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What’s all this stuff about  

“Response Time?” 

 

Does it make a difference? 
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1 study used to set standards of:     
 ≤ 4 min - first responders      
 ≤ 8 min - advanced care 

  

What Do We Know ? 
What Evidence is Available ? 

 



Cardiac Resuscitation in the Community 
Importance of Rapid Provision and Implications 

for Program Planning   
Eisenberg MS, et al.  JAMA 1979;241:1905-1907 

 
Conclusion: 
�  Victims of non-traumatic cardiac arrest have a better 

 outcome if BLS (CPR) is initiated within 4 min of arrest 
 and ALS (defibrillation) is provided within 8 min 

 

Problem: 
�  Times extrapolated to all patients - medical and trauma 



Eight Minutes or Less: 
Does the Ambulance Response Time Guideline 

Impact Trauma Patient Outcome? 
Pons PT, et al. J Emerg Med 2002;23:43-48 

 
Objective: 
Evaluate the effects of exceeding 8 min RT guideline on 
survival from traumatic injuries 
 

3490 Trauma patients       
 Group I:   RT ≤ 8 min (n=2450)     
 Group II:  RT > 8 min (n=1040) 
 Stratified by age, mechanism of injury, and ISS   1-15  
                 16-25 
            >25 



Eight Minutes or Less: 
Does the Ambulance Response Time Guideline 

Impact Trauma Patient Outcome? 
Pons PT, et al. J Emerg Med 2002;23:43-48 

 
Results:   
No difference in survival between ≤ 8 or > 8 min groups 
 

No difference when stratified by age, MOI, ISS… except in   
> 8 min group:        

 Survival increased in ISS > 25 group    
 (44% vs 26%,  p=0.02) 
 No outcome difference for ISS groups 1-15 and 16-25  

 



Eight Minutes or Less: 
Does the Ambulance Response Time Guideline 

Impact Trauma Patient Outcome? 
Pons PT, et al. J Emerg Med 2002;23:43-48 

 
Results:   
RT stratified in 2-min increments and controlled for ISS 
group, age, endotracheal intubation, or type of trauma: 

 No differences in survival for any RT interval 
  

Logistic regression relating survival to independent 
variables (RT, age, gender, ISS, trauma type, ETI):   

 No effect on survival based upon RT 
 



Eight Minutes or Less: 
Does the Ambulance Response Time Guideline 

Impact Trauma Patient Outcome? 
Pons PT, et al. J Emerg Med 2002;23:43-48 

 
Conclusion:   

�  RT has no effect on survival in trauma 
�  Exceeding the 8 min RT criterion does not affect survival 

 from traumatic injury 
 



EMERGENCY MEDICAL SERVICES RESPONSE TIME AND MORTALITY

IN AN URBAN SETTING

Ian E. Blanchard, MSc, EMT-P, Christopher J. Doig, MD, MSc, FRCPC, Brent E. Hagel, PhD,
Andrew R. Anton, MD, FRCPC, David A. Zygun, MD, MSc, FRCPC,

John B. Kortbeek, MD, FRCSC, FACS, D. Gregory Powell, OC, MD, FRCPC,
Tyler S. Williamson, PhD, Gordon H. Fick, PhD, Grant D. Innes, MD, FRCPC

ABSTRACT

Background. A common tenet in emergency medical ser-
vices (EMS) is that faster response equates to better patient
outcome, translated by some EMS operations into a goal
of a response time of 8 minutes or less for advanced life
support (ALS) units responding to life-threatening events.
Objective. To explore whether an 8-minute EMS response
time was associated with mortality. Methods. This was a
one-year retrospective cohort study of adults with a life-
threatening event as assessed at the time of the 9-1-1
call (Medical Priority Dispatch System Echo- or Delta-level
event). The study setting was an urban all-ALS EMS system
serving a population of approximately 1 million. Response
time was defined as 9-1-1 call receipt to ALS unit arrival
on scene, and outcome was defined as all-cause mortality
at hospital discharge. Potential covariates included patient
acuity, age, gender, and combined scene and transport in-
terval time. Stratified analysis and logistic regression were
used to assess the response time–mortality association. Re-
sults. There were 7,760 unit responses that met the inclu-
sion criteria; 1,865 (24%) were ≥8 minutes. The average pa-
tient age was 56.7 years (standard deviation = 21.5). For
patients with a response time ≥8 minutes, 7.1% died, com-
pared with 6.4% for patients with a response time ≤7 minutes
59 seconds (risk difference 0.7%; 95% confidence interval
[CI]: –0.5%, 2.0%). The adjusted odds ratio of mortality for
≥8 minutes was 1.19 (95% CI: 0.97, 1.47). An exploratory
analysis suggested there may be a small beneficial effect of
response ≤7 minutes 59 seconds for those who survived
to become an inpatient (adjusted odds ratio = 1.30; 95%
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CI: 1.00, 1.69). Conclusions. These results call into ques-
tion the clinical effectiveness of a dichotomous 8-minute
ALS response time on decreasing mortality for the major-
ity of adult patients identified as having a life-threatening
event at the time of the 9-1-1 call. However, this study
does not suggest that rapid EMS response is undesirable
or unimportant for certain patients. This analysis high-
lights the need for further research on who may benefit
from rapid EMS response, whether these individuals can
be identified at the time of the 9-1-1 call, and what the op-
timum response time is. Key words: emergency medi-
cal services; ambulance; time factors; outcome assessment;
response; mortality

PREHOSPITAL EMERGENCY CARE 2012;16:142–151

INTRODUCTION

Background
Modern emergency medical services (EMS) is the
first level of health care response for out-of-hospital
medical emergencies. Historically, one of the first
interventions that prehospital personnel performed
was rapid response to a scene and rapid return of
a patient to hospital by use of lights and siren.1 As
the scope of prehospital clinical practice expanded,
emphasis was on rapid response of advanced life
support (ALS)-trained paramedics to the scene. In
1979, Eisenberg and colleagues reported that survival
from witnessed prehospital cardiac arrest of a medical
origin in adults was maximized if the time from col-
lapse to cardiopulmonary resuscitation (CPR) and the
time from collapse to definitive care (i.e., defibrillation)
were 4 and 8 minutes, respectively.2 From this study,
many EMS systems adopted an 8-minute response
time for ALS units responding to life-threatening
events.1,3–5 However, generalizing these results to the
response required for all life-threatening events may
be problematic.1,2,4–6 First, there are major differences
between the EMS systems of 1979 and present-day
systems, most notable of which is the substantially
improved access to defibrillation and CPR.7,8 Second,
in EMS patients with conditions other than cardiac
arrest, there is no evidence that 8 minutes is an optimal
response that will result in improved outcomes, and in
cardiac arrest patients, evidence from the past 10 years
suggests that 8 minutes may be too long.4,5,9,10 Finally,
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Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System  
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Purpose: 
Determine the effect of RT specifications on survival to 
hospital discharge  (90% fractile = 10:59 and 12:59) 
 

Calculate the probability of mortality as a function of 
arbitrarily assigned RTs to determine if improved survival 
would result from reducing times 
 

5424 patients (Priority-1 and 2 transports) 



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Results: 
Mean RT 

 Survivors:   6.96 min     
 Non-survivors: 7.06 min    
 Difference:   0.10 min (6 sec)  

 



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Results: 
Median RT 

 All patients:  6.5 min (0.2 min to 43.9 min)   
          90% of responses were within 10.6 min 
  

 Survivors:   6.4 min     
 Non-survivors: 6.8 min     
 Difference:   0.4 min (24 sec; p=0.10)  

 
 



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Results: 
Median RT 

 All patients:  6.5 min (0.2 min to 43.9 min)   
          90% of responses were within 10.6 min 
  

 Survivors:   6.4 min     
 Non-survivors: 6.8 min     
 Difference:   0.4 min (24 sec; p=0.10)  

 
 

71 non-survivors                
Mortality prevalence of 1.31% (95% CI: 1.02%,1.65%) 



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Results: 
Probability of mortality as a function of RT… 
 

Plotted proportion of those who did not survive at each 
integer response time (0-12 min) with the number of non-
survivors that would have been expected if observed 
death proportion (1.31%) was uniform across all times 
 

No inequality between observed and expected death rates 
for all RTs (p=0.14)   



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Results: 
But… 
Number of actual deaths consistently fell below the 
expected number for RTs less than 5 min, but exceeded 
the number at response times ranging from 5 to 12 min 
 

So… 
Post hoc test for effect on survival of RT dichotomized at 
< 5 min and ≥ 5 min 

  



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Results: 

             Mortality Risk 
    < 5 min   ≥ 5 min 

Total patients   1381    4043                           
Deaths     7  (0.51%)   64  (1.58%)      (p=0.002) 
 
Mortality risk curve was  
generally flat over RT intervals  
exceeding 5 min 

  



Response Time Effectiveness: Comparison of 
Response Time and Survival in an Urban 

Emergency Medical Services System 
Blackwell TH, et al.  Acad Emerg Med 2002;9:288-295 

 
Conclusion:  
Mortality risk appeared sensitive to RTs < 5 min  
 

There were no statistically significant differences for RTs 
between 5 and 10 min 
 

There was evidence to suggest that very low RTs (< 5 min) 
are associated with a low risk of mortality and may 
theoretically save as many as 6-10 lives per year 
 
 



Paramedic Response Time: 
Does it Affect Patient Survival 

Pons PT, et al.  Acad Emerg Med 2005;12:594-600 
 
Purpose: 
Evaluate the effect of paramedic RT on unselected patient 
survival to discharge, controlling for confounders: 

 Age, gender, ST, TT, 3 categories of illness severity 
 
Risk of Mortality   % Survival to Hospital Discharge 
All (9559)    92% 
 

Low (6696)    99%        
Intermediate (2619)  83%    p=0.0001   
High (244)    3% 



Paramedic Response Time: 
Does it Affect Patient Survival 

Pons PT, et al.  Acad Emerg Med 2005;12:594-600 
 
Results: 
RT modeled as continuous variable controlling ST, TT, 

 age, gender, ISS:   
 No effect on survival 

 

RT categorized as ≤ 4 and > 4 min:    
 Survival benefit identified ≤ 4 min    
 (Intermediate and high risk groups) 

 

RT categorized as ≤ 8 and > 8 min:    
 No survival benefit identified at 8 min cutoff 

 



Paramedic Response Time: 
Does it Affect Patient Survival 

Pons PT, et al.  Acad Emerg Med 2005;12:594-600 
 
Conclusion: 
•  Survival benefit was identified for RT < 4 min 

(immediate or high risk of mortality) 
 

•  Paramedic RT > 4 min did not influence mortality, even 
after controlling for illness severity 

 



Lack of Association Between Prehospital 
Response Times and Patient Outcomes 

Blackwell TH, et al. Prehosp Emerg Care 2009;13:444-450 
 
Purpose: 
Examine EMS RTs, clinical care provided, and patient 
outcome for high acuity 9-1-1 calls to determine if the 
current response time specifications and clinical care 
provision set for the community are appropriate 
 
746 medical and trauma patients (priority transports) 

 RT > 10:59  (cases:  n=373) 
 RT ≤ 10:59  (controls:  n=373) 

 
  



Lack of Association Between Prehospital 
Response Times and Patient Outcomes 

Blackwell TH, et al. Prehosp Emerg Care 2009;13:444-450 
 
Results: 
Survival to hospital discharge:       

 Cases:    80%   (95% CI:  76% to 84%)   
 Controls:   82%   (95% CI:  77% to 85%)   
 Yield:   95%   CI for 2% difference in proportions   
             of -6% to +4%  

 

ALS procedures performed: 
 Cases:    47%   (95% CI:  43% to 53%)   
 Controls:   45%   (95% CI:  40% to 51%)   
 Yielded:   95%   CI for 2% difference in proportions 
             of -10% to +5%  



Lack of Association Between Prehospital 
Response Times and Patient Outcomes 

Blackwell TH, et al. Prehosp Emerg Care 2009;13:444-450 
 
Conclusion: 
•  The 95% confidence interval analysis suggests: 

  Priority patients who wait longer than 10:59 min  
  could experience between a 6% increase to a 4%  
  decrease in mortality  

 

  No evidence of increased mortality nor increased  
  requirement for critical procedures for priority  
  patients where RT exceeded 10:59 min 



Emergency Medical Services Response Time and 
Mortality in an Urban Setting 

Blanchard IE, et al. Prehosp Emerg Care 2012;16:142-151 
 
Purpose: 
To determine whether an ALS RT of ≥ 8 min (compared 
with < 8 min) was associated with increased mortality in 
an urban system 
 

Adults with potentially life-threatening conditions      
 (delta and echo MPDS calls)     

 

 



Emergency Medical Services Response Time and 
Mortality in an Urban Setting 

Blanchard IE, et al. Prehosp Emerg Care 2012;16:142-151 
 
Results: 
7760 calls        

 1865 (24%) ≥ 8 min      
 5895 (76%) < 8 min 

Risk of mortality:  ≥ 8 min:  7.1%                                                                              
                          < 8 min:  6.4% 

Adjusted OR of mortality ≥ 8 min:  1.19%  (CI:  0.97,1.47) 
 

 



Emergency Medical Services Response Time and 
Mortality in an Urban Setting 

Blanchard IE, et al. Prehosp Emerg Care 2012;16:142-151 
 
Conclusion: 
No statistically significant difference in all-cause mortality 
for patients receiving a response of ≥ 8 min versus < 8 min 
 

 



Many studies (mostly non-trauma patients) include RTs as 
part of dataset, but most focus on scene time and total 
prehospital time - only few looked at actual RT, but… 
 

It is the RT that has become a measure of effective 
ambulance service 
 

Evidence Conclusion….. 



Many studies (mostly non-trauma patients) include RTs as 
part of dataset, but most focus on scene time and total 
prehospital time - only few looked at actual RT, but… 
 

It is the RT that has become a measure of effective 
ambulance service 
 

RT standard developed based on one intervention and 
where data exists documenting the need for specific RT 

Evidence Conclusion….. 



4 studies demonstrated no improvement in outcome based 
on short RT 
 

RT < 4 or 5 min may improve survival 

Evidence Conclusion….. 



4 studies demonstrated no improvement in outcome based 
on short RT 
 

RT < 4 or 5 min may improve survival 
 

Maybe we need RTs for interventions within a time frame 
rather than the delivery of the equipment ! 

Evidence Conclusion….. 



Decreasing Response Time 



Warning Lights and Sirens 
 

 

Decreasing Response Time 



Warning Lights and Sirens 
 

1.  Is ambulance transport time with lights and siren faster than without? 
   Hunt RC, et al.  Ann Emerg Med 1995;25:507-511 

2.  The effectiveness of lights and siren use during ambulance transport by 
   paramedics 
   O'Brien DJ, et al. Prehosp Emerg Care 1999;3:127-130 

3.  Time saved with use of emergency warning lights and sirens during            
  response to requests for emergency medical aid in an urban environment 
   Ho J, Casey B. Ann Emerg Med 1998;32:585-588 

4.  Time saved with the use of emergency warning lights and siren while 
       responding to requests for emergency medical aid in a rural environment 
   Ho J, Lindquist M. Prehosp Emerg Care 2001;5:159-162 

5.  Do warning lights and sirens reduce ambulance response times? 
   Brown LH, et al. Prehosp Emerg Care 2000;4:70-74 

Decreasing Response Time 



More resources 

Decreasing Response Time 



American Ambulance Association… 
Significant financial cost associated with lowering 
response times. 
 

Cost of 1 ambulance + labor 24 hrs / day / year:  
 

$500,000 - $600,000 

Decreasing Response Time 



  Six Minutes to Live or Die 
  Robert Davis 
  May, 2005 

 

 
Survey of emergency medical services  
in the nation’s 50 largest cities 
 
 

Decreasing Response Time 



System Status Management 
High Performance System 
 

Decreasing Response Time 

Demand Analysis 
1330-1430 
Tuesdays 
2006-2009 



Increasing Response Time 



Luxury Defined 
Entitlement to EMS 
 

Increasing Response Time 



Luxury Defined 
Entitlement to EMS 
 

Increasing Response Time 



Luxury Defined 
Entitlement to EMS 
 

Increasing Response Time 



Jurisdiction Infrastructure 
Impediment to response 
 

Increasing Response Time 



Governance of Response Times 
Federal or State laws:  None 

 Many municipal, e.g. 3rd service, fire-based services 
 have no response performance standards 

 
Contractual agreements (EMS & political) 
stipulating response times:  Some 

 Many non-municipal, e.g. public utility, hospital-based, 
 private services have adopted some response standard 

 

Response Time Standards 



Governance of Response Times 
National Fire Protection Association's (NFPA) 1710  
�  Standard for the organization and deployment of fire 

 suppression operations, emergency medical 
 operations, and special operations to the public by 
 career fire departments 

 

�  Provides key EMS benchmarks for municipal and career 
 fire departments 

Response Time Standards 



NFPA 1710 standard: 
�  Establishes          

  Turnout time:    1 minute   
  First responder arrival:   4 minutes   
  Objective met:    90% 

 

�  Fire-based ALS service 
  Arrival      8 minutes  
  Objective met:    90%   
  Personnel:     2 Paramedics
         2 EMTs 

Response Time Standards 



NFPA 1710 standard: 
�  Establishes          

  Turnout time:    1 minute   
  First responder arrival:   4 minutes   
  Objective met:    90% 

 

�  Fire-based ALS service 
  Arrival      8 minutes  
  Objective met:    90%   
  Personnel:     2 Paramedics
         2 EMTs 

Response Time Standards 



NAEMSP Position Paper 
Considerations in Establishing Emergency Medical 

Services Response Time Goals 
Bailey ED, et al. Prehosp Emerg Care 2003:7:397-399 

 

Response Time Standards 



Possible 
1.  Pulmonary 

 a.  COPD exacerbation 
 b.  Asthma exacerbation 
 c.  Toxic inhalation 

 

2.  Cardiovascular 
 a.  Acute MI 
 b.  Malignant dysrhythmias 
 c.  Decompensated heart failure 

Response Time - Dependent            
Clinical Conditions 



Possible 
3.  Neurological 

 a.  Thrombotic stroke  
 b.  Status seizure 

 

4.  Other 
 a.  Choking 
 b.  Diabetic 
 c.  Overdose 
 d.  Childbirth 
 e.  Significant Trauma ? 

Response Time - Dependent            
Clinical Conditions 



No Question 
1.  VT / VF arrest  (defibrillation) 
2.  Severe anaphylactic reaction  (epinephrine) 
3.  Uncontrolled hemorrhagic shock  (transport) 
 

Response Time - Dependent            
Clinical Conditions 



No Question 
1.  VT / VF arrest  (defibrillation) 
2.  Severe anaphylactic reaction  (epinephrine) 
3.  Uncontrolled hemorrhagic shock  (transport) 
4.  Aortic disease (transport) 

  Dissection 
  Leaking aneurysm 

Response Time - Dependent            
Clinical Conditions 



What’s all this stuff about  

“Response Time?” 
 

Does it make a difference? 



What’s all this stuff about  

“Response Time?” 
 

 
For most, it probably doesn‘t matter… 


