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TRAUMA SYSTEM HOSPITALS AND TRAUMA REGIONS

Oregon has four levels of trauma care, with two Level | facilities, three Level Il centers, twenty Level |l
hospitals, and nineteen Level IV facilities in Oregon (Figure 2), as well as six hospitals outside the state’s
borders that participate in the Oregon Trauma System. The Oregon trauma hospital locations
demonstrate that advanced life support services and definitive care resources are more readily available in
the densely populated areas of the Willamette Valley and |-5 Corridor than in the less populated areas of
rural Eastern Oregon. The two Level | trauma centers are located in Portland, and many Level Il, Level lll,
and Level IV hospitals are situated along the valley region between Portland and Medford (along the 1-5
Corridor). Additionally, there are a number of Level Il and Level IV facilities located along the east-west |-
84 Corridor and along Oregon’s coastal Highway 101. There is a cluster of Level II, Level lll, and Level
IV hospitals in the Central Oregon area, and additional Level lll and Level IV hospitals providing services
throughout Southern and Eastern Oregon.

Diminishing availability of physician and hospital resources has required Oregon’s trauma hospitals to
reassess the level of frauma care services they are able to provide. In rare instances, hospitals have been
able to increase their trauma hospital level, committing to the provision of a higher level of services.
However, more often trauma hospitals are forced to decrease the level of trauma care they are able to
provide to their community and the region.

The state is divided into seven Area Trauma Advisory Board (ATAB) regions (Figure 2). Each regional
board is composed of prehospital and hospital trauma care providers and interested citizens who oversee
the regional frauma system. In 1985, the ATABs were created with consideration for existing geographic
boundaries, patient referral patterns, and county borders. In 1999, the original nine ATABs were
consolidated into the current seven regions.

TRAUMA PATIENT INJURY LOCATION GEOCODED MAP

Figure 3 depicts injury locations for trauma patients treated in the Oregon Trauma System in 2004 and
2005. This map includes patients who were injured outside the state border who were treated in Oregon
hospitals.

TRAUMA PATIENTS BY COUNTY OF INJURY

The number of injured patients by county who received care in the Oregon Trauma System is shown in
Figure 4. The counties are designated as urban, suburban, rural, or frontier based on their population
per square mile.



Figure 2: Oregon Trauma System Hospitals
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Legacy Emanuel Hospital & Health Center, Portland
Oregon Health & Science University, Portland

Level 11

Good Samaritan Regional Medical Ctr., Corvallis
Sacred Heart Medical Center, Eugene

St. Alphonsus Regional Medical Center, Boise, ID *
St. Charles Medical Center, Bend

SW Washington Medical Center, Vancouver, WA *

® Lo

8.

Bay Area Hospital, Coos Bay
Columbia Memorial Hospital, Astoria

. Good Shepherd Medical Center, Hermiston

McKenzie-Willamette Hospital, Springfield
Mercy Medical Center, Roseburg

Merle West Medical Center, Klamath Falls
Mid-Columbia Medical Center, The Dalles

. Providence Hood River Hospital, Hood River

. Providence Medford Medical Center, Medford

. Rogue Valley Medical Center, Medford

. Salem Hospital, Salem

. Samaritan Albany General Hospital, Albany

. Samaritan Lebanon Community Hospital, Lebanon
. St. Anthony Hospital, Pendleton

. St. John Medical Center, Longview, WA *

. St. Mary Medical Center, Walla Walla, WA *

. Tillamook County General Hospital, Tillamook

. Walla Walla General Hospital, Walla Walla, WA *
. Willamette Valley Medical Center, McMinnville

Level IV

. Ashland Community Hospital, Ashland

Blue Mountain Hospital, John Day

. Coquille Valley Hospital, Coquille
. Curry General Hospital, Gold Beach
. Grande Ronde Hospital, La Grande

Harney District Hospital, Burns

Holy Rosary Medical Center, Ontario
Lake District Hospital, Lakeview
Lower Umpqua Hospital, Reedsport
Mountain View Hospital, Madras

. Peace Harbor Hospital, Florence

. Pioneer Memorial Hospital, Heppner

. Pioneer Memorial Hospital, Prineville

. Providence Newberg Hospital, Newberg

. Samaritan North Lincoln Hospital, Lincoln City
. Samaritan Pacific Communities Hospital, Newport
. Santiam Memorial Hospital, Stayton

. Silverton Hospital, Silverton

. St. Charles Medical Center, Redmond

. St. Elizabeth Health Services, Baker City

. Sutter Coast Hospital, Crescent City, CA

. Three Rivers Community Hospital, Grants Pass
. Wallowa Memorial Hospital, Enterprise

. West Valley Hospital, Dallas

* |D WA Designated



Figure 3: Trauma Patient Injury Location Geocoded Map
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Figure 4: Trauma System Patients by County of Injury
N = 15,287

COLUMBIA

HOOD
CLATSOP SHERMAN
MULTNOMAH

WASHINGTON
TILLAMOOK —f— ? o
247 9

206

UMATILLA
706
YAMHILL
CLACKAMAS
390
POLK MARION
LINCOLN
s 149

JEFFERSON

BENTON —

380
DESCHUTES
614
DOUGLAS
336 276
o6 JOSEPHINE KLAMATH
697
RRY
cu JACKSON

10

Urban

Suburban

Rural

Frontier



In 2004 and 2005 there were a total
of 19,218 encounters with the Oregon
trauma system. Pediatric patients (ages
0 to 18) accounted for 17% of all
encounters. This ratio has remained
relatively constant over 13 years of
OTR data collection. Three hundred
and thirty (330) patients, or 1.7% of
the total, were 1 year of age or less.
There were 4,228 geriatric trauma
patients (ages 55 years and older),
accounting for 22% of the patient
volume. Five patients were over 100
years of age, with the oldest age listed
as 103. Overall, there has been an
11% increase in trauma system
encounters since the 2002-03 Biennial
Report.

Sixty-eight percent of all frauma
patients were male and 32 % were
female. Males outnumbered females
in all age groups. Male trauma volume
peaked at age 19 with 390 reported
cases, while the female volume peaked
at age 18 with 161 reported cases.
These data have remained fairly
consistent over the past twelve years.

There is a precipitous increase in the
number of reported trauma cases after
the age of 13. Almost twenty-one
percent (20.6%) of all trauma cases
occurred between the ages of 16 and
25 years. The trauma cases then
decline until the age group of 74+
when the number increases slightly.
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Figure 5: Adult and Pediatric Volume
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Figure 6: Age Group and Gender
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Figure 7 identifies the patient volume
for each type of entry into the trauma
system, and provides a mean Injury
Severity Score (ISS) for each. The
greatest volume of patients (59%) was
entered by prehospital care providers
in the field. These patients met defined
prehospital triage criteria, and were
designated as needing the specialty
care provided by a trauma hospital.
Almost nineteen percent (18.6%) of all
trauma patients entered a trauma
hospital via interfacility transfer from
another hospital, either a designated
trauma center or a non-trauma facility.
Patients that were initially evaluated in
the Emergency Department and found
to require specialty trauma care
comprised 12% of the total volume.
Patients entered Retrospectively (9.5%)
were identified upon chart review as
meeting specific criteria for entry of
their data into the Oregon Trauma
Registry.

Motor vehicle crashes accounted for
nearly half (47.2%) of all injuries
reported to the Oregon Trauma
Registry. Second in volume are falls,
which account for 22.5% of all cases.
‘Transport, other’ (8.5%) includes
injuries caused by trains, animals,
aircraft, non-traffic motor vehicles, or
non-motorized vehicles. The ‘Other’
category (8.1%) includes a wide variety
of injury mechanisms such as firearms,
drowning, burns, machinery,
motorcycles crashes, suffocation, and
natural/ environmental origins. ‘Struck
by or against’ (6.5%) includes injury
from falling objects, colliding with
persons or stationary objects, and
some sports injuries. For the first time,
pedal cyclist injuries (excluding those
hit by a motor vehicle) represent one of
the significant mechanisms of injury

(3.1%).

Figure 7. Mean Injury Severity Score by
Trauma System Entry Type
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Figure 8: Mechanism of Injury
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Of the 8,110 motor vehicle crash Figure 9: Top 5 Mechanism of Injury by Age

injuries treated at a frauma hospital, Group
20% involved persons age 11 to 30.
Motor vehicle injuries peak in the 2.000) Mechanism of
young adult years, then decline, Injury
followed by a slight increase in the . O Fall
over 70 age group. Falls demonstrate n I O Motor Vehicle
a fairly constant occurrence across all © 1,509 B Pedalcydlist
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significant increase in volume for the 5 - other
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Figure 10: Deaths by Injury Mechanism

Figure 10 demonstrates the distribution
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Almost 90% of trauma patients
incurred their injuries by unintentional
means — primarily motor vehicle
crashes and falls. The most lethal
mechanism of unintentional injury was
pedestrians struck by motor vehicles,
resulting in a 6.8% mortality rate.
Falls resulted in the highest volume of
unintentional death, with the number
of deaths increasing significantly from

95 in 2002-03 to 224 in 2004-2005.

Of the injuries caused with purpose
(including self-injury), the most
common injury was from a cutting or
piercing object (34.5%). However,
firearms proved to be the most lethal
mechanism, resulting in a 22.6%
mortality rate.

Figure 11: Unintentional Injury

Struck by, against 3.6%
Others 6.8%

Fall 24.7%

Pedalcyclist 3.5%
Transport, other 9.0%
M/V Pedestrian 4.8%

Intentional Unintentional
1785 15243

MV 40.3%

M MslRistat o288

Unintentional Number Number
Causes of Injury of of

Patients Deaths
Struck by, against 557 13 2.3%
Others 836 38 4.5%
Fall 3,760 224 6.0%
Pedal cyclist, Others 539 6 1.1%
Transport, Others 1369 28 2.0%
Motor Vehicle - Pedestrian 734 50 6.8%
Motor Vehicle - Occupant 6141 193 3.1%
Motor Vehicle - Motorcyclist 810 26  3.2%
Motor Vehicle — Pedal cyclist 297 11 3.7%
Total 15,043 589  3.9%

Figure 12: Intentional Injury

Others 16.9%

/
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\
T~ Cut/Pierce 34.5%
\
Intentional Causes Number Number
of of of
Injury Patients Deaths
Struck by, against 554 13 2.3%
Firearm 314 71 22.6%
Cut/Pierce 616 15 2.4%
Others 301 28 9.3%
Total 1785 109 6.1%
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Ninety-two percent of all trauma
patients received their injuries via a
blunt trauma mechanism. As with
unintentional injuries, the majority of
blunt injuries were the result of motor
vehicle crashes. In all, 269 people
died from injuries sustained in motor
vehicle crashes either as motor
vehicle occupants, or pedestrians or
motorcyclists hit by a motor vehicle.
Death after a fall had the second
highest volume (229 persons), while
the highest mortality rate in blunt
injuries occurred in the ‘Transport,
Others’ category.

Penetrating
1289

Of the injuries caused by penetrating
objects, the most common injury
resulted from a cutting or piercing
object. However, firearms were the
most lethal mechanism, resulting in a
17.9% mortality rate for those patients
treated at a trauma hospital, down
from a 20.6% mortality rate in the
2002-03 report.
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Figure 13: Blunt Injury

Struck by, against 6.9%
Others 6.3%

Fall 24.0%

Pedalcyclist 3.4%
Transport, other 8.6%
M/V Pedestrian 4.7%

M/V 39.0%

MR MORiGhRg 51186,

Blunt Injuries Number of Number

Patients of Deaths
Struck by, against 1,090 26 5.4%
Others 1,288 70 6.1%
Fall 3,785 229 2.1%
Transport, Others 1,361 28 6.8%
Motor Vehicle - Pedestrian 736 50 3.1%
Motor Vehicle - Occupant 6,136 193 3.2%
Motor Vehicle - Motorcyclist 809 26 1.1%
Pedal cyclist, other 534 6 4.0%
Total 15,739 628 4.0%

Figure 14:

Penetrating Injury

thers 11.8%

-
/ Firearm 32.4%
\ ut/Pierce 55.8%
\
Penetrating Injury Number of Number of
Patients Deaths
Firearm 418 75 17.9%
Cut/Pierce 719 16 2.2%
Others 152 3 2.0%
Total 1289 94 7.3%
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Figure 15 shows the average Injury
Severity Score (ISS) and number of
deaths for different

mechanisms of blunt force

injury to the chest and

abdomen. The mechanism
resulting in the most severe
injuries to the chest and

abdomen is pedestrians struck

by motor vehicles (average 1SS
22.8). This mechanism also
results in the highest mortality
(14.3%). The greatest number

of blunt injuries to the chest

and abdomen occurred to occupants
of motor vehicle crashes, resulting in a
6.1% mortality rate.

Figure 16 shows the average Injury
Severity Score (ISS) and number of
deaths for different mechanisms of
penetrating injury to the chest and
abdomen. Firearms result in the most
severe penetrating injuries to the chest
and abdomen (average 1SS 19.9).
This mechanism also results in the
highest mortality (19.3%). Injuries to
the chest and abdomen occur most
frequently as a result of cutting or
piercing objects but result in a mortality
rate of only 4.4%.

Penetrating

Figure 15: Blunt Injuries to the Chest and
Abdomen
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M/V Motorcyclist 7.7%
M/V Pedal Cyclist 1.4%

Blunt — Chest and Abdomen  Average Number Number
Injuries Injury

Severity et !
Patients Deaths
Score

Struck by, against 14.2 220 5 2.3%
Others 12.9 6.0%
Fall 14.5 982 47 4.8%
Transport, Others 14.3 584 11 1.9%
Motor Vehicle - Pedestrian 22.8 231 33  14.3%
Motor Vehicle - Occupant 16.7 2,222 136 6.1%
Motor Vehicle - Motorcyclist 18.8 393 19 4.8%
Total 16.3 3,216 186 5.8%

Figure 16: Penetrating Injuries to the Chest
and Abdomen
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Abdomen Injuries S
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Firearm 19.9 119 23 19.3%
Cut/Pierce 15.0 226 10 4.4%
Others 14.9 25 1 4.0%
Total 16.6 370 34 9.2%
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Figure 17 shows the average Injury
Severity Score (ISS) and number of
deaths for different mechanisms of
blunt force injury to the head. The
most severe head injuries were seen
in motor vehicle vs. motorcycle

crashes, with an average ISS of 18.  penetrating

As with blunt injuries to the chest
and abdomen, motor vehicles
striking pedestrians resulted in the
highest mortality. However, head
injuries to pedestrians resulted in
lower ISS scores (average 16.9)

and mortality rates (9.3%) than chest
and abdominal injuries (22.8 and
14.3%) with same mechanism. The
greatest number of blunt injuries to the
head occurred to occupants of motor
vehicle crashes, resulting in a 4.1%
mortality rate.

Figure 18 shows the average Injury
Severity Score (ISS) and number of
deaths for different mechanisms of
penetrating injury to the head. As with
penetrating injuries to the chest and
abdomen, firearms caused the most
severe penetrating head injuries.
Firearm injuries to the head resulted in
a higher mortality rate (50.5%) than
did firearm injuries to the chest and

abdomen (16.1%).

Figure 17: Blunt Injuries to the Head
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M/V 36.5%

A;/e_roge Number Number
Blunt — Head Injuries S n|ur}; of Of
SVerY  patients Deaths
Score
Struck by, against 11.3 707 21 3.0%
Others 7.3 896 47  52%
Fall 12.8 2132 174  8.2%
Transport, Others 13.8 561 21 3.7%

Motor Vehicle - Pedestrian 16.9 397 37  9.3%
Motor Vehicle - Occupant 13.0 2,898 119 4.1%
Motor Vehicle- Motorcyclist 18.0 347 21 6.1%
Total 13.3 7,938 440 5.5%

Figure 18: Penetrating Injuries to the Head
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Average Number Number
Penetrating — Injury of of
Head Injuries Severity Patients Deaths
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Firearm 22.8 97 49 50.5%
Cut/Pierce 12.5 62 6 9.7%
Others 20.5 20 1 5.0%
Total 18.6 179 56 31.3%
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Among the occupants of motor vehicles
who received injuries in crashes, 72% were
reported as using a restraint device
(seatbelt or car seat), 17% were not
restrained, and restraint use could not be
determined for the remaining 11%.

The average Injury Severity Score (ISS) and
mortality rate were higher for the
unrestrained (11.6 and 3.3%) than for

those using a restraint device (8.7 and
2.6%).

This population includes those patients
who arrived alive at the hospital. Patients
who died at the scene due to catastrophic
head, chest, or abdominal injuries were
not included in this report. Also not
included are minor car crash injuries where
minimal medical care was needed.

Data for this figure includes motor vehicle
collisions with pedal cyclists and
motorcyclists.

Thirty-seven percent of bicyclists treated in
a trauma center were wearing helmets at
the time of their crash, up slightly from
35% in 2002-03 and 32% in 1999-2001.
While the Injury Severity Score (ISS) is
similar for the two groups, the death rate is
slightly lower in the helmeted group (1%)
compared to the unhelmeted group (2%).

For motorcyclists who crashed and
received care at a frauma center, nearly
92% were wearing a helmet. Although this
is a decrease from 2002-03 (94%), it is up
from 87% in 1999-2001 and 81% in the
1997-98 OTR report.

While the unhelmeted groups of bicyclists
and motorcyclists appear to have a lower
death rate, these numbers are misleading.
This population includes only patients who
arrived alive at the hospital. Patients who
died at the scene due to catastrophic head
injuries and other tfraumatic injuries are not
included in this report.

Figure 19: Restraint Use in Motor Vehicle
Crashes
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Figure 20: Helmet Use in Bicycle and Motorcycle
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In 2004-5, injuries resulting from motor vehicle crashes accounted for nearly half of the patients treated in the Oregon
Trauma System. Since 1987, there has been a significant reduction in fatalities caused by motor vehicle crashes in
Oregon due to the implementation of legislation regarding motor vehicle restraint use, lower speed limits, targeting
underage drinkers and intoxicated drivers, injury prevention programs, and the improved trauma care that resulted from
the implementation of the Oregon Trauma System.

Figure 21 demonstrates that significant declines in motor vehicle crash death rates occurred between 1988 and
1999. The past 6 years have seen a leveling off of the overall motor vehicle fatalities statewide at less than 15 per
100,000 population. Alcohol-related motor vehicle fatalities have also shown a decline to the current level of about
five per 100,000 population.

Figure 22 shows that the number of motor vehicle crashes relative to the number of miles traveled in Oregon has also
declined significantly from 1988 to 1999. The past six years have seen a leveling off of overall motor vehicle fatalities
at less than 1.5 per one million miles traveled. Fatalities from alcohol related crashes have also progressively declined.

Figure 23 shows an 18-year comparison of death rates from motor vehicle crashes and homicides in Oregon. While

there has been significant improvement in the motor vehicle crash death rate since 1988, the homicide rate has
declined only slightly.

Figure 21: Motor Vehicle Fatalities Per 100,000 Oregonians

30

T T T T T
[-Overall <= Alcohol Related |
T T T T

Per/100,000 Oregonians

Source: Oregon Department of Transportation

19



Figure 22: Motor Vehicle Fatalities Per Million Miles Traveled
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Figure 23: Comparison of Motor Vehicle Fatalities vs Homicides
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Sixty-four percent of injured patients Figure 24: Alcohol Use Among Injured Patients
treated in trauma centers across the

state were tested for alcohol use. Of -

those tested, 37.5% tested positive for - /-’“’ 250%
blood alcohol: 11.7% had an alcohol

level of less than .08 gm/100cc, and Nol tested
25.8% tested positive at a level above

the legal limit of .08 gm/100cc. The

percentage of patients who were tested

for alcohol consumption at the time of

arrival at the trauma hospital declined N =17,017. Excluded Unknown

from a peak of 68% in 2002-03.

| < .08 11.7%

Tested
10944

-None 62.5%

% of Negative Positive Positive

total test test of test of

tested < 0.08 > 0.08
2004-05 64.3 62.5% 11.7% 25.8%
2002-03 68 60% 10% 30%
1999-01 67.5 65% 8.1% 26.9%
1997-98 67 63% 8.4% 28.6%
1995-96 63 60.9% 8.2% 30.9
1993-94 59 58% 9.0% 33.0%

Patients testing positive for alcohol use Figure 25: Positive Test for Alcohol by Injury
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injury groups. Figure 25 shows the
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Thirty-four percent of injured patients
treated in trauma centers across the
state underwent urine or blood testing
for drug use. Of those tested, 44.7%
tested positive for drugs of abuse
including cannabis (17.5%) and
amphetamines (9.9%). Patients
frequently test positive for more than
one drug. In this group, 72.4% had
one drug present; 21.9% had two
drugs detected; and 5.7% tested
positive for three or more drugs. The
percentage of patients who are tested
has gradually risen over the past
decade from 22% of patients in

the1995-96 report.

The use of drugs of abuse is found
across the spectrum of injury types.
Figure 27 demonstrates the number of
patients who tested positive for drugs
and the number of deaths by injury
group. The most lethal mechanism of
injury is firearm injuries with a 13.2%
fatality rate. As with alcohol, the
greatest number of patients testing
positive for drugs were involved in
motor vehicle crashes.
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11357

Figure 26: Drug Use Among Injured Patients
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Figure 27: Positive Test for Drug Use by Injury
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A distribution graph of major and
minor traumatic injuries by age reveals
peaks at several age groups. Young
adults (late teens/early 20's) suffer the
greatest number of injuries by far.
There is also a peak for infants and for
ages 45 to 50. The relative incidence
of severe traumatic injury increases
with age beginning in the late
50's/early 60's.

Figure 29 demonstrates the
comparative Injury Severity Score (ISS)
for Major Trauma versus Minor
Trauma groupings. Major Trauma
patients comprise 50% of the total
patients — up from 41% in 2002-03.
The mortality rate for the Major
Trauma group is 8.6% (9.8% in 2002-
03). Within the Major Trauma group,
the ISS is significantly higher for those
patients whose outcome was death.
The Minor Trauma group demonstrates
a significantly lower ISS overall. No
deaths are included in the definition of
Minor Trauma.

Figure 28: Injury Severity by Age
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Figure 29: Injury Severity Score for Major and
Minor Trauma
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