empanelment,
accreditation, Handover process and integration.

14.In-built analytics and quality teams in ERC……….. Journey of
improving efficiencies and effectiveness.

15.Invest in Capacity building and R &D………… for improvements in
in efficiencies and effectiveness
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To ConcludeTo ConcludeTo ConcludeTo Conclude
• “If you have saved one life in your 

entire lifetime, your life is a success”

- Dr. A. P. J. Abdul Kalam 

(Hon. Ex President of India)
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Thank you

www.emri.in
ramanarao gv@emri.in  ramanarao_gv@emri.in  


