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EMS is a practice of medicine
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Response interval.

The original clinical
performance metric of an EMS
practice of medicine




OUR OBJECTIVES...

Describe the powerful historical role of response time standards
in EMS

Review the evidence of response time impact on patient
outcome

Discuss a patient centered approach for response time targets

Encourage an evolution toward more pertinent outcome based
metrics in EMS

Present a case study of a clinical approach to monitoring a
change in response time standards




A QUICK POLL...

« Response intervals in your system are clinically relevant?

« Response expectations are too stringent?

* Response expectations are too lenient?

» Had arole in response time standard determination

« Regularly review “outliers™?

« Break down response intervals by component / responding entity?
« Would feel comfortable increasing response expectations?

 Feel the public would perceive response change as negative?




The current EMS Climate
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= Science o -
= EBMin EMS
= Research targeting OOH care
= Significant procedural & cognitive evolution
= Technology movement

= Art
= Economic changes — Reimbursement focus
= EMS subspecialty recognition
-~ System design implications

mpact of EMS on t
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THE IMPACT OF RESPONSE TIMES

System design

* Deployment strategy

« Staffin _
] ——

» Communication plan — I

 Protocol implications
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- Delivery & readiness costs '
 Performance measurements

* Regulatory compliance

* Legal liability




PUBLIC PERCEPTION

Stage 2 wator hmits

T E

ce response tlmes |mprove

New city-county EMS stations saving precious minute

How to help b b
salamanders:
Seduction 101

T

Emergency care comes
faster in city, county




FATAL: Doctor says EMS delay likely made no difference




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” 2010

* First Responder — 4 minutes / 90%
* ALS - 8 minutes / 90%
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RESUSCITATION
OUTCOMES
COMSORTIUM

Inverse lifesaving function?

TECHNICAL ASSISTANCE CENTER
Hospitals
agree not
to close
to EMS

Immediate Myocardial Metabolic Enhancement
mNNTIMMEDIATE TrRiAL Y

During Initial Assessment and Treatment in Emergency care '




"l think you should be more explicit
here in step two."
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The evidence.




DATA DEFINITION CHALLENGES

* (Call received to PSAP

« Call entered . '
« Call dispatched
* Unit enroute (wheels moving) ‘

* On scene (wheels stopped)

At patient’s side




AVERAGE VS. FRACTILE METHODOLOGY




“CARDIAC RESUSCITATION IN THE COMMUNITY.
IMPORTANCE OF RAPID PROVISION AND
IMPLICATIONS FOR PROGRAM PLANNING’

JAMA 1979

* Focused on time of collapse to defibrillation
* CPR initiation within 4 minutes
» ALS with defibrillation within 8 minutes

 Generalized response to all patients

isenberg MS, Bergner L, Hallstrom A. Cardiac Resuscitation in the



EFFECT OF AMBULANCE RESPONSE TIMES ON
CARDIAC ARREST SURVIVAL

Scottish Ambulance Service

Estimated the effect of reducing response times on survival
14 min / 90% fractile response

All BLS-D ambulances

Reducing response times from 14 — 8 minutes:
* Increase survivors from 6% - 8%
 Numerical modeling)

Pell JP, Sirel JM, Marsden AK, Ford |, Cobb SM. Effect of Reducing
Ambulance Response Times on Deaths from Out of Hospital Cardiac
Arrest: Cohort Study. BMJ 2001;322:1385-1388.



COMPARISON OF RESPONSE TIME & SURVIVAL

* Retrospective review — 6 month period

5424 patients in an urban EMS system transported to a Level |
Trauma Center

* Patients categorized as Priority 1 (10:59) or 2 (12:59)
* Mean response times:
e Survivors — 6.9 minutes

* Non-survivors — 7.06 minutes

Blackwell TH, Kaufman JS. Response Time Effectiveness:
Comparison of Response Time and Survival in an Urban Emergency
Medical Services System. Acad Emerg Med 2002;9:288-295



COMPARISON OF RESPONSE TIME & SURVIVAL

»  Mortality:

« 1.58% mortality risk for response intervals greater than 5 minutes

* 0.51% mortality risk for response intervals less than 5 minutes

- Little evidence in these data to suggest that changing this system's response
time specifications to times less than their current, but greater than 5
minutes, would have any beneficial effect on survival.

Blackwell TH, Kaufman JS. Response Time Effectiveness:
Comparison of Response Time and Survival in an Urban Emergency
Medical Services System. Acad Emerg Med 2002;9:288-295



DOES PARAMEDIC RESPONSE TIME AFFECT
PATIENT SURVIVAL?

 Retrospective cohort study of 9559 unselected patients
transported to a single facility

- Multivariable logistic regression model applied to assess the
effect of response time on survival controlling for age, gender,
scene time, transport time, and 3 categories of condition
severity

* Survival benefit identified in patients with response intervals
less than or equal to 4 minutes

* No survival benefit in medical patients with non-arrest etiology

Pons PT, Haukoos JS, Bludworth W, Cribley T, Pons KA,
Markovchick VJ. Paramedic Response Time: Does it Affect
Patient Survival. Acad Emerg Med 2005;12:594-600



For pessomal wse onfy

LACK OF ASSOCIATION BETWEEN PREHOSPITAL RESPONSE TIMES
AND PATIENT OUTCOMES
Thomas H. Blackwell, MD, Jeffrey A. Kline, MD, |. Jeffrey Willis, MD, G. Monroe Hicks

AssTRACT
Background. lened datz exist that examine the lehuon
shipb times (RTs) and

tality, and do not have an increase in critical procadures per-
formed in the field. Our data are most consistent with the in-
mmmmmwmmem, of critical

patient outcomes, Objecuve We tested the hy'pothéis that
patient outcomes do not differ substantially based on an ex-
puduychosmad\medll&suppm(M.S)m'upperumuof
59 10:59 This case-

oom:d retrospective study was conducted in a metropoli-
tan county with a population of 750000 for the calendar
year 2004, The emergency medical services (EMS) system isa
single-tiered, ALS paramadic service that includes basic life
suppon(BlS)lhsuupmdeﬁ The %% fractile RT spacifi-
cation d by 3 1510:39 or
less lor ;. life-threatening 1) calls. Cases
{study patients), defined as Priority 1 uanspons with RTs ex-
ding 10:59 were ¢ d with controls, which
mmpnsedam:domsampleo‘?nomylcallswlmm’sol
10:59 minutes or less. Prehospital run reports and hospital
outcomes were evaluated using explicit critena by one ob-
sarver for the primary outcome of in-hospital death and sec-
ondary outcomes of critical interventions performed in the
Held. We tested the hypothesis of equivalence using the 95%
confidence intervals (Cls) for difference in proportions with
a —OGSmdp 02 to show A = +5% Results. Of the
3270 in 2004, we id 1372 study
patients (RT ,1093 mln) and a random sample of 373 con-
trols (RT =10:59 min). Survival to hospital discharge was 80°%
(76% to 84%) for study vs. 82% (77% to 85%,) for con-
trols, yielding a 95% C1 for the difference of -6 to +4%. ALS
procedures were performed in 47.7% (95% CL. 3% to 53%)
of study patients vs. 45.4% (40% to 51%) of controls (95%
difference in proporticns —10 to +5%). The most frequently
perfotmedpmcedums weteadmunstﬂuonol muuglvcem)e
C d with

pauemswhowal msl)mmuwsuless(orusrrspome
Priority | pauens who wait longer than 10:59 minutes could
a6% and a 4% decrease in mor-

r

Receaved Decemnber 18, 2008, from the Deg of E

varies sub y based on this
preq:s:lﬁzd MS RT. Key words: emergency medical ser-
vices; reaction tme; outcome assessment (health care); am-
bulances; prehospital.
PREHOSPITAL EMERGENCY CARE 2009;13:444-450

INTRODUCTION

The provision of optimal emergency medical ser-
vices (EMS) care in the prehospital environment re-
quires integration of multiple operational and clini-
cal components undertaken by many persons from
different sites. Call taking and dispatching, scene re-
sponse, on-scene patient care, triage and hospital des-
tination decisions, continuing care during transport,
and transfer to definitive care are all factors subject to
online and off-line medical direction. Ambulance re-
sponse time represents a high-profile target for poten-
tial process improvement. It remains self-evident that
response time represents an important performance in-
dicator, but taken alone, it does not completely pre-
dict outcome of disease severity or momljty. While
prior research has evaluated the effecti of re-
spou':seumbyvanousle\elso{camprovslm,dme

d studies that have ined the relation-
slup between prehospital response times and patient
outcome.’* The purpose of this study was to exam-
ine the EMS times, clinical care provided,
and patient outcome for high-acuity 9-1-1 calls that
occurred in an urban metropolitan jurisdiction to de-
termine whether the current response time specifica-
tions set for the community are safe. As such, this re-
port concems the relationship between the duration
of time defined by the pericd measured between a
call received at the 9-1-1 dispatch center, arrival of

Medicine, Carolinas Medical Center (THB, JAK, TTW), Chariotte,
North Carolina; and the Mecklenburg EMS Agency (THE, GMH),
Chadotte, North Carolina. Revision received February 18, 2008; ac-
ceptexd for publication February 20, 2009,

F at the i non of EMS Physi annual
The authors have no relevant disclosures.

Address M@Mmmbmw
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bulance at the scene, and outcome of the pa-
ha\t.Wehrd\m'tcswed the hypothesis that patient out-
comes do not differ substantially based on an explic-
itly chosen advanced life support (ALS) response time
specification.

METHODS

MD, The C for P
CnulmMadn!Cm:r.PO.chml Charlotte, NC
28232-2861. e-maik tom.b

We studied a cohort of EMS-transported patients. The
data for this report were cbtained by structured, sec-
ondary review of explicitly recorded data from EMS



ASSOCIATION BETWEEN RESPONSE TIMES AND
PATIENT OUTCOMES

 (Case controlled retrospective analysis — 2004
* Priority 1 calls (10:39)

« Comparison of cases (patients exceeding 10:39) vs. controls
(random sample of patients within 10:59)

* 373 patients in each group
* Primary outcome = in-hospital death

 Secondary outcome = critical field intervention

Blackwell TH, Kline JA, Willis JJ, Hicks GM. Lack of Association
Between Prehospital Response Times and Patient Outcomes.
Prehosp Emerg Care 2009;13:444-450



ASSOCIATION BETWEEN RESPONSE TIMES AND
PATIENT OUTCOMES

 Survival to hospital discharge:
« Cases - 80% (95% CI: 76%to 84%)
 Controls — 82% (95% CI. 77%to 85%)
* Critical field procedures:
« Cases -47.7% (95% Cl: 43% to 53%)
» Controls - 45.4% (40% to 51%)

* No evidence of increased mortality for priority patients where ALS
response time exceeded 10:59 minutes.

Blackwell TH, Kline JA, Willis JJ, Hicks GM. Lack of Association
Between Prehospital Response Times and Patient Outcomes.
Prehosp Emerg Care 2009;13:444-450



EMS RESPONSE TIME AND MORTALITY

* One-year retrospective cohort study of adults with a
life-threatening event as assessed at the time of the 9-
1-1 call (MPDS Echo or Delta)

» All-cause mortality at hospital discharge

7760 responses evaluated

Blanchard IE, Doig CJ, Hagel BE, Anton AR, Zygun DA,
Kortbeek JB, Powell DG, Williamson TS, Fick GH, Innes GD.
Prehosp Emerg Care. 2012 Jan;16(1):142-51



EMS RESPONSE TIME AND MORTALITY

* Mortality:
e > 8 minutes - 7.1%
e <7:59 minutes — 6.4%

* Adjusted odds ratio of mortality for 28 minutes was
1.19 (95% CI. 0.97, 1.47)

Blanchard IE, Doig CJ, Hagel BE, Anton AR, Zygun DA,
Kortbeek JB, Powell DG, Williamson TS, Fick GH, Innes GD.
Prehosp Emerg Care. 2012 Jan;16(1):142-51



EMS RESPONSE TIME AND MORTALITY

* “These results call into question the clinical effectiveness of a
dichotomous 8-minute ALS response time on decreasing
mortality for the majority 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 highlights 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 optimum response time is”

Blanchard IE, Doig CJ, Hagel BE, Anton AR, Zygun DA,
Kortbeek JB, Powell DG, Williamson TS, Fick GH, Innes GD.
Prehosp Emerg Care. 2012 Jan;16(1):142-51



...and by the way.
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Perception...



ACTUAL VS PERCEIVED EMS RESPONSE TIME

 Convenience sample of EMS transported patients
* Survey

* Response time

* Scene time

* Definitive care

* Expectations

Harvey, et. Al. Prehosp Emerg Care 1999 Jan-
Mar;3(1):11-4



ACTUAL VS PERCEIVED EMS RESPONSE TIME

» Compared to actual intervals:
* Overestimate response times (12.4 v 9.1)
* Underestimate on scene (9.1 v 12.4)
» Underestimate time to definitive care (29.4 v 35.0)

* Actual response times often meet patient
expectations (although perceived not)

Harvey, et. Al. Prehosp Emerg Care 1999 Jan-
Mar;3(1):11-4



How do we evaluate the
clinical impact of
change?






RAPID ACUTE PHYSIOLOGY SCORE

Developed and tested as a severity score for critical
care transports

Abbreviated version of APACHE [l using only
parameters available in the field

Pulse, B/P, RR, GCS

Scoring 0 (normal) to 16




The Rapid Acute Physiology Score
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Based on Rhee’s Work

y = 0.0000x° - 0.0009x° + 0.0304x* - 0.3320x® + 0.7168x” - 2.3529x + 95.9946
R? = 0.9998

RAPS Survival %
0 96
1 94
2 92
3 89
4 83
5 77
6 69
7 58
8 50
9 38
10 29
11 22
12 15
13 10
14 7

15 5
16 3




Emergent procedure / returns by RAPS

2006-2008
750,000 Patients

100%
90%
80%
70%
60%
50%
40%

30%
o P —
o [

0%
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

—*— Emergent Return —®— Airway Vascular Access
Medication —*— Critical

VIR



Data

Original Database 11-1-06 to 10-31-08
Remove non emergent calls
Emergent to Scene

Remove Non Transported Calls

Transported

1,077,666
-423,679
653,987

-142,404

511,583




Initial-Ending RAPS by Response
Time - All Calls
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Evansuville, Indiana

City Population 117,429 (2010)
MSA Population 350,261

40.7 Square Miles

44 Paramedics, 41 EMTs
28,000 calls / year




The Story

“Costs must be decreased.” — Local
Government

Can we lengthen response times;and do
no harm?

How de)we answer the gquestion?.
The RAPS option

The First Response Protocol
— Initially’cardiac arrest and, unconscious




The Proposal

= |Lengthen response time requirement
(October 0g)

Decrease unit hours deployed
Increased first response to EMD Echo / Delta

= Use RAPS as the alert mechanism to
system degradation

One Standard Deviation
= Create clinical oversight board

= All clinical participants a part of the
Initiative




Priority Drill Down

All Patients - Priority 1 - Initial RAPS
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Priority Drill Down

All Patients - Priority 1 - Ending RAPS

Date/Time/Period




By Super Group
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Response Time Overlay

RESP Time Vs. RAPS Initial (Patient Contact)
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Response Time Overlay

Response Times vs. RAPS Ending (At Hospital)

10.076

8.076 $/\’// -
—— Resp Time AVG

6.076 4 —— Pri 1 RAPS
4.076 Pri 2 RAPS

2 076 Pri 3 RAPS

0.076 'I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_\

Date/Time/Period




ROSC During Data Collection

ROSC Control CHART - JAN 2009 to MAY 2012

Cardiac Arrest Protocol
Change

=
L
=
(=]
=
>
e}
Q
[%2)
@]
o
-
[=
]
o
™
(]
a




Findings...

* The impact of changing response intervals
can be prospectively evaluated using
historical data

* The impact of changing response intervals
can be monitored using ongoing data

» Response intervalsin Evansville were
safely increased with no impact on
system-wide physiologic parameters
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EMS Makes a Difference:

Improved clinical outcomes and
downstream healthcare savings

A Position Statement of the
Hational EM5 Advisory Council

December 2009




TRIBUTIONS

EVIDENCE-BASED PERFORMANCE MEASURES FOR EMERGENCY MEDICAL
SERVICES SYSTEMS: A MODEL FOR EXPANDED EMS BENCHMARKING
A STATEMENT DEVELOPED BY THE 2007 CONSORTIUM U.S. METROPOLITAN MUNICIPALITIES’
[EMS MEDICAL DIRECTORS (APPENDIX)

J. Brent Myers, MD, MPH, Corey M. Slovis, MD, Marc Eckstein, MD, MPH,
Jeffrey M. Goodloe, MD, S. Marshal Isaacs, MD, James R. Loflin, MD,
C. Crawford Mechem, MD, Neal ]. Richmond, MD, Paul E. Pepe, MD, MPH

AssTRACT
There are few evidence-based of gency meds-

INTRODUCTION
Evid based clinical measures of emergency med-

cal services (EMS) system performance. In many jurisdictions,
response-time Intervals for advanced life support units and
Tesuscitation rates for vicums of cardlac arrest are the pri-
mrvmmmtsolﬂdssvsmpmormammmm
of the former with pattent 1s not supp explic-

ical services (EMS) system performance have been
few in number, largely due to the limited quantity
and quality of research committed to the prehospital
arena.!™ Although there &5 a 9-1-1 call for EMS

1tly by the madical Hterature, while the latter focuses ona very
small proportion of the EMS patient population and thus does
not represent a sufficlently broad selectton of pattents. While
these metrics have their place in performance measurement,
a more robust method o measure and benchmark EMS per-
formance ts neaded. The 2007 LLS. Metropolitan Municipalties'
EMS Medical Directors” Consartinm has developed the follow-
ing madel that encompasses a broader range of clinical sit-
uations, including myocardial tnfarction, pulmonary edema,

every other second in the United States,
and despite the fact that survival from various acute
illnesses and injuries are determined in that prehos-
pital setting, evidence for out-of-hospital emergency
care procedures are clearly lacking" > This paucity
of prehospital research is due to a number of factors,
including the relatively young age of EMS as a distinct
field of medical care, difficulties in terms of obtaining
u\formed consent and accurate data collection in the

status epilep --aMmmWhempass— lack of d fundi

ble, the benefit by EMS inter smallnumberofdedmatedEMS-fncmedmmhus
mthenmhzlmdﬁlwumkfmmhlshopedmaimi- ies in investi 1c ez
g::?:do‘ml.s el yeill seces m&pmre EME sev:eml dle- and actual or perceived “resistance to pamapanm in
hby EMS p 1 and receiving facilities. >+

z;‘ oSy ’“b‘s" e a3 In the absence of a distinet body of literature eval-
qml!ty - evidence hased  uating the full spectrum of medical interventions

i STEMI, acute myocandtal syndrome; asthma; pul-  provided in the prehospital setting, EMS performance
monary edema; status eptlepticus measures have been limited to the relatively few

PREHOSPITAL EMERGENCY CARE 2008;12:141-151

RecsvzdScpwmbclzmﬁwnlhedeFHmhM
Security & Dusaster Medicine, The L y of Texas
Mdml&m&lhsAmpudfmwbhmDmhllm
Address and reprint reguests to: Paul E. Pepe, MD,
MPH, de&xmmmqmﬂxww
Rxgprumilycmrm
i Thel

BENCY

benchmarks that have been established scientifically,
such as survival from out-of-hospital cardiac arrest >#
Although treatment of cardiac arrest represents a major
function of most EMS systems, it only constitutes a
small fraction (1-2%) of all EMS responses. Lacking
data, other performance standards generally have
been based on measures of nonclinical endpoints
and inconclusive, surrogate clinical markers, such as

P intervals and training standards. ln most

 Teas South Megical Cen-
ter, 5323 Harry Hines Boulevard, Mailstop 8579, Dallas, TX 75390~
B579. e-mail: paul pepe@utsouthwestern edu.

doi: 10,1080 /109031206801905793

cases, crude of stakeholder tion

(surveys) and other anecdotal measures are utilized to
judge the performance of EMS systems.®



The Clinical Impact areas

(we can make a difference and we aren't doing
everything we can)

= (Cardiac Arrest/Resuscitation

= Evaluation and Management of SOB

= Airway Management

= Significant Trauma

= |schemic Syndromes (STEMI [ Stroke)

= Evaluation & Management of Pain & Discomfort
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The recommended changes would have no impact patients
There is no effect to a person’s health or death rate of an ambulance arriving in nine minutes, as they do now,

or 11 minutes.

This is true for trauma patients Il a5 medical patients, even in the cas serious life-threatening

emergencies such as cardiac arrest,

Iy over the last decade. The industry best practice is moving

in many areas.

instructions and first responders who are reguired to respond within the five minutes.

The recommended changes are based on clinical data, not fi cial
The change is based solely on evidence-based dinical data. Itis a more dinically effident and safer w:
to respond to emergen =, The recommended change will also allow for a safer driving response which is a

critically important safety for EMS personnel and dtizens.

All of the proposed dinical changes, induding the response time, were made at the recommendation of the
Medical Control Board and the OU School of Community Medicine study.

We don't know the finandal impact right now. We will be asking bidders to bid using both response times, the

current ones and the recommended ones.

se the best quality of patient care
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