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A META-ANALYSIS OF PREHOSPITAL CARE TIMES FOR TRAUMA

Brendan G. Carr, MD, MA, Joel M. Caplan, MA, EMT,
John P. Pryor, MD, Charles C. Branas, Ph.D.

ABSTRACT

Background. Time to definitive care is a major determinant
of trauma patient outcomes yet little is empirically known
about prehospital times at the national level. We sought to
determine national averages for prehospital times based on a
svstematic review of published literature. Methods. We per-
formed a systematic literature search for all articles reporting
prehospital times for trauma patients transported by heli-
copter and ground ambulance over a 30-year period. Forty-
nine articles were included in a final meta-analysis. Activation
time, response time, on-scene time, and transport time were
abstracted from these articles. Prehospital times were also di-
vided into urban, suburban, rural, and air transports. Statis-
tical tests were computed using weighted arithmetic means
and standard deviations. Results. The data were drawn from
20 states in all four U.S. Census Regions and represent the pre-
hospital experience of 155,179 patients. Average duration in
minutes for urban, suburban, and rural ground ambulances
for the total prehospital interval were 30.96, 30.97, and 43.17;
for the response interval were 5.25, 5.21, and 7.72; for the on-
scene interval were 13.40, 13.39, and 14.59; and for the trans-
port interval were 10.77, 10.86, and 17.28. Average helicopter
ambulance times were response 23.25, on-scene 20.43, and
transport 29.80 minutes. Conclusions. Despite the emphasis
on time in the prehospital and trauma literature there has
been no national effort to empirically define average prehos-
pital time intervals for trauma patients. We provide points of
reference for prehospital intervals so that policymakers can
compare individual emergency medical systems to national
norms. Key words: time; trauma; injuries; emergency medical
services; aircraft; ambulances.
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INTRODUCTION

The concept of time has been a prominent, but incom-
pletely researched, topic in the trauma literature since
the Second World War.! The widespread idea of the
“golden hour” highlights the immense importance of
time to the trauma patient.>~* However, at the same
time, the “golden hour” concept highlights our very
limited understanding of what times, or intervals, are
actually being used by local, state, and regional EMS
systems in ensuring minimum standards of care for
trauma patients.®

Rapid responses are believed to be surrogates for
the quality of care provided to trauma patients.® Data
demonstrating the need for rapid delivery of pre-
hospital care has been done outside of the trauma
population,”~1° but the trauma literature remains di-
vided on the issue.>11~20 Prehospital care is also influ-
enced by public expectations. These expectations can
heavily, but arbitrarily, influence the response time tar-
gets that any given state or municipality will set for
itself. What is more, even small reductions in response
time targets may be very costly to taxpayers (poten-
tially in the form of additional vehicles and personnel)
while providing uncertain benefits.

Guidelines and standards have been developed in
jurisdictions throughout the country which mandate
specific response and transport intervals for prehos-
pital emergency responders.””® However, there have
been no attempts to estimate average prehospital time
intervals. The meta-analysis reported here synthesizes
49 observational studies over a 30-year period to es-
tablish national averages for four important time in-
tervals in the prehospital care of U.S. trauma patients.
Our goal in doing this is to provide objective guid-
ance to urban, suburban, and rural EMS planners in
better assessing their systems’ operational goals and
performance relative to other, similar areas of the
country. These data will guide internal system im-
provements and will better inform responses to public
criticisms.

METHODS

We systematically reviewed the English language lit-
erature for human studies that reported prehospital
transport times for trauma. A total of 474 articles pub-
lished from August 1975 to January 2005 were ob-
tained from computer-based bibliographic databases
and by hand searching the reference lists of included
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publications, review publications, and the subject in-
dices of prominent journals. Two of the review publica-
tions were obtained from the computer-based search,
and the remaining 10 were already in our personal
files as referenced publications, books, conference pro-
ceedings, or government documents. When known and
available, fugitive literature sources, such as govern-
ment reports, were also included.?! Computer-based
searching contributed 436 articles (92.0%) and hand
searching added an additional 38 articles (8.0%).

Computer-based bibliographic searches incorpo-
rated the MEDLINE, Cumulative Index to Nursing and
Allied Health Literature (CINAHL), and Proquest Dig-
ital Dissertations automated search engines. For each
search engine, medical subject headings (MeSH), ab-
stracts (AB), text words (TW), and article titles (TI) were
used to identify articles with the following Boolean
search algorithm: (“MeSH: wounds and injuries” AND
“AB,TW,TL: time” AND “AB,TW,TIL: transport”) OR
(“MeSH: wounds and injuries” AND “AB,TW,TL time”
AND “AB,TW,TL: prehospital”). A keyword search was
used instead of a MeSH search for Proquest. The sep-
arate results from MEDLINE, CINAHL, and Proquest
were then reconciled for duplicate articles. The same
algorithm was followed as closely as possible during
hand searching of review publications and journal sub-
ject indices.

Seven additional criteria were used to limit the initial
474 articles. Articles involving only military personnel
and/or outside the United States were excluded. Pa-
tient randomized trials were excluded as our goal was
to observe the standard of care delivered rather than
studies prospectively and deliberately altering care to
test an intervention. Articles that only included non-
trauma emergencies, interhospital transfers, and/or
nontrauma center patients were excluded. Finally, arti-
cles that had no information, very limited information
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(i.e., only reporting elapsed time from arrival on-scene
to administration of some treatment), or only gross in-
formation on prehospital transport time intervals (i.e.,
only reporting time from dispatch to trauma center ar-
rival) were excluded. All systematic searches were con-
ducted by one of our investigators with prior experi-
ence in conducting meta-analysis.??

Pooled estimates of effects that use different reports
from the same study cohort are not independent and
therefore violate the statistical assumptions that consti-
tute the basis of the procedures for aggregating data.?!
To prevent this problem, the article list was sorted by
location and study period and inspected for repeti-
tive study populations. When these were found, it was
our policy to keep the study with the largest subject
population and the longest duration within a group
of repetitive studies. This process eliminated no dupli-
cate articles. From the initial article list, a final list of
49 articles (10.3% of the original 474) remained for our
analysis, 11-13.18-20.23-65

Data from the 49 articles were abstracted for spe-
cific time intervals, travel speeds, ambulance types, and
urban-rural classification. Four smaller time intervals
comprising the full prehospital care interval were ab-
stracted: (1) an activation interval defined as the time
from call was received to time of alarm; (2) a response
time interval defined as the time from alarm to arrival
on-scene; (3) an on-scene time interval defined as the
time from on-scene arrival to departure; and (4) a trans-
port time interval defined as the time from scene de-
parture to arrival at a trauma center (Figure 1). All time
intervals are reported here in minutes. All travel speeds
are reported here in miles-per-hour.

Ambulance types were limited to ground ambu-
lances of all reported types and helicopters. Both sin-
gle response and tiered systems were included in
this analysis. No reports of fixed-wing air ambulance
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FIGURE 1. Specific intervals and points in time for trauma patients (adapted from Spaite et al.).







