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 12,000 EMVCs / year
 Wake effect crashes
 Delay responses



Watanabe BL, et al. Is use of warning lights and sirens associated with increased risk of 
ambulance crashes? A contemporary analysis using national EMS information system 
(NEMSIS) data. Ann Emerg Med. 2018



 76.5% of responses used L&S
 22.7% of transports used L&S (73.3% did not)
▪ Varies 10.3% by urbanicity
▪ Varies by 20.8% across U.S. Census divisions

(among 15.7 million 911 responses with transport)
Source: NEMSIS database







Geisinger EMS, 
Danville, PA

EMSA, 
Tulsa, OK





Rate of L&S Response to 911 Calls < 50%



E. Marie Wilson
Conn. EMS Patient Survey
1980



 L&S use is a medical intervention
 Performance Parameter Benchmarks
 L&S Response <50% of 911 responses
 L&S Transport < 5% of  911 responses
▪ L&S transport could be a sentinel QI event

 EMD protocols should be used to implement an 
evidence-based approach to L&S response

 Appropriate use of L&S is everyone’s responsibility: 
dispatcher, EMSVO, EMS providers, first-in units, and 
medical director
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Ambulance-Involved Crash Data 
for 

2012-2018
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Annual Fatal Crashes
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 Average of 25 fatal crashes per year
 Average of 29 fatalities per years

Source: NHTSA’s FARS database
Note: Fatality counts include non-occupants (e.g., pedestrians, pedalcyclists)



Position of Persons Killed

N = 200

Source:  NHTSA’s FARS database
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Emergency Use in Fatal Crashes
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Source: NHTSA’s FARS database
Note: Fatality counts include non-occupants (e.g., pedestrians, pedalcyclists)
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 32% of fatal crashes involved emergency lights and 
sirens use
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Position of Persons Injured

Estimated N = 13,522
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Sources: NHTSA’s GES and CRSS databases
Note: Does not include data on injured non-occupants of a vehicle (e.g., pedestrians and pedalcyclists)
because so few were involved in ambulance crashes in the databases that the estimates were not reliable. 



Emergency Use in Injury Crashes
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 Estimated that 22% of injury crashes involved 
emergency lights and sirens use
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Sources: NHTSA’s GES and CRSS databases
Note: Does not include data on injured non-occupants of a vehicle (e.g., pedestrians and pedalcyclists)







Saratoga County, NY – Bravo Responses

• 18+ year review – Jan 1, 2001 through June 30, 2018
• Examined 59,970 Bravo responses for call disposition
• Multiple datasets (NEMSIS, NYS EMS, emsCharts, DOH hospital data) 



• 38.2% not transported
• Of 37,040 transported:

• 565 admitted
• 3 admitted to ICU beds

• Suggests that risks to patients 
are significantly less than RLS 
response risks to public and 
responders and increased costs 
of wear and tear on vehicles 

n= Disposition %
2,910 Assistance Call (Lift or Other) 4.9%
3,940 Cancelled 6.6%
740 Dead at Scene, NO Resuscitation Initiated 1.2%

4,670 No Patient Found 7.8%
10,670 RMA BLS or ALS Treatment, NO Transport 17.8%
16,630 Treated, Transported ALS - No Lights / Sirens 27.7%
3,550 Treated, Transported ALS - Lights / Sirens 5.9%

16,860 Treated, Transported BLS - No Lights / Sirens 28.1%
59,970 100.0%

Saratoga County, NY – Results



It’s Better to be Right Than Fast*
*And Sometimes, it’s Right to be Fast



• 1854 sq km/1152 sq mi
• >90k calls
• ACE – MPDS & ECNS
• 911 service provider
• 43 ambulances (daily 

peak staffing of 33, 
Approx. 75% ALS)

• Emergency 
Communications Nurse 
(ECN) 16 hours/day

• MIH Teams 

Service Profile



It’s not about us…



The Stakes are High



2011-18 
Call 

volume

50%  2011-18 
+ Resources

25%

System Demands



By the Numbers…

By Policy L&S Use on P1 & P2

2016 Data 



Follow the Evidence

Priority 



System Transformation
• Revisit response policies
• Emergency Communications 

Nurse System (ECNS)
• Mobile Integrated Health 

(MIH)
• Alternative Transport and 

Destination Options
• Clinical Response Plan**

**shifts response planning from 
a solely time-based model, to an 
evidence-based model using 
clinical evidence and outcome 
data to inform decision making



Importance of Clinical Evidence in Response 
Planning

• Lights and Sirens use impact on time, provider & public safety
– Numerous studies demonstrating very little impact on time, significant 

danger to providers and public
– Should be applied as a clinical procedure

• Need to ‘get it right’
– Impact of resource shortage on ability to respond as well as impact of 

under-triage

• What are Paramedics doing on scene?

• Impact of ‘Time’ on patient outcomes
– Little evidence positively linking evidence with outcomes in most cases



Nomenclature

1
2

4
5



Discretionary L&S—Change Management



Clinical Response Plan Year 1 Results
(using paramedic impression—CTAS)

2018-2019 2019 - April 2020

Lights and Sirens Responses
24983 5708

Lights and Sirens % 42.4% 10.3%
% Acute Capture 5.8% 24.7%

Under Triage % 0.7% 1.3%

Crew Election L&S (pri 2) 457

Adjusted Under Triage% (incl pri 2) 0.9%

Combined = 20.8% of all responding vehicles – this 
includes multiple vehicle response to single incident

By Policy



Contact
Kevin.smith@niagararegion.ca

niagararegion.ca/ems

Richard.ferron@niagararegion.ca
niagararegion.ca/ems

@NiagaraEMS Niagara EMS

mailto:Kevin.smith@niagararegion.ca
mailto:dayman.perry@niagararegion.ca


Integrated System Design for Implementation

• Department or Agency Protocol
• Community Risk Assessment/Assessment of Incident Density
• Customer Expectations
• Public Education Campaign
• Protocol should be developed with the guidance from medical director
• The department/agency needs to maintain control

• Dispatch
• Call In-take using an approved Emergency Medical Dispatch System to appropriately triage 

the call and identify the priority
• Dispatch Closest Available/Appropriate Unit

• Medical Director
• QA & QI review of calls
• Data Collection
• On-going Evaluation



No Excuses!

• Departments/Agencies must still provide adequate resources to meet 
demand.

• Set reasonable response time goals based on priority.
• Evaluate and adjust as needed to maintain safe and effective 

operations for both the provider and patients.
• Ensure all personnel are properly trained in Emergency Vehicle 

Operations.
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