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FOREWORD

Information technology is rapidly changing how work is coordinated. Coordination of prehospital and in-hospital care
requires communication between the field first responders and the hospital first receivers. These communications from the
field must be reliable as they often are made over large distances, in difficult circumstances (ground, air, water, and mobile).
The communications must be easy to make because they are made under stress of provision of emergency care, when constant
interruptions make repeated efforts to convey information problematic. Evolution of information technology will continue to
change how trauma care is delivered through its impact on structures (organizational design and technology deployment),
processes (protocols and patient flows), and outcomes (quality and efficiency of care). Voice telecommunication technology
has been the foundation for coordination in trauma care. The rapid advances of digital based technology will not only enhance
voice telecommunication, but also data telecommunication, such as waveforms, patient records, images, videos, automatic geo-
locations and other logistical information. Future design and deployment of information technology for trauma care can benefit
from these technological advances. The National Science Foundation, under its Information Technology Research initiative,
sponsored a study to investigate the impact of information technology on coordination and how information technology should
be designed to best support coordination in highly uncertain, dynamic, and high stakes settings as exemplified by trauma care
(grant #0081868, principal investigator: Yan Xiao). The results in this report were part of the study, compiled in the hope of
providing useful information and insight for the design of future trauma care systems.

We would like to thank the project manager, Sharyn Gardner, PhD, who was instrumental in the design and execution
of the survey, and Young-Ju Kim, MSN, RN, who among other contributions performed all the statistical analysis. David
Overturf managed the extensive mailing list and logistics to ensure completeness and protection of the privacy of responding
trauma centers. In visits to a number of trauma centers around the country for development of the survey, we received support
from many people, particularly Drs. Peter Angood, Edward Barkus, Timothy Buckman, Michael Copas, Dario Gonzales,
David Hoyt, Jerry Jurkovich, Norman McSwain, David Meyers, Aurelio Rodriguez, Robert Schule, Robert Wears, and Charles
Wiles 111. The survey would not have been possible with the enthusiastic support from hundreds of trauma directors, trauma
coordinators, and trauma clinicians around the country. Opinions expressed in this report are those of the authors and do not
necessarily reflect the official positions of the National Science Foundation.
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INTRODUCTION

Coordination in delivering trauma care is challenging and unique for several reasons. The need for trauma care is
unpredictable with large variations from time to time. Trauma care is highly time sensitive (within the “golden” hour). Care is
delivered by different organizations of several tiers over distant geographic locations. Trauma care is resource intensive but is
often under extreme financial pressures. These challenges highlight the essential role of information and communication
technology (ICT) in the quality and efficiency of trauma care.

To understand current practices of using ICT in coordinating trauma care, we conducted a National Trauma Center
Coordination Survey. The survey was designed to solicit information on the types of communication devices used and the
perceived usefulness of these devices. It also collected information on basic characteristics of trauma centers. Three types of
questionnaires were used: one for trauma directors, one for trauma coordinators, and one for clinicians.

The Survey was sent to 456 level | and Il trauma centers in the United States. The list of centers was developed by
contacting authorities for emergency medical services in each state. About two thirds of the centers (308/456) responded, with
participation from 254 trauma directors, 212 trauma coordinators, and 767 trauma clinicians from 43 states and the District of
Columbia. About one third of the centers (120/456) completed all requirements (survey responses from the director, the
coordinator, and at least three clinicians). Synchronous, voice based communication technology is most frequently used,
perhaps for its relative reliability and simplicity, with almost no reported use of digital data communication of images and vital
signs. Inside trauma centers, group paging is the most frequently used and preferred method of reaching trauma teams.
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Part I. General Characteristics of the Responding Trauma Centers in the Survey

Table 1. Overview of the responding centers

« Of the 457 identified levels | and Il trauma centers from all 50 states and the District of Columbia, seven stated they
were no longer trauma centers. Of the remaining 450 centers, we received responses from 308 (68.4%).

N2 Tratlrlrjl?llgeirrggtors Nuggg:d%;—troarl;ma N2 @) Trasr%r:ll?i::gtors Nuggs:d%;—troﬁ'l;ma
i A Responded Responded BEiES Responded Responded
Alabama 1 0 (0%) 0 (0%) Montana 3 1 (33%) 2 (67%)
Alaska 1 1 (100%) 1 (100%) Nebraska 5 2 (40%) 1 (20%)
Arizona 8 5 (63%) 1 (13%) Nevada 2 2 (100%) 2 (100%)
Arkansas 0 - - New Hampshire 5 2 (40%) 0 (0%)
California 41 22 (54%) 20 (49%) New Jersey 10 8 (80%) 5 (50%)
Colorado 11 4 (36%) 6 (55%) New Mexico 1 1 (100%) 1 (100%)
Connecticut 9 5 (56%) 6 (67%) New York 44 21 (48%) 16 (36%)
Delaware 2 2 (100%) 1 (50%) North Carolina 8 6 (75%) 5 (63%)
District of Columbia 3 1 (33%) 1 (33%) North Dakota 6 5 (83%) 4 (67%)
Florida 18 11 (61%) 6 (33%) Ohio 21 11 (52%) 11 (52%)
Georgia 9 7 (78%) 6 (67%) Oklahoma 3 1 (33%) 1 (33%)
Hawaii 1 0 (0%) 0 (0%) Oregon 7 4 (57%) 4 (57%)
Idaho 0 - - Pennsylvania 24 15 (63%) 15 (63%)
llinois 54 26 (48%) 24 (44%) Rhode Island 1 1 (100%6) 1 (100%)
Indiana 5 3 (60%) 3 (60%) South Carolina 7 6 (86%) 6 (86%)
lowa 11 6 (55%) 5 (46%) South Dakota 2 2 (100%) 2 (100%)
Kansas 4 0 (0%) 1 (25%) Tennessee 9 4 (44%) 3 (33%)
Kentucky 0 - - Texas 19 12 (63%) 8 (42%)
Louisiana 2 1 (50%) 1 (50%) Utah 4 3 (75%) 2 (50%)
Maine 3 1 (33%) 3 (100%) Vermont 1 0 (0%) 0 (0%)
Maryland 6 4 (67%) 3 (50%) Virginia 6 5 (83%) 4 (67%)
Massachusetts 5 3 (60%) 2 (40%) Washington 10 7 (70%) 6 (60%)
Michigan 13 7 (54%) 5 (38%) West Virginia 3 1 (33%) 1 (33%)
Minnesota 7 4 (57%) 3 (43%) Wisconsin 4 2 (50%) 1 (25%)
Mississippi 6 4 (67%) 2 (33%) Wyoming 7 5 (71%) 5 (71%)
Missouri 18 10 (56%) 12 (67%) Total 450 254 (56%) 218 (48%)
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Table 2. Characteristics of the responding trauma centers

Characteristics N (%) «+ Half of the centers have

o®

5 hi Public 70 (33.5%) more than 1000 admissions
wnership Private not for profit 122 (58.4%) during the last year.
Private for profit 17 (8.1%)
Trauma center level Level 1 89 (43.4%) -
Leve] 2 116 (56.6%) < Half of the centers have
two or less trauma bays.
. , ACS 67 (31.6%)
Designation of trauma center level N
_ : State 139 (65.5%)
(ACS: American College of Surgeons) Oth 6 (2.8%
er (2.8%) < A small percentage of the
o <2 116 (54.7%) centers are for profit.
Number of trauma resuscitation bays 3.5 81 (38.2%)
26 15 (7.1%)
<100 8 (4.0%) “ Trauma center levels are
Number of beds of affiliated hospitals 100 - 299 38 (18.8%) mostly designated by state.
300 - 499 86 (42.6%)
> 500 70 (34.7%)
. <500 40 (20.9%)
Nomber Sl LIRS o0 100 59 (G0t
y 1001 - 2000 65 (34.0%)
> 2000 27 (14.1%)
Of total trauma admissions Direct admission 76.8+25.3%
(mean + standard deviation) Transfer 22.6+24.6%
% of high severity 34.3+21.5%
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Table 7. What communication methods are the most and least beneficial for trauma
coordination?

(N =767 responding clinicians)

®

% Group paging is thought
as most beneficial (and is
the most often used).

Communication methods Most beneficial Least beneficial

Computerized group page 53.7% 7.6%
Cellular phone 36.0% 13.0% cl|n|p|aqs ey overhggd
: . paging is most beneficial
while another third think
Overhead page 32.6% 36.0% exactly the opposite.
Radio 29.0% 21.8%
Manual page 26.5% 15.9%
Cordless telephone 23.9% 9.8%
Email 13.7% 52.3%
Dry Erase Whiteboard 10.6% 52.1%
Electronic signage 4.8% 34.5%

Respondents were asked to check all communication methods perceived as most and least beneficial.

University of Maryland & All Rights Reserved
Page 9



National Trauma Center Survey

Part Ill. Coordination of Expertise in Trauma Services

Table 8. What specialties come to trauma admission by protocol?

Level 1 Centers Level 2 Centers

& Majority of the Ui e el ol (N=64) (N=75)
trauma team
members are Nurse 95.0% 94.5% 94.7%
activated by set
protocaols for. Radiology technician 93.9% 94.4% 93.1%
Emergency medicine physician 92.3% 92.5% 91.5%
¢ The use of team o o
activation protocols Emergency medicine technician 92.0% 92.7% 88.6%
is similar between
the two levels of Trauma surgeon 90.5% 93.1% 88.2%
trauma centers.
Respiratory therapist 88.3% 88.7% 87.9%
Anesthesiologist 64.3% 56.4% 68.9%

N: Number of centers that provided data
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Table 9. What specialties are generally available for trauma care?

Trauma Center In-house On-call NOt
vl o, (S50 (G30min) G frauma
Overall 29.2% 17.0% 50.5% 2.5% -
Trauma Surgeons Level 1 (N=89) 49.4% 19.1% 28.1% 3.4% -
Level 2 (N=115) 15.7% 14.8% 67.8% 1.7% -
Overall 12.9% 60.9% 25.5% 1.0% -
Anesthesiologists Level 1 22.7% 73.9% 3.4% - -
Level 2 5.3% 50.9% 42.1% 1.8% -
Emergency Overall 13.4% 85.6% 1.0% - -
Medicine Level 1 18.4% 81.6% - - -
Physicians Level 2 9.6% 88.6% 1.8% - -
Overall 1.0% 21.1% 65.2% 9.8% 2.9%
Neurosurgeons Level 1 2.2% 39.3% 49.4% 7.9% 1.1%
Level 2 - 7.0% 77.4% 11.3% 4.3%
Overall 2.0% 30.0% 65.2% 9.3% 0.5%
g&trgoe%i‘iic Level 1 4.5% 42.7% 46.1% 5.6% 1.1%
Level 2 - 7.8% 80.0% 12.2% -

< Compared to Level | centers, Level Il centers rely on on-call systems to assemble needed specialties.
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Table 10. How accurate is the communication of clinically important information from
field?

AEEUIENE Accurate Accurate AlEleg e
Estimated Time Dissemination of
Information to
Trauma Team

Number of Number of

Trauma Trauma Mechanism of Severity of

of Arrival within 5

Admission Centers . *
Minutes

Injuries Injuries

< 500 30 43+0.7 42+0.7 35+0.8 37408
500-1000 49 3.7+0.9 3.8+0.7 3.4+07 3.4+09
1001-2000 95 35+1.0 34+1.0 3.12+0.8 3.3+0.9

> 2000 25 36+1.0 3.8+0.7 3.3+0.8 3.0+1.2

The scores represent mean * standard deviation.
Score range: 1 (not at all), to 5 (to a great extent): The higher scores, the more accurate or adequate.
“indicates statistical significance of difference among four admission volume groups

¢ Field communications are perceived as more accurate and more properly disseminated in trauma centers
with lower admission volumes.
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Table 11. How effective is the coordination of trauma care?

Statistical

Level 1 Level 2 significance of
Centers Centers difference
(N=332) (N=337) between level
1 & 2 centers’
The trauma team knows when to come 4.7 +0.7 48+0.5 46+0.8 <.00
The needed personnel come at the right time 45+0.8 46+0.7 45+0.8 NS
We can always access specialty consults in
timely manner 39+1.0 42+09 3.9+£0.9 <.00
There is a lot of waiting and calling 36+1.2 3.6+13 3.7+11 NS
We often proceed without specialty consults 27+1.2 27+13 27+1.2 NS
Needed personnel always show up without being 29114 30+14 27413 <00

called

N: Number of clinicians that provided data

The scores represent mean * standard deviation.

Score range: 1 (not at all) to 5 (to a great extent): The higher scores, the higher extent of agreement.
*NS: Not statistically significant

+* Respondents think highly in general the activation process of trauma teams.
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