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Executive Summary 

Thirty to forty percent of all trauma deaths occur within hours of the injury - many trauma deaths 
are preventable. Oregon’s trauma care system is organized to provide emergency medical 
response, patient triage, patient transport, hospital transfers, and trauma team activation to assure 
that patients have access to the care that they need. These services save lives and Oregonians 
expect a well-managed system of care.  
 
The Oregon Trauma Registry is mandated to collect data from 44 trauma hospitals to: 1) identify 
the causes of traumatic injury and recommend prevention activities; and 2) assure timely, quality 
treatment, education, and research. These data serve these goals by: a) identifying patients who 
receive care in the system, b) assessing the level of care received; and c) tracking outcomes of 
patients in order to ensure high-quality trauma care throughout the state.   
 
The purpose of this report is to provide information from the Oregon Trauma Registry from 
2003-2012 to the state program, system stakeholders, and policy makers. This information can be 
used to increase understanding of the importance of the trauma system, improve the Trauma 
Registry, and target injury prevention efforts.  
 
 

Trauma Registry Findings 

Patient Demographics 
• Between 2003 and 2012, 84,099 patients entered Oregon’s trauma system.   
• The rate of trauma increased from 200.7 per 100,000 in 2003 to 244.6 per 100,000 in 2012.  
• In 2003, 7,120 patients entered the trauma system and by 2012 the number of patients 

entering the trauma system increased to 9,537 – a 25 percent increase.  
• The increase in trauma cases between 2003 and 2012 occurred almost exclusively among 

patients 55 years and older (characterized as geriatrics patients in the trauma system). In 
2003, the proportion of patients 55 years and older was 21percent of trauma cases; by 2012 
the proportion of geriatrics patients increased to 34 percent of all trauma patients. This 
represents an increase of 115 percent in the number of geriatrics trauma patients since 2003. 
The number of pediatrics cases (aged 18 years and younger) decreased by 2 percent and the 
number of adult patients (aged 19 years and older) increased 23 percent. 

• Males comprised 67% of patients that entered the trauma system between 2003 and 2012.  
 

Mechanism of Injury 
• Between 2003 and 2012, traffic incidents that injured motor vehicle occupants (32 percent), 

falls (27 percent), and other transport incidents (8 percent) were the leading mechanisms of 
injury among trauma system patients. In addition to occupant injury, motor vehicle traffic 
incidents involving motorcycles, pedestrians, and bicyclists accounted for 5 percent, 4 
percent, and 2 percent of trauma patient injuries, respectively. Non-traffic bicyclist incidents 
accounted for 3 percent of trauma patient injuries.  
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Alcohol and drug use associated with motor vehicle traffic injury cases  
Between 2003 and 2012: 

• Almost 72 percent of patients involved in motor vehicle traffic incidents were screened for 
alcohol use - 39 percent of persons tested had positive test results for alcohol.   

• Thirty seven percent of trauma system patients were screened for drug use – 39 percent of 
persons tested had positive results for one or more drugs. Cannabis and amphetamines 
accounted for the majority of positive drug tests.  

 

Trauma System Metrics 

Entry into system 
• The number of trauma system cases increased each year from 7,120 cases in 2003 to 9,537 

cases in 2012 – a 25 percent increase. Increases in trauma cases were seen in trauma centers 
of all levels, but the amount of the increase varied by trauma center level, as follows: Level 
I—10% increase; Level II—70% increase; Level III—52% increase; Level IV—32% 
increase.  

• Trauma system patient entry occurred in the field (69 percent), in the emergency department 
(19 percent), and retrospectively (13 percent).  

• There were a total of 105,158 entries into the trauma system from 2003 to 2012 – 15 percent 
into Level IV trauma centers, 16 percent into Level III Trauma centers, 23 percent into Level 
II trauma centers, and 46 percent into Level I trauma centers.  

• There were 11,042 patient transfers from one level of care to another. The majority of 
patients (7,395) were transferred to Level I Trauma centers from other trauma centers. Level 
II Trauma centers received 3,068 patients transferred to from other trauma centers.   
 

Patient Care 
• Between 2003 and 2012, Level I trauma centers received and provided care for 38 percent of 

patients while Level II, III, and IV trauma centers received and provided care for 24 percent, 
20 percent and 18 percent of patients, respectively. 

• In 2003, 4 percent of trauma patients died; in 2012 the rate of death among trauma patients 
was 3 percent.   

• Between 2003 and 2012: 
o Almost 42 percent of trauma patients suffered major trauma1.   
o Almost 40 percent of trauma patients had comorbid factors that complicated their 

care. The leading comorbid factors included: cardiac problems, psychiatric problems, 
diabetes, respiratory problems, neurological problems, and obesity.  

o Patients with minor trauma2 experienced a 1.6 day average length of stay and patients 
with major trauma experienced an 8.7 day average length of stay. Average length of 

1 Major Trauma is defined as injuries that result in death, intensive care admission, a major operation of the head, 
chest or abdomen, a hospital stay of three or more days, or an Injury Severity Score (ISS) of greater than 15. 
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stay has declined among patients with major trauma from 10.1 days in 2004 to 7.7 
days in 2012.  

Emergency Department Disposition 
• Between 2003 and 2012, about 23 percent of patients treated in the emergency department 

were discharged into the community. 
 

Data System Findings 

Missing Data 
Data were missing in almost every variable in the data system. The variables for race and 
ethnicity were missing in 13.6 percent (11,414) of patients. Data needed to calculate the average 
length of stay among trauma system patients by major and minor trauma was missing in 3,168 
patient records. One or more variables are needed to calculate a number of registry key patient 
care measures such as average injury severity score (3,661 missing) and variables needed to 
examine patient transfers from one hospital to another (1,235 cases with a missing variable).  

 

Recommendations 

Trauma system  
1) The Medical Director of the EMS and Trauma Systems Programs should convene a meeting 

of the State Trauma Advisory Board Data Subcommittee and users of the Oregon Trauma 
Registry data to review data variables, data definitions, determine if national standards 
should be adopted, develop a list of customized variables that are needed by the research 
community, and build consensus for reshaping the Oregon Trauma Registry. 

2) The EMS and Trauma Data Unit should work with vendors, the Office of Contracts and 
Procurement, the Office of Information Services, and stakeholders to develop a solution that 
is capable of feeding prehospital electronic patient care records directly into the receiving 
hospital trauma data system.  
 

Injury Prevention 
1) Increase the number of clinicians who screen patients aged 55 years and older for falls, 

document the falls reported, and refer patients to community based exercise, and if needed, 
home safety assessments, medication assessments, physical assessments, and physical 
therapy. 

2) Geriatrics fall injury prevention is a key to reducing traumatic brain injury, increasing 
geriatric independent living, and reducing cost of trauma care.  

3) The State Trauma Advisory Board should partner with the state Injury Community Planning 
Group to support broad efforts to reduce injury through community and statewide planning, 
research, and policy development. 

2 Minor Trauma is defined as patient who is entered into the trauma system, has an ISS of less than or equal to 15, 
and survives to hospital discharge. 
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Background 

In 1982, Daniel K. Lowe, M.D. conducted a non-autopsy, retrospective analysis of 762 severely 
injured patients admitted to 23 hospitals in a six county area, including Portland and the 
surrounding rural areas. The patients had been transported from the injury scene to the nearest 
hospital without regard to the hospital’s capabilities. Outcomes for 16 percent of the injured 
patients were considered “inappropriate” for the severity of the patient’s injury.3 

In 1983, Senator Starkovitch and then-Senator John Kitzhaber introduced Senate Joint 
Resolution 23 calling on the state to develop a plan for a statewide trauma system. In 1984, the 
Oregon Trauma Plan was completed. It included standards for prehospital trauma care, trauma 
center triage criteria, trauma center designation, system-wide quality assurance, research, and 
injury prevention. In 1985, the Oregon Legislature passed Senate Bill 147 that created the 
statewide trauma system.  In September of 1985, Governor Victor Atiyeh signed the bill, making 
Oregon one of the few states in the nation to approach trauma care in a systematic manner. The 
legislation is codified as Oregon Revised Statutes (ORS) 431.607 et seq. The administrative rules 
are set forth as Oregon Administrative Rules (OAR) Chapter 333, Division 200. 

In summary, the statutes and rules:  

• Create the Oregon Trauma system  and the Oregon Trauma Registry;  
• Establish a State Trauma Advisory Board (STAB) and seven Area Trauma Advisory Boards 

(ATABs) to advise the Oregon Health Authority’s EMS and Trauma systems Program;   
• Requires a state trauma plan and area trauma plans; provides OHA  authority to designate4 

trauma centers in ATAB 1 (the Portland metropolitan area) and for the categorization5 of 
trauma facilities in all other areas;  

• Provides authority for the Oregon Health Authority to collect and analyze data regarding all 
aspects of trauma care, including prehospital care;  

• Requires a performance monitoring process and provides for the confidentiality of all 
information involved in this process;  

• Requires periodic reports to the Legislature; and   
• Provides financing for the Oregon Trauma system Program.   
 

The Oregon Health Authority’s Emergency Medical Services and Trauma systems Section, 
STAB, and seven ATABs collaborate to fulfill the mandates of the trauma system legislation.  

3Lowe, Daniel K., M.D., Gately, Hugh L., M.D.,et al: Patterns of Death, Complication, and Error in the Management of Motor 
Vehicle Accident Victims: Implications for a Regional System of Trauma Care.  Journal of Trauma 23(6):503-509, 1983. 

4Designation means a process that identifies the level of hospitals’ trauma care capability and commitment.   

5Categorization means a process for determining the level of hospitals’ trauma care capability and commitment.  Any hospital 
that meets criteria to receive trauma system patients may be categorized. 
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WHAT IS A TRAUMA CARE SYSTEM? 
 
A trauma care system is “a system of health care delivery that combines prehospital Emergency 
Medical Services (EMS) resources and hospital resources to optimize the care and the outcome 
of traumatically injured patients”6.  The American College of Surgeons Resources for the 
Optimal Care of the Injured Patient:  19997 defines four primary patient components in a trauma 
care system: access to care, prehospital care, trauma hospital care, and rehabilitation. 

 
Figure 1. The Trauma Care System Model 

The ideal trauma system is 
designed to care for all injured 
patients with specific attention to 
the victims of major trauma.  The 
Model Trauma Care System 
Plan (1992)8 recognizes that 
optimal trauma care is based upon 
a continuum of care that is ideally 
provided in an integrated system.  
This system depends upon close 
cooperation among providers 
throughout each phase of 
treatment. An inclusive system is 
one in which every health care 
provider and health care facility 
participates. The Model Trauma 
Care System Plan (1992) goal is 
match the needs of injured patients 
to the resources of a trauma care 
facility.  

A trauma care system spans the 
continuum of care for each trauma 
patient and is able to reduce mortality 
and morbidity, while improving the 
quality of care that each patient 
receives.  

 
 

6 National Highway Traffic Safety Administration.  (1990)  NHTSA assessment of emergency medical services in Oregon. 
 
7 American College of Surgeons Committee on Trauma. (1998).  Resources For The Optimal Care of the Injured Patient:  1999.  
Chicago, IL. 
8 U. S. Department of Health and Human Services Public Health Resources and Services Administration.  (1992). Model trauma 
care system plan.  Rockville, MD. 

Adapted from Bureau of Health Services Resources, Division of Trauma and Emergency 
Medical Services:  Model Trauma Care System Plan.  Health Resources and Services, 1992. 
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OREGON’S TRAUMA CARE SYSTEM IN 2014 
 

The Oregon Health Authority’s Emergency Medical Services and Trauma systems Section 
implements the components of the Model Trauma Care System Plan in Oregon. 

 The Emergency Medical Services and Trauma systems Section of the Oregon Health Authority 
is responsible for the adoption, amendment and repeal of rules governing ambulance services, 
vehicles, and equipment; emergency medical technician (EMT) education, certification and 
discipline; trauma system development; programs to address the care of ill and injured children; 
and the integration of the state's EMS system.   

The State Trauma Advisory Board (STAB) has statutory responsibility to assist the Division in 
the development and monitoring of the trauma care system and to comment on all new rules, 
policies, or procedures proposed by the Division.   

Area Trauma Advisory Boards (ATABs) develop and implement regional trauma plans that are 
geographically specific and contain all of the elements of the state trauma plan.  

Statute and rules define the administrative, clinical and operational components of the trauma 
care system.  The administrative components of the trauma care system consist of Leadership, 
System Development, Legislation, and Finances. The operational and clinical components of the 
trauma care system include:  Public Information and Prevention, Human Resources, Prehospital 
Care, Definitive Care, and Evaluation.  Below are brief descriptions of each of the 
administrative, operational, and clinical system components. 
 

• Leadership is provided by the state EMS and Trauma systems Section, the State Trauma 
Advisory Board (STAB), the State Emergency Medical Services Committee (SEMSC), the 
State EMS for Children Committee (SEMS-C), seven Area Trauma Advisory Boards 
(ATABs), and other health care organizations.  

• Legislation contains authorizing language for the OHA to promulgate administrative rules 
for the trauma system. Operational policies are set forth both in Oregon Administrative 
Rules, Chapter 333, Division 200 and in the state and area plans. These operational plans 
have the force of law within the state. 

• Funding of the trauma system is provided through the Oregon Health Authority budget.  
• Prevention programs reduce the incidence or severity of injury. The Oregon Health 

Authority Injury and Violence Prevention Program coordinates prevention and policy with 
other public agencies, hospitals, and ATABs, and provides outreach and technical assistance 
to health departments, rural, community, and migrant health care clinics, and other partners.     

• Human Resources are challenging because most of Oregon is rural and remote from 
Oregon’s medical education infrastructure. The Oregon Trauma System Plan includes 
priorities in prehospital workforce resources, the education and training of health care 
providers, standards for hospital and health care personnel, continuing medical education, 
and trauma education and preparation. Local entities are largely responsible for assuring that 
prehospital and hospital providers receive trauma education. The OHA provides trauma 
specific education to EMTs, nurses, physicians, and ancillary staff throughout the state. An 
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annual conference sponsored by the EMS for Children Program provides education specific 
to the care of pediatric trauma patients. 

• Prehospital Care includes communication systems, EMS medical direction, patient care 
protocols, triage, and transport. The statewide 9-1-1 service is the most widely recognized 
component of the EMS and trauma communications. Basic 9-1-1 systems cover the entire 
state, and enhanced coverage is available in several areas.  

• Triage and Transport of seriously injured patients is a significant aspect of trauma care.  
Injured patients who require trauma system care are transported to the highest level trauma 
center nearest the injury scene. The decision to triage a patient to a trauma center is based on 
the presence of physiologic, anatomic, mechanism of injury data, pre-morbid conditions, and 
prehospital provider judgment.   

• Definitive Care consists of an integrated plan that addresses standards for trauma care 
facilities, designation and categorization, interfacility transfer, and medical rehabilitation.  
The trauma care facility distinguishes itself from other hospitals by providing dedicated 
trauma-related services, including physician services, nurses, ancillary services, and 
resuscitation life-support equipment on a 24-hour-a-day basis. Trauma care facilities are 
designated or categorized as Level I, Level II, Level III, or Level IV. Oregon has adopted, 
with few modifications, the American College of Surgeons' Optimal Standards of Care of the 
Trauma Patient as the minimal standards for Level I, Level II and Level III trauma hospitals.  
In recognition of the special needs of the very small, very remote hospitals, and in order to 
optimize their participation in the trauma system, Oregon also created standards for Level IV 
trauma facilities. The Oregon Trauma system ensures coordination among trauma centers so 
that efficient and prompt inter-facility communication and transfer can take place according 
to patient needs. Access to rehabilitation services, initially in the acute care hospital and 
subsequently in more specialized facilities is important for the patient's recovery.   

• Evaluation includes data collection and system assessment. A trauma system must have the 
ability to monitor system performance, continuously evaluate system needs, and assess 
system impact on trauma morbidity and mortality.  The Oregon Trauma Registry (OTR) 
collects data about the causes of injury, emergency response, cost, and outcome of all injured 
patients who receive trauma system care. The EMS data system collects prehospital data. 
Statewide trauma system quality assessment and improvement activities enhance the quality 
management programs of the ATABS, individual EMS agencies and trauma hospitals. Each 
ATAB and the STAB have implemented a trauma system quality improvement plan to 
ensure continuous assessment of system operations and system performance. Audit criteria 
(based on system standards) that measure the quality of medical care and system 
performance have been established statewide. 

These administrative, operational, and clinical components, implemented together as a statewide 
system, result in the delivery of optimal levels of care to the most seriously injured patients in 
Oregon. 
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TRAUMA SYSTEM HOSPITALS AND TRAUMA REGIONS 
 

Oregon Statute establishes four levels of trauma care, with two Level I hospitals, three Level II 
hospitals, twenty Level III hospitals, and nineteen Level IV hospitals (Figure 2).  
 
Area Trauma Advisory Boards 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. The state is divided into seven Area Trauma 
Advisory Board (ATAB) regions (Figure 2).  Each region has a board composed of prehospital 
and hospital trauma care providers and interested citizens who oversee the regional trauma 
system.   
 
Figure 2. Oregon’s Trauma System Hospitals, 2014 
 

 
 
 
 
 
An Emergency Medical Services Committee, a State Trauma Advisory Board, and an 
Emergency Medical Services for Children Committee meet quarterly to advise the Health 
Authority Emergency Medical Services and Trauma systems Program.  
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INTRODUCTION 

Oregon’s trauma system provides care that prevents premature death and prolonged 
disability. Oregon’s trauma system assures that emergency medical resources are available, 
that the necessary infrastructure is in place to deliver the “right” patient to the “right” 
hospital, and that system hospitals coordinate the resources necessary to return patients to the 
highest level of function possible. 
 
Oregon is recognized throughout the nation as a leader in trauma systems development. 
Oregon was the second state to develop any sort of statewide trauma system (Maryland is 
recognized as the first). Today, 44 hospitals participate in the system overseen by a State 
Trauma Advisory Board, a State Emergency Medical Services Committee, and seven 
regional Area Trauma Advisory Boards that plan, coordinate, and monitor the system’s 
performance and engage in continuous quality improvement in collaboration with the Oregon 
Health Authority.  
 

OREGON TRAUMA REGISTRY 
Oregon trauma system hospitals are required to report specified data to the Oregon Trauma 
Registry (OTR) within 90 days of death or discharge of a trauma system patient.  Facilities 
submit data electronically to the Oregon Health Authority Trauma Registry.  
 

The OTR includes data from patients who meet at least one of four entry criteria:  
1. Field Entry: patients who are entered into the trauma system by field personnel based on 

identified prehospital triage criteria. 
2. Emergency Department (ED) Entry: any patient for whom the trauma team is activated at 

the hospital emergency department or any patient whose injuries require a surgeon’s 
evaluation and treatment. 

3. Entry at Transfer: any patient transferred to a trauma center for trauma care not available 
at their facility; patients who met triage criteria for hospital to hospital transfer guidelines 
at the transferring facility. 

4. Retrospective Entry: patients who did not receive a trauma team response but 
retrospectively, at either the transferring or receiving facility, have either an Injury 
Severity Score greater than 8; death; a major operative procedure to the head, chest or 
abdomen within 6 hours of hospital arrival; or is admitted to the intensive care unit within 
24 hours of arrival.   
 

These criteria also include any patient previously treated within the trauma system (at any 
trauma hospital) that required unplanned readmission for treatment of injuries or 
complications resulting from the initial injury. 
 
Each hospital can access their own patient data for use in quality improvement activities. The 
state Emergency Medical Services and Trauma Systems Program uses Trauma Registry data 
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to produce reports, provide Area Trauma Advisory Boards with performance data, to review 
patient care as part of hospital surveys, to monitory system wide performance, and provide 
data to researchers.  
 

METHODS and DEFINITIONS 
The patient population described in this report includes patients that arrived at a designated 
trauma center in Oregon and met Oregon Trauma Registry entry criteria in the field or at the 
hospital. Both residents and non-residents are included. Patient records that have missing 
data in some variables may not be included in all tables in figures. This results in a variation 
in total patient counts depending on the variables being examined in figure or table.  
 
Major Trauma is defined as injuries that result in death, intensive care admission, a major 
operation of the head, chest or abdomen, a hospital stay of three or more days, or an Injury 
Severity Score (ISS) of greater than 15.   
 
Minor Trauma is defined as patient who is entered into the trauma system, has an ISS of less 
than or equal to 15, and survives to hospital discharge. 
 
Pediatric patients are ages 0 to and including 18 years of age. 
 
Geriatric patients are age 55 years or older. 
 
Response Time is calculated from dispatch time to the time the transporting EMS unit 
arrives at the scene. 
 
Scene Time is the calculated time from the time the transporting EMS unit arrives at the 
scene to the time of their departure with the patient. 
 
Transport Time is calculated from the time of scene departure to the time of arrival at the 
trauma center. 
 
It is not appropriate to use trauma patient data to extrapolate to all injured patients.  
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Findings 

Trauma System Patient Demographics, OR, 2003-2012  
 

Between 2003 and 2012, 84,099 patients entered Oregon’s trauma system (Figure 3).  In 2003, 
7,104 patients entered the trauma system and by 2012 the number of patients entering the trauma 
system increased to 9,531 – a 25 percent increase. The rate of trauma increased from 200.7 per 
100,000 in 2003 to 244.6 per 100,000 in 2012.  
 

Figure 3.  Number of Trauma System Patients, OR, 2003-2012  
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Trauma occurs most frequently in counties with highest population (Figure 4).  

 
Figure 4. Frequency of Injury among Trauma System Patients by County Where Patient 
was Injured, Oregon, 2003-2012 
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The number of patients injured in the seven trauma regions varies with the lowest number of 
trauma occurring in ATAB region 7 (Figure 5). 

Figure 5. Frequency of Injury among Trauma System Patients by Area Trauma Advisory 
Board Region, Oregon, 2003-2012 
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The age and overall health of trauma patients can have a significant impact on patient outcomes. 
While the majority of trauma patients were aged 15-24 years, patients in the four oldest age 
groups combined (55 years and older), who typically have comorbid chronic conditions 
represented 27 percent of trauma patients (Figure 6). 

Figure 6. Frequency of Trauma Patients by Age Group (in years), OR, 2003-2012 
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The increase in trauma patients between 2003 and 2012 occurred almost exclusively among 
patients aged 55 years and older (Table 1). In 2003, the proportion of patients 55 years and older 
was 21.2 percent of trauma patients but by 2012 the proportion of geriatrics patients increased to 
34 percent of all trauma patients. This represents an increase of 115% in the number of geriatrics 
trauma patients since 2003. The volume of pediatrics patients decreased by 1.5 percent and the 
volume of adult patients increased 23 percent. 
 
 
Table 1.  Number of Trauma Patients by Age Group, OR, 2003-2012  

Age Group Year 
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total 

<=14 742 747 778 764 691 701 733 800 747 696 7,399 
15-24 1,716 1,711 1,861 1,903 1,887 1,806 1,723 1,717 1,645 1,725 17,694 
25-34 1,126 1,085 1,274 1,282 1,375 1,325 1,189 1,256 1,312 1,387 12,611 
35-44 1,048 1,114 1,174 1,158 1,237 1,089 1,037 1,100 1,050 1,116 11,123 
45-54 959 1,062 1,092 1,240 1,207 1,259 1,263 1,368 1,246 1,353 12,049 
55-64 550 635 691 797 789 907 928 1,096 1,086 1,208 8,687 
65-74 368 345 403 441 499 535 593 674 731 825 5,414 
75-84 373 359 440 439 559 581 622 624 626 654 5,277 

85+ 222 203 272 252 321 413 428 501 557 567 3,736 
Total 7,104 7,261 7,985 8,276 8,565 8,616 8,516 9,136 9,000 9,531 83,990 

Missing 109  

 

Male trauma system patients out number females 67 percent versus 33 percent (Figure 7). 

Figure 7. Percentage of Trauma System Patients by Sex, OR, 2003-2012  N=80,701 
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Figure 8. Frequency of Trauma System Patients by Sex, OR, 2003-2012  N=80,701 
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Traffic incidents that injured motor vehicle occupants (31.7 percent), falls (26.6 percent), and 
other transport incidents (7.7 percent) were the leading mechanisms of injury among trauma 
system patients. Motor vehicle traffic incidents include occupants, motorcycles (5.1 percent), 
pedestrians (4.1 percent), and bicyclists (1.9 percent) of patients injured in motor vehicle traffic 
incidents). Non-traffic bicyclist incidents accounted for 3.4 percent of injury to patients (Figure 
9).  
 
 
Figure 9. Frequency of Trauma System Patients by Leading Mechanisms of Injury, OR, 2003-
2012 
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The mechanism of injury for trauma system patients varies by age group (Table 2).Table 2. 
Mechanism of Injury among Trauma System Patients by Age Group, OR, 2003-2012  

Mechanism of Injury Age Group 

<=14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ Total 

Adverse effects * 7 5 9 15 8 7 18 11 84 

Cut or pierce 82 965 850 641 463 177 49 36 9 3,272 

Drowning or submersion 69 32 32 19 19 13 8 * * 195 

Fall 2,218 1,980 1,745 1,967 2,817 2,765 2,478 3,354 2,989 22,313 

Fire or flame 42 44 47 55 79 52 45 24 10 398 

Firearm 52 650 490 319 258 138 68 45 18 2,038 

Hot Object or substance 58 12 12 17 13 8 * * * 127 

Machinery 44 90 135 142 155 107 49 30 8 760 

Motor Vehicle Traffic with 
motorcyclist 

63 621 687 792 1,074 800 196 41 6 4,280 

Motor Vehicle Traffic 
occupant 

1,661 7,975 4,605 3,481 3,293 2,437 1,527 1,197 449 26,625 

Motor Vehicle Traffic other 37 92 66 55 39 17 11 7 7 331 

Motor Vehicle Traffic with 
pedalcyclist 

262 390 276 235 248 121 47 22 6 1,607 

Motor Vehicle Traffic with 
pedestrian 

549 768 453 440 507 360 188 122 54 3,441 

Motor Vehicle Traffic 
unspecified 

11 94 73 28 33 13 7 6 * 269 

Natural bites or stings 44 13 9 14 14 9 6 3 0 112 

Natural or environmental 89 51 39 42 89 62 28 19 5 424 

Other specified classified 167 138 126 136 130 76 32 13 * 822 

Other specified not classified 25 54 46 43 41 11 10 3 * 235 

Overexertion 17 17 8 6 9 * * 7 * 72 

Pedalcyclist other 448 551 435 419 512 332 116 41 9 2,863 

Pedestrian other 99 67 52 65 65 50 32 29 11 470 

Poisoning * 20 13 9 21 9 0 5 * 83 

Struck by or against 530 1,312 1,088 924 860 385 140 76 55 5,370 

Suffocation 32 57 54 40 43 13 * 0 * 242 

Transport other 683 1,508 1,071 1,038 1,044 636 294 131 44 6,449 

Unspecified 72 139 141 157 161 60 42 26 18 816 

Total 7,362 17,647 12,558 11,093 12,002 8,663 5,388 5,259 3,726 83,698 

Missing 401, * Cell size <5 are suppressed. 
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Table 3. Mechanism of Injury among Trauma System Patients by Sex, OR, 2003-2012 
Mechanism of Injury Sex  

Female Male Total 
Adverse effects 37 48 85 
Cut or pierce 499 2,775 3,274 
Drowning or submersion 58 138 196 
Fall 8,566 13,763 22,329 
Fire or flame 121 277 398 
Firearm 275 1,765 2,040 
Hot Object or substance 46 81 127 
Machinery 73 687 760 
Motor Vehicle Traffic with 
motorcyclist 

616 3,667 4,283 

Motor Vehicle Traffic occupant 11,449 15,218 26,667 
Motor Vehicle Traffic other 108 224 332 
Motor Vehicle Traffic with 
pedalcyclist 

332 1,276 1,608 

Motor Vehicle Traffic with 
pedestrian 

1,321 2,129 3,450 

Motor Vehicle Traffic unspecified 83 188 271 
Natural bites or stings 51 61 112 
Natural or environmental 211 213 424 
Other specified classified 211 611 822 
Other specified not classified 53 182 235 
Overexertion 24 48 72 
Pedalcyclist other 595 2,272 2,867 
Pedestrian other 152 321 473 
Poisoning 23 60 83 
Struck by or against 766 4,611 5,377 
Suffocation 57 185 242 
Transport other 1,955 4,495 6,450 
Unspecified 163 657 820 
Total 27,845 55,952 83,797 
Missing 302  
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Almost 40 percent of trauma patients had comorbid factors that complicate their care. The 
leading comorbid factors included: cardiac problems, psychiatric problems, diabetes, respiratory 
problems, neurological problems, and obesity (Table 4).  
 

Table 4. Co-morbid Factors Present Among Trauma system Patients by Age Group, OR, 2003-
2012  
Co-morbid 
Factors 

Age Group Total 

<=14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ 

Substance 
Abuse 

0 * 5 13 26 36 30 22 17 153 

Cardiovascular 24 91 276 669 1,849 2,568 2,539 3,096 2,376 13,488 

Diabetes 9 90 151 319 677 967 890 919 456 4,478 

Gastro 
intestinal 

2 17 21 27 49 42 34 25 12 229 

IMM Post 
Splenectomy 

* 10 11 18 32 20 9 5 0 106 

IMM Therapy 0 5 8 11 26 40 19 25 6 140 

IMM Disease * 18 25 66 102 113 120 120 106 672 

Neurological 48 146 200 280 433 413 397 801 851 3,569 

Obesity 9 122 159 158 255 288 162 100 26 1,279 

Other 390 2,065 2,105 2,265 2,906 2,400 1,606 1,752 1,291 16,780 

Psychiatric 147 858 957 1,027 1,192 782 358 320 231 5,872 

Renal * 14 12 32 42 72 94 131 96 494 

Respiratory 255 539 307 328 565 626 568 556 370 4,114 

None 5,089 10,748 6,683 5,023 4,319 2,464 985 548 318 36,177 

Liver 0 10 29 109 216 141 45 27 6 583 

Total 5,938 14,520 10,477 9,288 10,030 7,299 4,335 4,355 3,295 69,540 

*Cell sizes <5 are suppressed 

  

The following sections provides additional demographic information about patients injured by 
the top two mechanisms of injury, falls and motor vehicle traffic incidents.   
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Trauma Patients Injured by Falls 
 

Trauma due to falls has increased steadily since 2004 (Figure 10).  

Figure 10.  Frequency of Fall Injury among Trauma System Patients by Age Group and Year, 
OR, 2003-2012  

 

Males are more likely to be injured by falls (Table 5). 

Table 5. Frequency of Fall Injury among Trauma System Patients by Age Group and Sex, OR, 
2003-2012 

Age 
Group 

Sex Total 
Female Male 

<=14 769 1,449 2,218 
15-24 449 1,531 1,980 
25-34 409 1,336 1,745 
35-44 468 1,499 1,967 
45-54 824 1,993 2,817 
55-64 887 1,878 2,765 
65-74 1,011 1,466 2,477 
75-84 1,853 1,501 3,354 
85+ 1,886 1,103 2,989 
Total 8,556 13,756 22,312 
Missing 18 cases 
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The leading comorbid factors that complicate the care of patients injured by falls included: 
cardiac problems, psychiatric problems, diabetes, respiratory problems, neurological problems, 
and obesity (Table 6).  
 
 
Table 6. Selected Co-morbid Factors among Trauma System Patients with Fall Injury by Age 
Group, OR, 2003-2012  
Co-morbid Factors Age Group Total 

<=14 15-
24 

25-34 35-44 45-54 55-64 65-74 75-84 85+ 

Cardiovascular 11 17 58 159 553 970 1,303 2,118 1,956 7,145 

Diabetes * 12 35 78 187 359 446 624 373 2,115 

Neurological 23 32 72 118 199 231 268 675 771 2,389 

Obesity * 13 24 29 56 108 89 69 20 411 

Psychiatric 43 141 201 247 330 309 190 245 204 1,910 

Respiratory 82 58 51 67 165 219 314 376 291 1,623 

* Cell sizes <5 are suppressed 

Falls among the geriatric trauma patients result in higher rates of major trauma when 
compared to fall trauma among younger trauma patients under the age of 55 years (Table 
7).  

 

Table 7. Frequency and Percentage of Major and Minor Trauma among Trauma System Patients 
Injured by Falls by Age Group, OR, 2003-3012 
Age 
Group 

Trauma Type Total 
Minor trauma Major trauma 

  Number Percentage Number Percentage Number Percentage 
<=14 1,785 80.5% 432 19.5% 2,217 9.9% 
15-24 1,364 68.9% 616 31.1% 1,980 8.9% 
25-34 1,142 65.4% 603 34.6% 1,745 7.8% 
35-44 1,229 62.5% 737 37.5% 1,966 8.8% 
45-54 1,657 58.8% 1,160 41.2% 2,817 12.6% 
55-64 1,528 55.3% 1,237 44.7% 2,765 12.4% 
65-74 1,223 49.4% 1,253 50.6% 2,476 11.1% 
75-84 1,608 47.9% 1,746 52.1% 3,354 15.0% 
85+ 1,413 47.3% 1,576 52.7% 2,989 13.4% 
Total 12,949 58.0% 9,360 42.0% 22,309 100.0% 
Missing 21 cases 

 

Overall, major trauma due to falls occurs in 42 percent of falls patients (Figure 11). 
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Figure 11. Frequency of Major and Minor Trauma among Trauma System Patients Injured by 
Falls, by Year, OR, 2003-3012 

 
Missing 563 cases 
 

The rate of death among geriatric fall patients is higher than among younger trauma 
patients injured in falls (Table 8). 

Table 8. Frequency of Death among Trauma System Patient Injured by Falls by Age Group, OR, 
2003-2012  
Age 
Group 

Patient outcome  
Died Lived Total 

  Number Percentage Number Percentage Number Percentage 

<=14 * * 2,217 100.0% 2,218 9.9% 
15-24 18 0.9% 1,962 99.1% 1,980 8.9% 
25-34 19 1.1% 1,726 98.9% 1,745 7.8% 
35-44 25 1.3% 1,942 98.7% 1,967 8.8% 
45-54 59 2.1% 2,758 97.9% 2,817 12.6% 
55-64 87 3.1% 2,678 96.9% 2,765 12.4% 
65-74 102 4.1% 2,375 95.9% 2,477 11.1% 
75-84 249 7.4% 3,105 92.6% 3,354 15.0% 
85+ 270 9.0% 2,719 91.0% 2,989 13.4% 
Total 830 3.7% 21,482 96.3% 22,312 100.0% 
Missing 18 cases, * cell sizes <5 are suppressed 
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Major trauma resulting from falls results in average lengths of stay ranging from 6.6 to 8.3 days 
(Figure 12). 
 
Figure 12. Average Length of Stay among Trauma System Patients Injured by Falls by Major 
and Minor Trauma, OR, 2003-2012 
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Trauma Patients Injured by Motor Vehicle Traffic Crashes 
 

Figure 13. Frequency of Motor Vehicle Traffic Injury among Trauma System Patients by Age 
Group and Year, OR, 2003-2012  

 

 

Table 9 Frequency of Motor Vehicle Traffic Injury among Trauma System Patients by Age 
Group and Sex, OR, 2003-2012  
Age 
Group 

Sex Total 
Female Male 

<=14 1,063 1,520 2,583 
15-24 3,799 6,140 9,939 
25-34 2,127 4,032 6,159 
35-44 1,864 3,166 5,030 
45-54 1,851 3,343 5,194 
55-64 1,353 2,395 3,748 
65-74 861 1,115 1,976 
75-84 705 689 1,394 
85+ 262 264 526 
Total 13,885 22,664 36,549 
Missing 66 
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The leading comorbid factors that complicated trauma patient care included: cardiovascular 
problems, psychiatric problems, diabetes, respiratory problems, neurological problems, and 
obesity (Table 10).  
 
Table 10. Co-morbid Factors among Trauma System Patients Injured in Motor Vehicle Traffic 
Crashes by Age Group, OR, 2003-2012   
Co-morbid Factors Age Group Total 

<=14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ 
Substance Abuse 0 * * 7 12 8 11 * * 46 
Cardiovascular 9 45 127 305 774 1,073 852 707 299 4,191 
Diabetes * 59 73 154 332 426 331 215 58 1,651 
Gastro intestinal * 9 8 12 16 19 14 7 * 87 
Immunocompromised 
post splenectomy 

* 5 5 * 12 9 5 * 0 42 

Immunocompromised 
therapy 

0 * * * 13 17 7 * * 50 

Immunocompromised 
disease 

0 12 14 26 31 43 26 25 10 187 

Neurological 10 57 85 84 121 120 76 84 36 673 
Obesity * 73 85 85 139 130 56 25 * 600 
Other 109 1,180 1,056 965 1,174 959 519 433 173 6,568 
Psychiatric 43 383 383 363 408 239 97 46 17 1,979 
Renal 0 6 * 13 14 25 26 28 11 127 
Respiratory 89 326 155 143 229 268 185 111 49 1,555 
None 1,739 5,953 3,190 2,332 1,910 1,063 423 211 76 16,897 
Liver 0 5 14 38 87 53 17 6 * 221 
Total 1,999 8,113 5,195 4,527 5,272 4,452 2,645 1,898 729 34,874 
* Cell sizes <5 are suppressed 
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Table 11. Disposition Type from the Emergency Department among Trauma System Patients Injured by 
Motor Vehicle Traffic Crashes by Age Group, OR, 2003-2012  
Emergency 
Department 
Disposition 

Age Group Total 

<=14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ 

Against 
medical  
advice 

0 30 33 25 18 10 7 * * 126 

Direct admit * 13 9 9 7 12 * 6 0 61 

Discharge 968 3,726 2,050 1,526 1,365 878 406 209 75 11,203 

Death on 
arrival 

5 9 * 8 9 7 * * * 49 

Expired 26 61 40 49 57 38 34 38 14 357 

Floor 656 2,549 1,659 1,368 1,451 1,006 538 388 165 9,780 

Intensive Care 
unit 

271 1,320 850 725 820 670 394 332 128 5,510 

Operating 
room 

177 689 431 396 415 294 143 83 24 2,652 

Other 127 683 528 452 441 324 161 129 60 2,905 

Transfers 350 860 556 473 611 509 290 204 57 3,910 

Total 2,583 9,940 6,160 5,031 5,194 3,748 1,976 1,395 526 36,553 

Missing 62 cases, * cell sizes <5 are suppressed 
 
 
Table 12. Frequency of Major and Minor Trauma among Trauma System Patients Injured by 
Motor Vehicle Traffic by Age group, OR, 2003-3012   
Age 
Group 

Trauma Type Total 
Minor 

Trauma 
Major 

Trauma 
<=14 1,994 589 2,583 
15-24 7,147 2,791 9,938 
25-34 4,336 1,823 6,159 
35-44 3,343 1,688 5,031 
45-54 3,174 2,020 5,194 
55-64 2,160 1,587 3,747 
65-74 1,088 888 1,976 
75-84 678 717 1,395 
85+ 238 288 526 
Total 24,158 12,391 36,549 
Missing 66 cases 

 

Thirty-four percent of patients injured in motor vehicle traffic incidents experienced major 
trauma (14). 
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Figure 14: Frequency of Major and Minor Trauma among Trauma System Patients Injured 
by Motor Vehicle Traffic Crashes, OR, 2003-3012  

 

 
Table 13. Frequency and Percent of Patient Outcomes among Trauma System Patients Injured by 
Motor Vehicle Traffic and Age Group, OR, 2003-2012   
  
Age 
group 

Patient Outcome   
Total Died Lived 

  Number Percentage Number Percentage Number Percentage 
<=14 43 1.7% 2,540 98.3% 2,583 7.1% 
15-24 174 1.8% 9,765 98.2% 9,939 27.2% 
25-34 101 1.6% 6,059 98.4% 6,160 16.9% 
35-44 106 2.1% 4,925 97.9% 5,031 13.8% 
45-54 136 2.6% 5,057 97.4% 5,193 14.2% 
55-64 117 3.1% 3,631 96.9% 3,748 10.3% 
65-74 95 4.8% 1,881 95.2% 1,976 5.4% 
75-84 104 7.5% 1,291 92.5% 1,395 3.8% 
85+ 57 10.8% 469 89.2% 526 1.4% 
Total 933 2.6% 35,618 97.4% 36,551 100.0% 
Missing 64 
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Figure 15. Average Length of Stay in Days Among Trauma System Patients Injured in Motor 
Vehicle Traffic Incidents by Major Trauma, Minor Trauma, and Combined Conditions, OR, 
2003-2012  

 

 

Almost 72 percent of patients involved in motor vehicle traffic incidents were screened for 
alcohol use - 39 percent of persons tested had positive test results for alcohol (Table 14).   
 
 
Table 14: Outcome of Alcohol Tests among Trauma System Patients Injured in Motor Vehicle 
Traffic Incidents by Age Group, OR, 2003-2012   
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Thirty seven percent of trauma system patients were screened for drug use – 39 percent of 
persons tested had positive results for one or more drugs (Table 15). 

 
Table 15. Outcome of Drug Test among Trauma System Patients Injured in Motor Vehicle 
Traffic Incidents, OR, 2003-2012   
Outcome Frequency Percent 
None found 8,122 61 
At least one drug found 5,276 39 
Total patients tested 13,398 100 
 

Cannabis and amphetamines were the leading drugs found in positive drug tests (opioids and 
benzodiazepines are excluded as they are often used in pre-hospital care) (Figure 16). 
 
Figure 16: Frequency of Leading Drug Type Found among Patients with Positive Drug Tests and 
Were Injured in Motor Vehicle Traffic Incidents by Year, OR 2003-2013  
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Table 16: Frequency of Positive Drug and Alcohol Test among Trauma System Patients Injured 
in Motor Vehicle Traffic Incidents by Year, OR, 2003-2012    
Age 
Group  

Year Total 
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

<=14 6 1 3 3 1 3 3 4 5 4 33 
15-24 175 171 184 196 196 150 156 159 148 164 1,699 
25-34 124 98 134 160 130 97 97 112 96 137 1,185 
35-44 100 99 117 107 96 74 84 83 74 99 933 
45-54 51 71 75 94 103 86 84 88 94 95 841 
55-64 18 24 47 37 45 37 37 47 50 63 405 
65-74 4 7 10 7 9 13 14 16 13 15 108 
75-84 2 4 7 3 2 6 6 2 9 5 46 
85+ 1 0 1 0 1 2 0 3 0 2 10 
Total 481 475 578 607 583 468 481 514 489 584 5,260 
N= 36,615 MVT patients, 14.4% tested positive for alcohol and or drug  

 
 
Figure 17: Frequency of Positive Drug and Alcohol Test among Trauma System Patients Who 
Were Injured in Motor Vehicle Traffic Incidents by Year, OR, 2003-2012    
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Trauma Patients with Traumatic Brain Injury 
 

Traumatic brain injury has been increasing among geriatric patients since 2006 (Figure 18). 

Figure 18. Frequency of Traumatic Brain Injury among Trauma System Patients by Age Group 
and Year, OR, 2003-2012 

 
 
 
Table 17.  Frequency of Traumatic Brain Injury among Trauma System Patients by Area Trauma 
Advisory Board Region and Age Group, OR, 2003-2012   
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15-24 3,844 1,188 961 669 107 400 173 7,342 
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45-54 2,325 664 605 389 106 247 95 4,431 
55-64 1,605 601 463 312 62 191 69 3,303 
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75-84 858 675 318 189 38 108 28 2,214 
85+ 563 552 224 115 27 64 23 1,568 
Total 16,676 6,036 4,422 2,855 609 1,792 664 33,054 
 Missing 41 
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Table 18. Frequency of Traumatic Brain Injury among Trauma System Patients by Age Group and Sex, 
OR, 2003-2012   
Age Group  Sex Total 

Female Male 
<=14 1,135 2,144 3,279 
15-24 2,030 5,311 7,341 
25-34 1,151 3,579 4,730 
35-44 1,070 3,065 4,135 
45-54 1,259 3,172 4,431 
55-64 1,035 2,268 3,303 
65-74 737 1,314 2,051 
75-84 1,109 1,105 2,214 
85+ 907 661 1,568 
Total 10,433 22,619 33,052 
 Missing 43 cases  

The leading comorbid factors complicating the care of patients with traumatic brain injury 
included: cardiac problems, psychiatric problems, diabetes, respiratory problems, and 
neurological problems (Table 19).  
 

Table 19. Frequency of Entry into Trauma System among Patients with Traumatic Brain Injury 
by Comorbid Factors and by Age Group, OR, 2003-2012  
Co-morbid Factors Age Group Total 

<=14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ 

Substance Abuse 0 * * * 7 6 13 9 6 47 

Cardiovascular 8 39 98 263 679 1,015 1,030 1,336 987 5,455 

Diabetes 0 37 52 121 210 327 303 366 182 1,601 

Gastro intestinal * * 7 6 13 14 14 6 6 72 

Immunocompromised 
post splenectomy 

0 5 6 7 9 8 * * 0 40 

Immunocompromised 
therapy 

0 0 * 6 14 15 * 11 * 54 

Immunocompromised 
disease 

* 13 8 30 44 51 52 53 50 302 

Neurological 25 70 106 133 207 186 163 370 400 1,660 

Obesity * 38 40 38 78 87 52 30 11 375 

Other 210 1,045 960 1,034 1,250 1,051 703 810 556 7,619 

Psychiatric 74 390 377 397 436 327 143 154 105 2,403 

Renal * 8 6 12 13 27 33 50 28 178 

Respiratory 111 220 109 101 180 193 205 208 125 1,452 

None 2,287 4,514 2,507 1,781 1,524 904 341 207 119 14,184 

Liver 0 * 8 52 89 61 19 10 * 245 

Total 2,707 6,298 4,121 3,578 3,821 2,887 1,711 1,892 1,394 28,418 

* Cell sizes <5 are suppressed  
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Table 20. Frequency of Major and Minor Trauma among Trauma system Patients with Traumatic 
Brain Injury by Age group, OR, 2003-3012  
Age 
Group 
  

Condition Total 
Minor trauma Major trauma 

Number Percentage Number Percentage Number Percentage 
<=14 2,215 67.6% 1,064 32.4% 3,279 9.9% 
15-24 4,640 63.2% 2,701 36.8% 7,341 22.2% 
25-34 2,849 60.2% 1,880 39.8% 4,729 14.3% 
35-44 2,388 57.7% 1,748 42.3% 4,136 12.5% 
45-54 2,254 50.9% 2,177 49.1% 4,431 13.4% 
55-64 1,543 46.7% 1,760 53.3% 3,303 10.0% 
65-74 846 41.3% 1,204 58.7% 2,050 6.2% 
75-84 818 36.9% 1,396 63.1% 2,214 6.7% 
85+ 578 36.9% 990 63.1% 1,568 4.7% 
Total 18,131 54.9% 14,920 45.1% 33,051 100.0% 
 Missing 44 cases 

 
Almost 45 percent of patients with traumatic brain injury experienced major trauma (Figure 19). 
 
Figure 19. Frequency of Major and Minor Trauma among Trauma System Patients with 
Traumatic Brain Injury, OR, 2003-2012  
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Over 73% of patients with traumatic brain injury are discharged from the hospital to home 
(Table 21). 
 
Table 21. Frequency of Inpatient Trauma System Patient Disposition among Patients with 
Traumatic Brain Injury by Age Group, OR, 2003-2012   
Patient disposition Age Group Total 

<=14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ 

Acute care hospital 33 63 33 44 62 54 46 30 27 392 

Against medical advice 0 46 56 45 59 22 * * 0 235 

Expired 36 184 105 93 155 141 112 205 170 1,201 

Home 1,495 3,776 2,577 2,215 2,240 1,585 819 654 308 15,669 

Home with rehabilitation 22 57 48 52 66 71 68 98 70 552 

Other 18 66 56 77 83 61 36 63 98 558 

Licensed rehabilitation 68 283 150 131 156 129 75 73 30 1,095 

Skilled nursing facility * 60 66 105 169 209 249 394 380 1,635 

Total 1,676 4,535 3,091 2,762 2,990 2,272 1,409 1,519 1,083 21,337 

 Missing 31, * cell sizes <5 are suppressed  

 

The percentage of patients with traumatic brain injury who died varied by age group and 
increased with age. 

 
Table 22. Frequency of Outcome among Trauma System Patients with Traumatic Brain Injury by 
Age Group, OR, 2003-2012  
  
Age 
Group 
  

Patient Outcome  
Died Lived Total 

Number Percentage Number Percentage Number Percentage 

<=14 64 2.0% 3,215 98.0% 3,279 9.9% 
15-24 218 3.0% 7,124 97.0% 7,342 22.2% 
25-34 150 3.2% 4,580 96.8% 4,730 14.3% 
35-44 135 3.3% 4,001 96.7% 4,136 12.5% 
45-54 203 4.6% 4,227 95.4% 4,430 13.4% 
55-64 167 5.1% 3,136 94.9% 3,303 10.0% 
65-74 135 6.6% 1,916 93.4% 2,051 6.2% 
75-84 229 10.3% 1,985 89.7% 2,214 6.7% 
85+ 184 11.7% 1,384 88.3% 1,568 4.7% 
Total 1,485 4.5% 31,568 95.5% 33,053 100.0% 
 Missing 42 
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The average length of stay has decreased primarily among trauma patients with traumatic brain 
injury who have major trauma (Figure 20). 

 

Figure 19.  Average Length of Stay among Trauma System Patients with Traumatic Brain Injury 
by Major and Minor Trauma, OR, 2003-2012   
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Trauma System Data 
 

The number of trauma system patients increased each year from 7,120 patients in 2003 to 9,537 
patients in 2012 – a 34 percent increase. The increase among the levels of care was dissimilar 
with a 10.3 percent increase among Level I hospitals, a 70.1 percent increase among Level II 
hospitals, a 51.6 percent increase among Level III hospitals, and a 31.6 percent increase among 
Level IV hospitals.    
 
Trauma system case initiation occurred in the field (68.7 percent), in the emergency department 
(18.6 percent), and retrospectively (12.5 percent) (Figure 21).  
 
 

Figure 21. Number of Trauma System Patients Treated by Entry into Trauma system, OR, 2003-
2012  

 

 

The number of patient entries into the trauma system is greater than the number of patients 
treated because some patients were treated in more than one hospital. Transfer of patients from 
one level of care to another is an essential function of the trauma system. There were a total of 
105,158 entries into the trauma system from 2003 to 2012 – 14.6 percent into Level IV Trauma 
centers, 16.2 percent into Level III Trauma centers, 23 percent into Level II Trauma centers, and 
46.3 percent into Level I Trauma centers (Figure 22).  
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Figure 22. Number of Trauma System Patients by Hospital Level by Year, OR, 2003-2012  

 

 

Figure 23. Number of Trauma System Patients by Hospital Response by Year, OR, 2003-2012  
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Figure 24. Number of Trauma System Patients Treated in Level I Hospitals, OR, 2003-2012  

  
N=31,747, No missing 
 

 

 

Figure 25. Number of Trauma System Patients Treated in Level II Hospitals, OR, 2003-2012  

  
N=20,536, No missing  
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Figure 26. Number of Trauma System Patients Treated in Level III Hospitals, OR, 2003-2012  

  
N=16,575, No missing  
 

Figure 27. Number of Trauma System Patients Treated in Level IV Hospitals, OR, 2003-2012  

  
N=15,241, No missing 
 

There were 11,042 patient transfers from one level of care to another. The majority of patients 
(7,395) were transferred to Level I trauma centers from other trauma centers. Level II trauma 
centers received 3,068 patients transferred to from other trauma centers (Table 24).   
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Table 24. Transfers of Trauma System Patients from One Hospital Level to another Hospital 
Level, OR, 2003-2012  
  Transfer to   

Transfer from Level I  Level II Level III Level IV Total 

Level II 1,126 45 8 0 1,179 

Level III 3,083 1,100 65 14 4,262 

Level IV 3,186 1,923 474 18 5,601 

Total 7,395 3,068 547 32 11,042 

Missing 1,235 

 

Almost 42 percent of trauma patients suffered major trauma9 (Figure 28).   
 

Figure 28. Number of Trauma System Patients by Major and Minor Trauma, OR, 2003-2012 

  

 

 
 
 
 
 
 
 
 
 
 

9 Major Trauma is defined as injuries that result in death, intensive care admission, a major operation of the head, chest or 
abdomen, a hospital stay of three or more days, or an Injury Severity Score (ISS) of greater than 15. 
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Figure 29. Frequency of Injury Severity Score among Trauma System Patients, OR, 2003-
2012 

 

 

 

Figure 30. Frequency and Percent of Mortality by Injury Severity among Trauma System 
Patients, OR, 2003-2013 
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Table 25. Mortality among Trauma System Patients by Mechanism of Injury, OR. 2003-2012 
  Number and Percent 

Who Died 
Number and Percent 

 Who Lived 
MV Occupant 579 (2.2%) 26,090 (97.8%) 
Fall 831 (3.7%) 21,498 (96.3%) 
Transport Other 59 (0.9%) 6,394 (99.1%) 
Struck By/against 67 (1.2%) 5,310 (98.8%) 
MV Motorcyclist 113 (2.6%) 4,170 (97.4%) 
MV Pedestrian 179 (5.2%) 3,271 (94.8%) 
Other 706 (4.6%) 14,537 (95.4%) 
Total 2,534 (3.0%) 81,270 (97.0%) 
Missing 295 

 

 
 
 
Figure 31. Aggregate Trauma Patient Functional Independence Measure Outcome Score at 
Discharge, OR, 2003-2012 
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Figure 32. Average Injury Severity Score among Trauma system Patients by Year, OR, 2013-
2013  

 

Missing 3,661 cases 
 

Table 26. Frequency and Percent of Trauma System Patient Outcomes by Age Group, OR, 2002-
2013 
Year 
  

Condition Total 
Died Lived 

Number Percent Number Percent Number Percent 
2003 263 3.7% 6,857 96.3% 7,120 8.5% 
2004 288 4.0% 6,983 96.0% 7,271 8.6% 
2005 292 3.7% 7,707 96.3% 7,999 9.5% 
2006 286 3.4% 8,015 96.6% 8,301 9.9% 
2007 272 3.2% 8,305 96.8% 8,577 10.2% 
2008 282 3.3% 8,341 96.7% 8,623 10.3% 
2009 266 3.1% 8,257 96.9% 8,523 10.1% 
2010 255 2.8% 8,885 97.2% 9,140 10.9% 
2011 309 3.4% 8,695 96.6% 9,004 10.7% 
2012 291 3.1% 9,246 96.9% 9,537 11.3% 
Total 2,804 3.3% 81,291 96.7% 84,095 100% 
 

Ninety-seven percent of trauma patients brought to trauma hospitals survive their injuries. Three 
percent of trauma patients die in care (Figure 33). Note: Over time, the implementation of the 
Physicians Orders on Life Sustaining Care will increase the number of patients who die in care. 
When patients are brought to the emergency department and they have a POLST order the 
emergency department staff will provide care to stabilize the patient but will not engage in life 
saving measures.  
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Figure 33. Number of Trauma System Patients by Outcome and Year, OR, 2003-2012 

 
Missing 4 
 
Patients with minor trauma10 experienced a 1.6 day average length of stay and patients with 
major trauma experienced an 8.7 day average length of stay. Average length of stay has declined 
among patients with major trauma from 10.1 days in 2004 to 7.7 days in 2012 (Figure 34).  
 
 
Figure 34. Average Length of Stay among Trauma System Patients by Major and Minor Trauma, 
OR, 2003-2012   

 
Missing 3,168 

 

10 Minor Trauma is defined as patient who is entered into the trauma system, has an ISS of less than or equal to 15, and survives 
to hospital discharge. 
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Table 27. Primary Payer for Trauma Patient Care by Year, OR, 2003-2012  
Primary 
Payer 

Years Total 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Commercial 
Insurance 

962 954 996 1,235 1,781 2,121 2,593 2,633 2,710 2,637 18,622 

Car 3,159 3,213 3,588 3,449 3,364 3,147 3,068 3,221 2,909 2,995 32,113 

Charity 0 0 0 2 209 249 222 179 226 256 1,343 

Medicaid 976 809 731 712 724 623 788 963 1,123 1,277 8,726 

Medicare 806 775 945 911 1,161 1,254 1,504 1,686 1,825 1,996 12,863 

Other 1,297 1,499 1,640 1,638 1,303 1,229 814 776 771 900 11,867 

Self 1,035 1,155 1,267 1,615 1,472 1,553 1,477 1,585 1,409 1,440 14,008 

VA 0 0 0 1 0 0 0 0 0 0 1 

Ward 15 19 28 32 48 39 46 48 53 55 383 

Work 468 512 563 570 595 541 398 408 420 417 4,892 

Total 8,718 8,936 9,758 10,165 10,657 10,756 10,910 11,499 11,446 11,973 104,818 

Missing 340 

 

Figure 35. Primary Payer for Trauma Patient Care by Year, OR, 2003-2012  
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Table 28. Secondary Payer for Trauma Patient Care by Year, OR, 2003-2012  
Secondary 

Payer 
Years Total 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Commercial 
Insurance 

719 770 893 976 1,290 1,292 1,438 1,288 1,408 1,674 11,748 

Car 738 684 822 777 710 535 537 629 351 355 6,138 

Charity 0 0 0 0 7 10 22 12 20 17 88 

Medicaid 628 576 588 532 525 501 573 687 787 632 6,029 

Medicare 500 489 545 458 457 473 631 647 477 449 5,126 

Other 1,237 1,224 1,415 1,498 1,241 1,197 759 534 515 480 10,100 

Self 1,348 1,596 1,716 2,173 2,482 2,330 1,865 2,089 1,112 1,087 17,798 

Ward 12 17 19 23 18 7 1 8 13 19 137 

Work 50 56 70 67 60 48 41 42 12 13 459 

Total 5,232 5,412 6,068 6,504 6,790 6,393 5,867 5,936 4,695 4,726 57,623 

 

 

Table 36. Secondary Payer for Trauma Patient Care by Year, OR, 2003-2012   
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About 23 percent of patients treated in the emergency department were discharged into the 
community (Table 29). 
 
Table 29. Number of Trauma System Patients by Emergency Department Disposition by Year, 
OR, 2003-2012  
Emergency 
department 
disposition 

Years Total 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Against 
medical 
advice 

35 16 27 37 37 45 24 19 37 30 307 

Direct 
admit 

123 168 217 219 244 379 461 502 526 502 3,341 

Discharge 1,527 1,587 1,995 2,222 2,361 2,537 2,531 2,714 2,549 2,794 22,817 

Death on 
arrival 

16 12 13 9 17 13 6 3 2 3 94 

Expired 77 70 90 91 77 86 77 87 91 98 844 

Floor 2,897 2,880 3,105 3,201 3,340 3,141 2,389 2,468 2,287 2,583 28,291 

Intensive 
Care unit 

1,828 1,930 1,883 2,027 2,006 1,949 2,072 2,119 2,203 2,330 20,347 

Operating 
room 

993 966 1,040 1,019 970 893 697 767 751 682 8,778 

Other 393 349 363 354 529 558 1,400 1,622 1,723 1,656 8,947 

Transfers 897 1,022 1,094 1,031 1,091 1,187 1,270 1,200 1,282 1,311 11,385 

Total 8,786 9,000 9,827 10,210 10,672 10,788 10,927 11,501 11,451 11,989 105,151 

Missing 7 

 

Table 30. Number of Trauma System Patients by Patient Disposition by Year, OR, 2003-3012   
Patient Disposition Years Total 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Acute care hospital 126 127 134 135 129 166 161 155 141 137 1,411 

Against medical advice 63 52 82 49 49 56 48 53 52 75 579 

Expired 256 258 273 260 259 271 256 249 283 281 2,646 

Home 4,663 4,785 4,832 5,017 5,296 5,169 5,248 5,552 5,510 5,664 51,736 

Home with rehabilitation 219 176 218 300 293 194 197 200 214 197 2,208 

Other 137 159 185 215 223 195 176 274 262 248 2,074 

Licensed rehabilitation 262 241 296 265 266 268 269 294 261 287 2,709 

Skilled nursing facility 507 493 584 576 571 598 649 701 767 862 6,308 

Total 6,233 6,291 6,604 6,817 7,086 6,917 7,004 7,478 7,490 7,751 69,671 

Missing 33  
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Discussion 

The number of trauma system patients increased 25 percent between 2003 and 2012 while the 
general population increased at a slower rate of 10 percent. The rate of trauma increased from 
200.7 per 100,000 in 2003 to 244.6 per 100,000 in 2012. The observed increase in trauma care 
occurred almost solely among geriatric patients (ages 55 years and older). By age group, the 
geriatric trauma patient population increased by 115 percent, the adult patient population 
increased 23 percent, and the pediatric patient population decreased by 2 percent. Given that 
there have been no changes in the way that trauma cases are captured or reported during this 
time, these data reflect an increase in trauma experienced by the adult population, particularly 
those aged 55 years and older. The increase in geriatric trauma can be largely attributed to a 
159% increase in trauma due to falls among adults aged 55 years and older. Further investigation 
is needed to determine factors driving this increase in trauma among the older adult population. 
This increase is likely to continue as the percentage of the population who are over 55 years of 
age increases as baby boomers age.  
 
The overall rate of death for trauma patients has decreased over time from 4 percent in 2003 to 3 
percent in 2012. The death rate was highest among patients who had been pedestrians hit by a car 
(5.2 percent), followed by patients who had been injured in a fall (4 percent), motorcyclists (3 
percent), and motor vehicle occupants (2%). Observing death rates by age group and mechanism 
of injury reveals that geriatric patients had the highest rates of trauma and death.  

Death rates among geriatrics patients injured in falls was 4.1 percent among individuals 65-74 
years of age, 7.4 percent among individuals 75-84 years of age, and 9 percent among individuals 
aged 85 years and older. Geriatrics patients who experienced a traumatic brain injury had even 
higher death rates (5.1 percent among patients 55-64 years of age, 6.6 percent among patients 65-
74 years of age, 10.3 percent among patients 75-84 years of age, and 11.7 percent among patients 
85 years and older.  

A small increase in deaths is attributable to emergency department staff observing Physcians 
Orders for Life Sustaining Treatment (POLST). When patients with POLST orders are brought 
to the emergency department, the staff will provide care to stabilize the patient but will not 
engage in life saving care.  

The average length of stay overall decreased from 9.8 days in 2003 to 7.6 days in 2012. The 
Injury Severity Score at the 50th percentile was 9 overall between 2003 and 2012. And the 
frequency of mortality was 8.8 percent among patients with ISS of 16 and higher.  

There were 11,042 patient transfers from one level of care to another that appear to follow 
system protocols, with a few exceptions, where patients were transferred from a level III to a 
level IV and a level IV to another level IV. Patient entry into the trauma system was increasingly 
initiated in the emergency department between 2003 and 2012. In 2003, 1,023 patients entered 
the trauma system in the emergency department. By 2012, emergency department entry into the 
trauma system increased to 2,157 patients. Retrospective patient entry into the trauma system 
also increased from 693 patients in 2003 to 1,439 patients in 2012.  
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Data were missing from many variables in the data system. Data from race and ethnicity 
variables were missing in 13.6 percent (11,414 patient records). Data needed to calculate the 
average length of stay among trauma system patients by major and minor Trauma was missing in 
3,168 patient records. One or more variables are needed to calculate a number of trauma registry 
key patient care measures such as average injury severity score (3,661 missing) and variables 
needed to examine patient transfers from one hospital to another (1,235 cases with a missing 
variable). Missing data can limit the usefulness of registry data for research and quality 
assurance. Data quality and reliability, as well as customer satisfaction working with the data 
system, are beyond the scope of this report.   
 

Recommendations 

Trauma System Data  
• The Medical Director of the EMS and Trauma Systems Programs should convene a 

meeting of the State Trauma Advisory Board Data Subcommittee and users of the 
Oregon Trauma Registry data to review data variables, data definitions, determine if 
national standards should be adopted, develop a list of customized variables that are 
needed by the research community, and build consensus for reshaping the Oregon 
Trauma Registry. 

 
• The EMS and Trauma Data Unit should work with vendors, the Office of Contracts and 

Procurement, the Office of Information Services, and stakeholders to develop a solution 
that is capable of feeding prehospital electronic patient care records directly into the 
receiving hospital trauma data system.  

 
 

 

Injury Prevention 
• Increase the number of clinicians who screen patients 55 and older for falls, document the 

falls reported, and refer patients to community based exercise, and, if needed, home 
safety assessments, medication assessments, physical assessments, and physical therapy. 
 

• Geriatrics fall injury prevention is a key to reducing traumatic brain injury, increasing 
geriatric independent living, and reducing cost of trauma care.  
 

• The State Trauma Advisory Board should partner with the state Injury Community 
Planning Group to support broad efforts to reduce injury through community and 
statewide planning, research, and policy development. 
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