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WELCOME 

Following the Science: Evidence-based 
Approaches to Improving Patient 

& Provider Safety 
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}  Lights and Siren 

}  Literature review and best practices 

} Use and usefulness 

}  Fatigue in EMS  

}  Systematic review of the evidence 

}  Evidence-based guidelines and recommendations 

Today 

Today’s Speakers 
}  Douglas Kupas, MD, EMT-P, FAEMS, Professor of Emergency 

Medicine, EMS Medical Director 
}  Geisinger Health 
}  Pennsylvania Department of Health  

}  P. Daniel Patterson, PhD, NRP,  Assistant Professor of Emergency 
Medicine 
}  University of Pittsburgh  

}  Dave Bryson, EMT,  EMS Specialist 
}  NHTSA Office of EMS  
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Lights & Siren Use by EMS: 
Above All, Do No Harm  

Douglas F. Kupas, MD, EMT-P, FAEMS 
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}  Most at intersections 

}  Increased incidence of injury 

}  Nearly all severe injuries unrestrained    

RLS-related EMVCs 

}  Literature based (peer 
and non-peer reviewed)   

Literature Review  
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}  EMS vehicle crash statistics, driving (including driver training), liability, 
and ethics (55)  

}  Effectiveness of warning L&S (and vehicle conspicuity) (33) 

}  Time savings with L&S response and transport (24) 

}  Traffic signal preemption systems (3) 

}  Public perception and expectations related to L&S use (8) 

Annotated Bibliography  

}  Provider safety issues when using L&S (7) 

}  Emergency medical dispatch and L&S response (28) 

}  Clinical outcomes with L&S (including physiological effects) (23) 

}  EMS operations, policies, and guidelines related to L&S use (21) 

}  Total references = 202 references / 9 sections 

Annotated Bibliography  
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}  “Saves time” 

}  Contract requirements (< 8 minutes) 

}  Medical emergency 

}  Public expectations 

}  Fun/EMS provider retention, “they’ll quit” 

}  Insurance requirements  

Reasons for L&S 

}  L&S use is a medical intervention  

1. Introduction – primum non nocere 

Lights and Siren  
Sig: Dispense one L&S 

transport, 
Use only when indicated 
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2. Current Use of L&S in U.S.  
}  15.7 million 911 responses with transport 

}  Response: 76.5% used L&S 

}  No change from 2010 to 2015 

}  Transport: 22.7% used L&S (73.3% did not) 

}  10.9 decrease in use since 2010 

}  Varies 10.3% by urbanicity 

}  Varies by 20.8% across U.S. Census divisions 

}  58% L&S transport in PA in 1991  
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3. Review of State Laws Regarding L&S 
Use by EMS 

}  Uniform Vehicle Code 

}  Proceed through a red traffic signal, stop light/sign 

}  Some states require full stop - Recommended 

}  Drive wrong way opposing traffic 

}  Exceed posted speed limit 

}  Some states limit speed – Recommended  

}  Park where otherwise not legal  
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4. Discussion 
}  Use and usefulness of emergency warning lights and vehicle conspicuity 

}  Use and usefulness of sirens 

}  Time saved with L&S 

}  Association between L&S driving and crash risk 

}  Traffic signal preemption devices 

}  Hazards of L&S use for EMS providers 

}  EMS and L&S response 

}  Clinical considerations related to L&S use during transport 

}  Public perceptions and expectations for L&S use 

}  Recommendations for EMS vehicle operations policies  

Discussion – Use and usefulness of emergency 
warning lights and vehicle conspicuity 

}  Warning Lights 

}  Retroflective Material 

}  Vehicle Color  
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Retroflective Material 
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Emergency Warning Lights Requesting 
the Right of Way  

Emergency Warning Lights Blocking the 
Right of Way   
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Emergency Warning Lights Blocking the 
Right of Way   

Discussion – Use and usefulness of 
sirens 
Rural 
(55 mph, closed window, radio on)

straight crossroad
Electronic wail 33 ft.   14 ft.
Electronic yelp 32   12
Electronic hi-lo 24 <12
Mechanical wail 33 <12
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Discussion – Time saved with L&S 
(response)  

Discussion – Time saved with L&S 
(transport)  
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Discussion – Hazards of L&S use for 
EMS providers 

}  Accelerated hearing loss 

}  Off-balance injuries in patient 
compartment 

  

Discussion – Clinical considerations 
related to L&S use during transport 

}  Kupas DF, Dula DJ, Pino BJ. PDM. 1994 

}  130/162 (8%) Emergent 

}  1495/1625 (92%) Nonemergent 
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          1953


Parks LL.  Are speeding, open sirens and red light-breaking by ambulances 
necessary. J Fla Med Assoc. 1953; 40(1):20-22. 
}  Jackson Mem. Hosp – 808 patients 

}  67.1% not admitted 

}  “87.8% of patients arriving by ambulance need not have been rushed to the hospital.” 

}  Duval Med. Center – 378 patients 

}  “Conservatively 15% of admitted patients and 4.2% of all patients are true 
emergencies.” 

}  1951 – 25 ambulance crashes in FL 

}  1 fatality, 14 injuries  
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E.	
  Marie	
  Wilson	
  
Conn.	
  EMS	
  Pa<ent	
  Survey	
  
1980	
  

Connecticut EMS Patient Survey 1980 

}  Public’s Reasons for EMS Uneasiness 

}  Sirens and noise 

}  Getting a lot of attention 

}  Abilities of crew 

}  Dealing with strangers 
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Discussion: Recommendations for EMS 
vehicle operations policies 
}  L&S use is a medical intervention 

}  Performance Parameter Benchmarks 

}  L&S Response < 50% of 911 responses 

}  L&S Transport < 5% of 911 resonses 

}  L&S transport could be a sentinel QI event 

}  EMSVO training, continuing education, policies 

}  Requesting vs. blocking “right of way” 

}  EMD 

}  Medical direction 

}  EMS seatbelt use / vehicle design  
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Evidence-based Guidelines For 
Fatigue Risk Management in 
Emergency Medical Services    

Daniel Patterson, PhD, NRP 
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} Aim 1: To develop evidence-based guidelines for fatigue risk 
management in Emergency Medical Services 

The NHTSA Fatigue in EMS Project 

} We completed seven systematic reviews guided by seven 
research questions (PMID-27858581)  

} Reviewed literature from 1980 to September 2016 

} Used the Grading of Recommendations, Assessment, 
Development and Evaluation methodology 

Methods 



10/9/17	
  

20	
  

Results 
Systema(c	
  
Review	
  

Literature	
  Screened/Reviewed	
  

1	
   1,257	
  

2	
   21,670	
  

3	
   1,401	
  

4	
   4,656	
  

5	
   3,817	
  

6	
   2,777	
  

7	
   3,394	
  

TOTAL	
   38,972	
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}  In EMS personnel, do task load interventions mitigate 
fatigue, mitigate fatigue-related risks, and/or improve sleep? 

}  PROSPERO 2016:CRD42016040114 

Systematic Review #7 
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} No recommendation: The confidence in effect estimates is 
insufficient to make a recommendation at this time. 

(GRADE Handbook 6.1.4) 

Systematic Review #7 

}  In EMS personnel, does implementation of model-based 
fatigue risk management mitigate fatigue, mitigate fatigue-
related risks, and/or improve sleep? 

}  PROSPERO 2016:CRD42016040112 

Systematic Review #6 
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} No recommendation: The confidence in effect estimates is 
insufficient to make a recommendation at this time. 

(GRADE Handbook 6.1.4) 

Systematic Review #6 
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}  In EMS personnel, does fatigue training and education 
mitigate fatigue, mitigate fatigue-related risks, and/or 
improve sleep?  

}  PROSPERO 2016:CRD42016040110 

Systematic Review #5 



10/9/17	
  

25	
  

} We recommend that EMS personnel receive education and 
training to mitigate fatigue and fatigue-related risks (weak 
recommendation in favor, low certainty in evidence).  

Systematic Review #5 

}  In EMS personnel, does the use of sleep or rest strategies 
and/or interventions mitigate fatigue, mitigate fatigue-
related risks, and/or improve sleep? 

}  PROSPERO 2016:CRD42016040107 

Systematic Review #4 
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} We recommend that EMS personnel have the opportunity 
to nap while on duty to mitigate fatigue (weak 
recommendation in favor, very low certainty in effect). 

Systematic Review #4 
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}  In EMS personnel, does the worker’s use of fatigue 
countermeasures mitigate fatigue, fatigue-related risks, and/
or improve sleep? 

}  PROSPERO 2016:CRD420106040101 

Systematic Review #3 
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} We recommend that EMS workers have access to caffeine 
as a fatigue countermeasure (weak recommendation in 
favor, low certainty in effect).  

Systematic Review #3 

}  In EMS personnel, do shift-rescheduling interventions 
mitigate fatigue, mitigate fatigue-related risks, and/or 
improve sleep? 

}  PROSPERO 2016:CRD42016040099 

Systematic Review #2 
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N= 21,674 

N=44 duplicates removed 

N=21,630 screened N=722 conflicts between screeners 

N=366 retained 

N=244 retained 

N=244 full-text reviews 

N=236 identified via bibliography 
searches 

N=480 evaluated for inclusion 

N=380 excluded 
(n=15 duplicates) 

N=100 retained 

} We recommend that EMS personnel work shifts shorter 
than 24 hours in duration (weak recommendation in favor, 
very low certainty in effect). 
}  The panel does not have a recommendation regarding 8hr vs. 

12hr shifts or other shift comparisons that are less than 24 
hours.  

Systematic Review #2 
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} Are there reliable and valid instruments for measuring 
fatigue among EMS personnel? 

}  PROSPERO 2016:CRD42016040097 

Systematic Review #1 

Do Not Circulate Without Permission of P.D. Patterson 

N= 1,257 

N=0 duplicates removed 

N=1,257 screened N=51 conflicts between screeners 

N=47 retained 

N=77 retained 

N=77 full-text reviews 

N=68 identified via bibliography searches 
N=145 evaluated for inclusion 

N=107 excluded 
(n=2 duplicates) 

N=34 retained 
N=2 additional inclusions 
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} We recommend using fatigue/sleepiness survey 
instruments to measure and monitor fatigue in EMS 
personnel (strong recommendation, very low certainty in 
evidence).  

Systematic Review #1 

Next Steps  
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}  1. Local leaders have a starting point from which to build a 
fatigue risk management program – based on evidence. 

}  2. State, regional, national organizations have a template, 
frame of reference, a resource to help local agencies. 

}  3. Individual clinicians have a resource to point to if your 
organization does not, or is not actively addressing fatigue in 
the EMS workplace.  

Significance of the EMS Fatigue Project 

}  Journal publications in PEC 

}  Guidebook on Fatigue Management in EMS 

}  Presentations 

}  1-pager handout 

}  Interviews 

}  Commentaries/Editorials in trade journals 

}  Other 

Phase 1 Dissemination 



10/9/17	
  

33	
  

 

Q&A 
 
 


