Analysis of Emergency Medical Services Response Continuum for Motor Vehicle Crashes in Michigan
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Introduction

Timely response of Emergency Medical Services (EMS) personnel at a crash site may
help prevent loss of life and thereby impact the quality of life for an individual at risk.
This study was conducted to review The Michigan Department of Community Health,
Emergency Medical Services Section data collected over a 5-year period beginning in
2010. Specific intentions were to identify current EMS response, treatment, and
transport trends.

The EMS Response Continuum
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Dispatch: Time associated with the dispatch of incident information to EMS unit (3).
2. Response Time: Time interval between initial reporting of crash and the arrival of
EMS unit at the scene (2, 5, 6).

Scene Time: Time allotted for activities performed by the EMS unit at crash site (3).
Transport Time: Time associated with the transport of the patient (3).

Turn-Around: Time interval for the EMS unit to indicate readiness for the next EMS
call (3).
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National EMS Response Continuum Statistics

Rural Urban
Dispatch Avg. time elapse between crash and EMS 6 min 4 min
P notification (percentage) involving fatalities (4) (45%) (43%)
Avg. time elapse between notification and EMS 13 min 7 min
Response arrival (percentage) involving fatalities (4) (51%) (44%)
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Percentage of_ Incidents, |nvoIV|_ng fatalities, 50/, 849
responded to in less than 10 minutes (4)
EMS spent less time on scene when provided protocols indicating
Scene specific scene time limits as compared to general instructions (7)
Time Avg. time elapse between EMS arrival and

departure from scenes involving fatalities (2)

Transport Avg. time elapse from scene to arrival at final 61-120 min 21-30 min
Time destination (percentage) involving fatalities (1) (37%) (29%)

Michigan Motor Vehicle Crash (MVC) Data

Data collected from participating EMS agencies between the years of 2008 and
2015, containing 409,973 unigue incident records.

Data Reduction

* Incidents occurring outside Michigan borders were removed

 Records outside of January 2010 and February 2015 were removed

« Data marked as test and/or training were removed

« Data with inconsistent records such as no agency match were excluded

« Non-MVC incidents were removed, including misclassified MVC records when
cross-checked with the EMS personnel Run-Time Narratives

The master data, after reduction and filtration, used for analysis consisted of 283,298
unique incidents, or approximately 69% of the original MVVC data provided by the
Sate of Michigan.

Primary Data Groups & Associated Percentages

Percentage of Original Data
(409,973 records)

Data Classification No. of Data Records

Master 283,298 69%
Time of Day 282,743 69%
Response Time 240,473 59%
Scene Time 206,827 50%
Transportation Time 149,816 37%

Rural & Urban Classification

* Incident locations were partitioned
Into rural or urban classifications.

» Classification was determined by
population density

« Urban: populations greater than or
equal to 50,000 residents (8).

* Rural: populations less than 50,000

(8).

Number of Agencies per County from
Reported Data

83 counties in Michigan’s borders.
57 counties classified as rural.
26 counties classified as urban.

The ratio of agencies serving the
population for the largest counties
(primarily urban) is approximately eight
times larger than that of the smallest
counties (primarily rural).

Lirban Counties
[Fopulstion greater than or equal to 50,000)

Rural Counties
{Fopulation less than S0.000)

Incident Data

Number of Reported Incidents per Year
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Number of Incidents by Time of Day
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Response Time Data

Agencies with the longest and shortest response times, on average, were compared
and evaluated to investigate the potential differences among rural and urban response
time on an agency basis.

Response Time No. of Incidents

...................................................................................... Range ~~ Range

Longest Times Rural ~ 3r-42min 35-1953
on Average Urban 18-66 min 3-754

Shortest Times Rural ssmin 1-2909 ..
on Average Urban 2-4 min 3-324

Response times for the geographical classifications were delineated based on
thresholds provided a subject matter expert on the Michigan NEMSIS data.

Response Time per Year: Rural Counties Response Time per Year: Urban Counties
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For rural areas, acceptable response time thresholds were set at 2 and 15 minutes,
and for urban regions, between 2 and 8 minutes. Roughly 80% of all incidents in rural
areas and 70% of all incidents in urban areas presented consistent response times at
or below the specified thresholds each full year of data collection.

Scene Time Data

Average scene time per county was calculated across the five-year period. As noted
above, rural areas had fewer incidents and higher average response times; however,
we see relatively consistent scene times for both geographic classifications.
Therefore, scene time appears to be relatively unaffected by location.

Average Scene Time by County
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Transportation Time Data

Main insights from transportation time analysis:

1. Urban location of incident yields a lower transportation time when compared with
rural regions, potentially due to proximity to hospitals.

2. Rural areas, on average, have longer transport times than urban, 21 to 14
minutes respectively.

3. There appears to be marginal increase in the average transportation time during
the rush hours with a higher increase in time throughout the evening and late
night (11pm — 2am) time slot.

4. Rural locations consistently exhibited higher transportation times throughout the
day. A probable cause could be the sprawled out and potentially limited
resources within those locations.

5. Rural transportation time per county ranged from 14 to 44 minutes, on average,
while urban counted presented averages between 11 and 25 minutes.

Summary: Total Time of EMS Response (minutes)

Urban/Rural Classification Response  Scene  Transportation Total Time
ural No. of Incidents 44,340 41,139 30,979
ura .
(51.116) Avg. Tllme 11 24 21 56
Med. Time 8 20 15 43
Urh No. of Incidents 196,133 162,688 118,837
rban .
(232,182) Avg. Tl.me I 22 14 43
Med. Time 6 18 11 35
Al No. of Incidents 240,473 203,827 149,816
(283,298) Avg. Tl-me 38 22 16 46
Med. Time 6 19 12 37

Concluding Remarks

« Michigan EMS Agency data was provided on a voluntary basis (there is no mandate
that requires agencies to provide the data to a central agency).

* Procedurally, forms are completed using agency selected software from several
existing software vendors, and must be provided within 30 days of the incident.

* A considerable amount of resources were used to salvage records for this study,
which is evident in the reported data reduction sets.

* Integrating crash databases maintained by EMS and police departments is highly
desirable.

 Two sets of data reside in two distinct databases for the same incident, it is very
challenging to link the databases to extract useful information.

» Itis very beneficial to unify the incident ID among all responding agencies.

 The current data analysis indicates a total time of approximately 1 hour for
completed EMS operation.

 Are EMS personnel and equipment ready to be deployed for the next call at the end
of this hour?
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