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SUMMARY

Orange Countyds onhed therfast cBmpseheasive systems arfecin the United States.

The system is unique and inclusive with the overall delivery of emergency medical services. Evaluation of
the injured patient is viewed as an entire community problem, fwith designa¢d hospitals that are
committed to trauma care. The Orange County Trauma Care System (Title 22 § 100247) has been fully
implemented with sufficient capacity to care for all designated trauma patients and demonstrates the maturity
of a wellestablished sysm that addresses all aspects of trauma care.

In January of 2015, Orange County Emergency Medical Services (OCEMS) designated a Level Il Pediatric
Trauma Center @7 C), adding aourth designated trauma center along vtk threepreviouslydesignatd

Trauma Centers (T&)dn Orange County. University of California Irvine Medical Center (UCIM@Xange

County Global Medical Center (OCGMC) previously knowneastern Medical Center Saraa, Mission

Hospital MH),and Chi | dr en6s Hunty (CHO®Gdlongonith ofer LasnAnagelesCounty
designated hospital, Long Beach Memorial Medical Center (LBMM@3¥ure complete county coverage.
Orange County Emergency Medical Services (OCEMS) and the trauma centers have a collegial relationship
and work collaboratively to ensure the highest quality of care for trauma patients.

UCIMC, a Level | trauma center ar@CGMC, a Level Il trauma center receive trauma patients from the
northern, western and portions of the central/eastern sections of the county. Mission Hospital, also a Level |l
trauma center, receives most of its trauma patients from the southern pbttiencounty (Map, Appendix

1). CHOC, a Level llpediatric trauma center receivpsdiatric trauma patients from all areas within the
countyandserves as a&gional resoure for pediatric trauma patien€ur r ent | vy, Orange Co
system incorpmtes UC] OCGMC and Mission Hospital asaumacenters with capabilities of managing
pediatric trauma patientnd serveastraumacenterdfor pediatric traumas within the counfihe following

table describes the total number of trauma patients thersgsieed for from 2012014,

Orange County
Trauma 2012 2013 2014
Adult 5500 6100 6000
Pediatric 525 450 400
Total 6025 6500 6400

CHANGES

There exists in Orange County BmergencyReceiving CenterBRC) system (Title 22 §100243: Receiving
Hospital) that is designed to care for the mild to moderately injured patient. Up until the spring of 2011,
mild to moderately injured patients presenting in the prehospital setting could be classified as a Moderate
Trauma Victim (MTV). Depending upon the parantedisponding agency, the patient could be transported

to an ERC. Once transported to tHERC, the patient wdd be evaluated/treated and if deentedbe
medically necessary, the patient could be secondarily transported to a trauma center, utilizkiglthe 9
retriage policy. If the patient was severely injured, the paramedics could designate the patient as a critical
trauma victim (CTV) and transpahe patient to the nearest TC
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In 2011 Orange County Emergency Medical Services (OCEMS) implemented a revised Field Triage
Decision Scheme in response to systeice identification of undertriage of trauma patient subgroups. The
revised Field Triag Decision Scheme fully implements the national standard guidelines developed by the
American College of Surgeons and the Centers for Disease Control and Prevemgiope of this trauma
triage criterion has lead to the majority of patients being aeuranhd effectively transported to the most
appropriate facility Interfacility transport rates in the past years indicatedtb@easen the number of
secondary transfers for trauma care. 112Qhere were a total @40 patients secondarily transfedr¢o
trauma centers. While the number of patients secondarily transferred to trauma cent8&3yatients for

2013 and400 patients for 2014the total trauma volume increased by approximately six percent, resulting in
an overall decrease in secondaansfers.
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In 2014, Mission Hospita(MH) Mission Viejo andOrange County Global Medical CenttdCGMC)
underwent the American College of Surgeons (ACS) verificagimtess for reverification alsevel |l
trauma centex In Octoberof 2014, Orange County Emergenigledical Services granted OCGM€uma
center designation for a period of three yearsSeptember of 2014, Orange County Emergency Medical
Services granted MH trauma center designation for a period of one yeaitlamdo additional yearadded

to their designatiom September 2015.

In 2015, University of California Irvine Medical Center (UCIMC) underwent the American College of
Surgeons (ACS) verification process for reverification as a Level | trauma center. ImBept 2015,
Orange County Emergency Medical Services granted UCIMC trauma center designation for a period of one
year. During the 2015 ACS trauma verification review, UCIMC submitted for and subsequently received
verification as a Level Il pediatric trena center. Currently, Orange CGdy Emergency Medical Services
Trauma @nter (TC) desgnation recognizes and allows trauma carebfoth adult and pediatric patient
populations andPediatric Trauma €énter (PedTC) desgnation recognizes and allows traurocare for
pediatric populations.

The recent addition ahe Pediatric Trauma Center designation alldmngeCounty Emergency Medical
Servicesto evaluae andanalyzevariousmodels for thedevelopment ofpediatrictrauma triaggprotocolsfor
traumatriage anddestination decision®©CEMS will consider three potential models for pediatric trauma
triage and destination decisions as outlinecha\thite Paperof 2014,Ai Anal ysi s of Pedi atr
Orange County Emergency Services and Secoridlaya | t h | mpact Anal yAppeadixof Pe
#4). Once completeDrange County Emergency Medical Services will revise the current trauma plan and
system policies and procedures to operationalin@del that provides the most optimal carethepediatric

trauma patient population.

Another project affecting the trauma system is the introduction of an electronic Prehospital Care Report
(ePCR) system thdtas beemhased in over thpast3 years. This has been a major undertaking for OCEMS
beginning in 2006 with a multidisciplinary EMS Data Taskforce group whose members included private and
public stakeholders. In 2009, EMS Data Standards and Policies were developed and a scope of work
itemized along with a request for Urban Areas Secarltigiative (UASI) grant funding. This culminated in

2010 with a successful RFP process.of November 2013 ninety five percent ol9d ALS providers are
documenting within the ePCR and submitting data into the Orange County Medical Emergency [Rata Syst
(OC-MEDS).

Some of the major capabilities expected (as shown in the image below) of the Orange County Medical
Emergency Data System (@ED S) hosted by I mageTrendE -bases: t he
PCR; an interoperable network which will prosidd an el ectronic method in wl
EMS personnel; powerful webased reporting/visual informatics and data mining to facilitate CQI;
HIPPA/Health Information Technology for Economic and Clinical Health (HITECH) Act 2014 compliant;
ability to perform syndromic surveillance and identify medical surge intireal a webbased patient

registry for use by all hospitals to facilitate the reporting of Hospital Discharge Data Summaries (HDDS) and

all specialty care patients (STEMI/StroRediatic/Trauma).
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ORANGE COUNTY MEDICAL EMERGENCY DATA SYSTEM (OC -MEDS)

Computer Aided
Dispatch CAD

Patient Care Report (PCR)

Trauma Registry

Hospital Discharge

Base Hospital Data Outcome Data

OBJECTIVES

One of the primary goals of the Orange County trauma system is to have in place trauma guidelines that
identify the trauma patient; reduce field scene time; and prevent delay in the transport of the critically injured
patient to the nearest trauma centar definitive care. This focus will ensure optimal medical care in a
timely fashion.

The purpose of objectives is to present annual mileposts that a program needs to achieve in order to
accomplish system goal3rauma PlanSection VI: Objectiveshas been recently evaluated anétatus
Update of the sevenobjectivesstatements which have been revised to meet current system staisdards
provided (Appendix #2)

PERFORMANCE IMPROVEMENT

Orange County Emergency Medical Services (OCEMS) maintapstamwide continuous quality

improvement program to monitor, review, evaluate and improve the delivery of prehospital and trauma care
services. Regiowide efforts are ongoing to define the system through data collection, committee based
review and systa evaluation expectations. Orange County Emergency Medical Services has standardized
performance criteria review which integrates the following elements:

- Internal quality improvement processes for each trauma center
- External quality improvement procesgesregional trauma care
- Trauma center and system review

Internal Quality Improvement

- Each trauma center must have a formal written internal quality improvement program for its trauma
service.

- As part of the internal quality improvement process, eacimizazenter employs a trauma medical
director and traumprogram managexho performs case audits and reviews for their own facility.

- Specific audit topics are forwarded to Regional Trauma Operations Committéa OC) for
evaluation and review.
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External Quality Improvement

- Regional Trauma Operations Committee (RTOC) provides clinical practice and performance
improvement discussion. The mission of the committee is to optimize the quality of care and
outcomes for all EMS trauma patients including injury préion and reducing injury severity and
death.

- The RTOC performs confidential trauma case study, education, data analysis, and regional studies.

- The RTOC provides recommendations to EMS regarding the care provided within the trauma
system.

- The Quality Asurance Board (QAB) monitors, investigates, studies and makes recommendations to
EMS regarding the quality of care provided by the EMS providers and includes the trauma system.

- Each trauma center participates in EMS regional trauma studies and audits.

Trauma Center/Systems Review

- Designated Trauma Center Reviews
Periodic review is performed by the EMS Agency to assure trauma center contract compliance. The
audits may include random chart reviews, trauma registryreaiw, and review of other records
and documents. Reviews are both announced and unannounced.

- Verification of Trauma Centers/Trauma System
Reviews conducted every three years by out of county trauma specialist, allow for independent
evaluation for verification of trauma centers and dffeness of the trauma system. The reviews are
designated to evaluate the quality of care rendered by the trauma centers and to review the trauma
centers compliance with both California regulations and local requirements of the trauma system.

Performancémprovement processes allow for ongoing standardized medical review of trauma care and
include, but are not limited to, trend analysis and review of:

- High risk, high volume, problem oriented calls, and calls requested to be reviewed by OCEMS.

- Specificaudit topics established through the Quality Assurance Board.

- Specific audit topics established through the Regional Trauma Operations Committee.

- Evaluate medical care delivered by prehospital care providers based on information available to them
with respect to protocols.

- Identify trends in the quality of medical control delivered by the base hospital MICNs and BHPs.

- ldentify trends in the quality of field care delivered by EMTs and Paramedics.

CONCLUSION

The Orange County Trauma System has beerntegral component of the Orange County Emergency
Medical Services Plan since the inception. Orange County Emergency Medical Services in collaboration
with regionally designated trauma centers and other partners monitor factors influencing the tréema sys

and make accommodations to meet current system standards and needs. An updated version of the Trauma
Plan Section Vilimplementatiorscheduled is included (Appendix 3). Upon acceptance of this status report,
EMSA recommendations will be considered dhne updated plan submitted for review and approval to the
appropriate committees.
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Acute Care Hospitals with Trauma Centers
Orange County, California
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OBJECTIVES

The purposes of this section is provide a status update and to put forward revised objectives that represent
annual mileposts that the program will strive to achieve demto accomplish its five year goal. One of the
primary goals of the trauma guidelines is to identify the trauma patient, reduce field scene time and prevent
delay in the transport of the critically injured patient to the nearest trauma center foivaegiaie. This will

ensure optimal medical care in a timely fashion. Optimal care of Orange County trauma patients will occur
by meeting of the following objectives:

1. Continue trauma system coordination.

On a quarterly basis, the OCEMS Facilities Coordinator will scheduled and commeRegibeal

Trauma Operations CommitteRTOC and i n keeping with the commi
in a timely manner, approved meeting minutes on the county wedisithat the entire system is

aware of traumaelated issues and activities.

Timeline: Ongoing

STATUS UPDATE:

Objective met. Currently Orange County EMS has atimlé Facilities Coordinator who works
closely with each trauma center. The FaciliGaordinator is not a fullime dedicated Trauma

Coordinator and has responsibilities for all hospital related OCEMS activities inclustitagric,
cardiac and stroke center programs.

The mission statement of tRIOCis to serve as a multidisciplinafgrum to monitor, evaluate, and
report on the operation and quality of trauraevices in Orange County. TIEMS Facilities
Coordinator, Medical Director, Prografdministrator Trauma Program Managers afrdiuma

Medical Directors are members in tRegianal Trauma Operations Committee. Additionally, the

EMS AssistanMedical Director is a representative on the State Trauma Technical Advisory
Committee; the UCIMC Trauma Medical Director participates at the regional level (RTCC) and the
EMS Medical Directoserves as the lead writer for the LEMSA section of the state trauma plan.

2 . Assure the availability of rapid and consistent access to citizens in order to maintain short
scene times and timely transportation to the nearest trauma center.

Beginning Janary 2012 on a biannual basis, the EMS ACQI Coordinator will, utilizing OC

MEDS, generate a report and evaluate paramedic transport and scene times of all trauma patients
designated to trauma centers and advise the EMS Medical Director. The purpaselgetiive is

to ensure that citizens have available rapid and consistent access to the nearest trauma center. The
report will be presented to the RTOC for review and discussion to identify potential care issues,
developstrategiedor the provision of ducationand totrack for consistency. This monitoring of
continuous quality improvement with proper reporting and analysis validates this objective.

Timeline: Ongoing audits of prehospital response times/scene times/transport times.

STATUS UPDATE:

Objective partially met. The inadequacies of the previous data system prevented an accurate
depiction of prehospital times. Data from multiple databases sources made the recondfldgtan
difficult. With the recent transition from paper to electrgpétient care records and a patient registry
system capable of consolidating data into one system will facilitate audit and evaluation of
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prehospital response times, scene times and transport time3\idrcent of9-1-1 ALS providers

currently documeimg thepatient care recordithin the OGMEDS system, OCEMS will be able to
reconcile and evaluate data needed to evaluate prehospital response times, scene times and transport
times.

Work collaboratively with each trauma center to assure qualityprovement activities within
each center.

By June of 2012, OCEMS will facilitate formalizing a method for the RTOC to share trauma center
specific QI processes and outcomes. The RTOC will provide the forum for addressing QI processes
and presenting outcomes data among trauma ceBigctober 0f2015, OCEMS will facilitate a
trauma data standards subcommittee to reviewdamedloptrauma data reporting standards.

Timeline: Annual LEMSA reviews of each trauma center, a biennial system review, along -with tri
annual ACS rererification visits.

STATUS UPDATE:

Objectivepartially met. Currently, each trauma center shares case studies within the Clinical Practice
Discussion of RTOC. Additionally, as AG&rified trauma centers, each has presented samplings

of their quality improvement (QIl) process However, an organized presentation of QI activities
within the RTOC has been limited to prehospital care issues. In particular, the trauma triage
guidelines were extensively evaluated by this committee and ultimately an endorsement of a
customized veien of the ACS/CDC trauma triage guidelines was appro@edently, each trauma

center has a trauma program manager and a trauma registrar representative on the trauma data
standards subcommittee who participate in the review and development of traanrapaating
standards.

Ensure the accuracy of trauma triage guidelines and ensure trauma patients are transported to an
appropriate facility.

On a quarterly basis evaluate data and quality systems to determine the appropriateness of trauma
triageguidelines and transport of patients meeting trauma criteria to trauma centers

Timeline: Ongoing ontinued assessment oftiospital QI process.

STATUS UPDATE:

Objective partially met. Currently, OCEMS has completed the process of transitioning ALS
providers to electronic patient care records with 100 percent of providers providing electronic data as
of December 2013n 2014,0CEMS modified field trauma triage guidelines based on data findings
related to falls and shore break injuriddith the majority of 9-1-1 ALS providers currently
documenting the ePCR with in the @MEDS system, OCEMS wiltontinueto reconcile and
evaluate data needed &ssesshe accuracy of trauma triage guidelines and ensure those patients
meeting trauma triage ogitia are being transported to designated trauma centers.
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Evaluate system function and design improvements as needed.

By March 2012, publish findings from a weléfined study focusing on the application of the newly
revised trauma triage poli¢%#310.30) and contrast with patient outcomes.

Timeline: Ongoing

STATUS UPDATE:

Objective postponed. On March 28, 2011 in response to increasing rates of interfacility transports of
trauma patients from nemauma hospitals to trauma centers, OCEMS implemented a revision to
filed trauma triage based upon national trauma triage gnefetieveloped by the American College

of Surgeons and the Centers for Disease Control and Prevention. Essentially, the policy eliminated
the terms Moderate Trauma Victim (MTV) and Critical Trauma Victim (CTV) and requires all
victims of trauma with specificonditions be called into a base hospital for medical direction. This
has been a major operational change within the trauma system and was introduced over a three
month period through mandatory educational sessions performed by the base hospitalE8 fire
Coordinators. As a result of this change, the system anticipated an increase in trauma volume and we
are currently evaluating the decisioraking process by the base hospitals when determining
destination of patients.

By mid-year 2012, program pribies and resources were-@galuated and shifted to support
implementation of electronic prehospital care record (ePCR), thereby postponing th&gtoug-

year 2014 program priorities were shifted to support the implementation of a new NEMSIS 3
elecronic prehospital care record and conversion to-kDzodes.

Reduce accidental injuries/deaths and increase community awareness regarding potential safety
hazards in the home/school/office for pediatric and adult age groups through implementation of
effective injury prevention programs.

Evaluate the current injury prevention efforts on an annual basis to ensure that seasonal and annual
injury prevention programs coincide with common injury patterns identified through data analysis.
Current program incide seasonal press releases are put out in conjunction with the trauma centers
and other County agencies addressing seasonal injury patterns. The trauma center coordinators are
also involved in a variety of injury prevention programs such as red lighingyniall prevention,

winter press releases on holiday fall preventamd spring and summer press releases on pediatric
window falls.

Timeline: Will vary depending upon current injury prevention programs. This will be ongoing in
conjunction with othr County groups.

STATUS UPDATE:

Currently, Mission Hospital has an active program to educate Orange County residents and visitors
of the dangers for cervical (heck) spine injuries that can occur with water sports and recreation.
Mission Hospital has aongoing antigang program that features contact with yours at risk for gang
activity with offering alternatives to gang involveme@range County Global Medical Center
provides elderly fall prevention seminars and has connected with assisted liviitge$atnl help
implement elderly prevention progran@CGMC provides an over the hump bicycle helmet safety
program as well as an ongoing every fifteen minutes program targeting teen texting and drinking and
driving prevention. UCIMC Pediatricians, the OCEMIedical Director and the Orange County Fire
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Authority conduct yearly drowning and water injury prevention fairs within the community during
which water safety is encouraged, including prevention of diving and water sports injuries. The
OCEMS Medical Diretor is a member of the Orange County School Board Student Safety
Committee. This committee provides direct advice to the Superintendent of Orange County Schools
on matters related to student safety in schools, including injury prevention during roltowd sc
activities and sporting events.

Develop and implement an advanced computer tracking system to better collate, collect and review
data from each trauma center.

Initiate quarterly analysis and review of trauma data with inMEDS. The development and
implementation of OGMEDS allows for comprehensive data management and analysis. The system
also supports the ability to obtain outcome data and to corroborate data from the EMS system,
trauma receiving centers and base hospitals.

Timeline: Ongoing

STATUS UPDATE:

Trauma centers currently input data into-®IEDS. A majority of Orange County 4-1 ALS EMS
providers are documenting patient care within theMEDS ePCR. The electronic base hospital
recordwasimplemened in all six baséospitals in 20140CEMS is currently in the testing phase

for the conversion of the ePCR to NEMSIS 3 electronic prehospital care record platform and
conversion to ICBLO codes.
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IMPLEMENTATION SCHEDULE

The Orange County trauma care system plan has been fully implemented with sufficient capacity to care for
all designated trauma victims since June of 1980. Thisegtdblishedrauma system addresses all aspects

of trauma care. Ongoing evaluation of this system occurs on a regular basis and is accomplished with the
cooperation and commitment of the lestgnding designated trauma centers. Trauma plan objectives with
timeline ae included in Section VI. Each trauma center abides with Orange County EMS Policy #660.00:
Agreement to Provide Services as Trauma Center

In order to appreciate the detailed planning and expertise that has been afforded to the Orange County
Emergency Mdical Data System (OQNIEDS) project, a detailed timeline is presented to itemize the
progress.

The vision and design for this project has been a major undertaking for OCEMS beginning in 2006 with the
formation of a multidisciplinary EMS Data Taskforceogp whose members included private and public
stakeholders. The purpose of this project was radtted and came about as a result of the determination

in 2005 that the current data system was not meeting system needs, was not compliant with
NEMSIS/CEMSIS nor prepared for the intentions of the 2014 HITECH Act. Additionally, because of the
dependency on the pagesised PCR, the system was unable to perform timely CQIl and most importantly
link patient outcomes to specific complaints.

In 2009, EMS Data ta@ndards and Policies were developed and a scope of work itemized along with a
request for Urban Areas Securities Initiative (UASI) grant funding. This culminated in 2010 with a
successful RFP process.

In late 2010, Vendor negotiations began and a phasptEmentation was developed and distributed to
system stakeholdersThe phased implementation has been ongoing with significant progress being made in
developing and implementing the system. Below is a status update for each of the phases previously
submitted. Phases with timeline include:

x  Phase | Development of Welbased Infrastructure
(October 201eMarch 2011)
Status:Completed

x Phase ll Integration of Software and Base Hospital Hardware
(October 201iMarch 2012)
Status:Completed

x  Phasdll Selection Public EMS Provider Agencies Hardware with Software
Integration
(June 2014July 2013
Status:Completed

x  Phase IV Integration of Mobile Web Connectivity
(June 2011)
Status:Completed

x Phase V Hospital Integration
(To be determined)
Status:In Progress
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Introduction
Epidemiology of injuryrelated death

In the United States, trauma continues to b@mifstant public health problem
and cause of preventable morbidity and mortality. According to the Centers for Disease
Control and Prevention (2014), injury, both unintentional and violesle¢ed, accounted
for 51.3% of all deaths among 144 year oldsmaking injury the leading cause of death
in this age group in 2011. It is estimated that 2.8 million people are hospitalized with an
injury every year, and more than $496 billion are spent in medical care and lost
productivity secondary to injury each yé&DC, 2014, Finkelstein, Corso, Miller, &
Associates, 2006).

In California, there were 17,201 injuries that resulted in death among an estimated
population of 37,826,160 accounting for a mortality rate of 45.5 per 100,000 people in
2012 (CaliforniaDepartment of Public Health, 2014). Most deaths due to injury occur in
the Los Angeles, San Diego, Riverside, and Orange counties of southern California. In
2012, Orange County alone suffered 1,071 deaths among 3,071,933 people, which
amounts to 34.8 deatlper 100,000 people (CDPH, 2014). Twenty of the total deaths that
year occurred in children ages 0 to 14 (CDPH, 2014).

Trauma systems

Given the burden of morbidity and mortality secondary to injury, trauma systems
have become important components in ameliorating the potentially negative effects of
trauma on the population, and they have evolved substantially over the last four decades
(Mullins, 1999). Defined as an organized approach to patients who are acutely injured

which occurs in a defined geographic area and provides optimal care that is integrated
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with local or regional EMS systems, the main goal of a trauma system is to enleance th
health of the community by coordinating a wiellegrated response to care of the injured
patient through the provision of ph@spital care, acuteare facility care, podtospital

care, and injury prevention education (Hoyt & Coimbra, 2007; Americandation for

the Surgery of Trauma, 2014). Indeed, trauma systems improve the quality and outcomes
of trauma care, with evidence in the scientific literature showing that trauma systems are
effective in reducing mortality by up to 1320% (Lorch, Myers& Carr, 2010; Mann,

Mullins, Mackenzie, Jurkovich, & Mock, 1999; Mackenzie, 1999; Jurkovich & Mock,

1999; Mullins & Mann, 1999).

The triage of pediatric patients within trauma systems is based on the expectation
that similar effects will occur for childre(Mooney, Gutierrez, Chen, Forbes, &
Zurakowski, 2013). Hospitalization of injured children has been shown to decrease more
rapidly in states that implement trauma systems compared to states without, and more
severely injured and brainjured children a admitted to trauma centers in trauma
system states following injury (Mooney et al., 2013). This suggests that trauma systems
may 1) decrease potential complications and the need for hospitalization following injury,
and, 2) result in more appropriateagge and transport of severely injured patients to
facilities that can provide specialized care, such as pediatric neurosurgery, orthopedics,
and intensive care.

The Orange County Trauma System

The trauma system has been in effect in Orange County sine@1980, and

early studies following the implementation of the trauma system showed the system was

beneficial, resulting in decreased death rates following vehicular trauma, a reduction in
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the proportion of potentially salvageable deaths, and an ircireappropriate surgical
interventions for traumatized patients, with no significant change in the utilization of
hospitals or emergency departments (West, Cales, & Gazzaniga, 1983; Cales, 1984;
Cales, Anderson, & Heilig, 1985). More recent findings mltterature are consistent
with these early results, showing that trauma systems generally improve outcomes (Mann
et al., 1999; Mackenzie, 1999; Jurkovich & Mock, 1999; Mullins & Mann, 1999).
Currently, Orange Countyo0s Ilttraumas ma system
centers (ATC): Mission Regional Medical Center (level II) in Mission Viejo; Western
Medical Center (level Il) in Santa Ana; and UC Irvine (UCI) Medical Center (level I) in
Orange. UCI, as an adult trauma center with added qualifications-f&J)Cis the only
center currently qualified to care for traumatized pediatric patients.
The Childrends Hospital of Orange County
as a designated level Il pediatric trauma center (PTC) by Orange County Healthcare
Agency Emergecy Medical Services, and is planning to begin accepting pediatric
trauma patients ages (L4 years in the coming months. CHOC is unique in that it will
have the capacity to provide highly specialized surgical care in the setting of a pediatric
intensivecare unit (PICU), as well as crucial longitudinal pediatric rehabilitation and
support services for patients who suffer traumatic injury.
Health Impact Assessment: CHOC as a Level Il PTC
Heal th I mpact Assessments (HI &) have been
procedures, methods, and tools by which a policy, program or project may be judged as
to its potential effects on the health of a population, and the distribution of those effects

within the populationo (Nati onadiltyBf¢heear ch Co
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HIA have been demonstrated in various publications (UCLA School of Public Health,
2014).

The purpose of this HIA is to evaluate the potential health effects that CHOC as a
PTC Il will have on pediatric patients, their families, and the @eaounty and
neighboring communities at large. Many hypothetical proximal and distal outcomes are
plausible, some of which are illustrated in Figure 1. By reviewing the scientific literature,
analyzing the OGMEDS database, and consulting with expertgawernment,
healthcare, and trauma systems, this HIA will inform physicians, government agents,
community members, and other key stakeholders as to the key elements that a pediatric
trauma center will address. Presumably, CHOC as a PTC Il will help elexdisparities
in the care of injured children, a problem that has been reported in the literature
previously (Petrosyan, Guner, Emami, & Ford, 2009).

It is the aim of this paper to provide a comprehensive, evideased
presentation of the potential efts of a PTC on the Orange County and neighboring

communities, generally, and on pediatric trauma patients in Orange County, specifically.
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Figure 1. Logic framework demonstrating the potential proximal and distal
impacts of CHOC as a level Il pediatric trauma center.

Evidence regarding the impact of pediatric trauma centers

It has been estimated that between #0% of pediatric patients die prior to
arriving at a facility that can provide definitive and intensive care for trauma patients
(Acost a, Del gado, Gisondi, Raghunat han, D6 So
2010). Due to physiologic and anatomic differences as compared to adults, pediatric
trauma patients have unique needs that must be considered early in their triage and
transport to a facility capable of managing
& Mann, 2006; American College of Surgeons, 2014). Indeed, the American College of
Surgeons acknowledges that Ainjured pediatr.i
optimally provided in the environment of a <c

experts e i n, and commitment to, pediatric care
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Although trauma centers have been show to improve outcomes among injured
patients, controversy exists concerning the impact of PTCs and adult trauma centers
(ATCs) on outcomes for ddiren who suffer injury (Junkins et al., 2006; Petrosyan et al.,
2009). Whether injured children have better outcomes at a PTC as compared to an ATC
is an area of continued controversy, and research continues to evolve in this area. Despite
this, some invstigators have identified significant benefits and positive outcomes for
children treated at PTCs, some of the results of which are discussed below.

Review of the Scientific Literature

In the early 1990s, research examining the effectiveness of petiaiica
centers began to demonstrate the potential benefits of such a method of streamlined care
for injured children. Nakayama, Copes, and Sacco (1992) reviewed the Pennsylvania
state trauma registry data from 1986989 (n = 4,615, agesi01l5 y), and sbwed that
the mortality rate was significantly higher in rural Aoediatric centers as compared to
PTCs and urban neRTCs. In addition, when stratified for probability of surviva(g))
based on TRISS methodology, PTCs showed a trend toward highesabilry for
patients with &(s)of 307 60% compared to other centers (Nakayma et al., 1992).

Cooper and colleagues (1993) compared data from 1989 for pediatric trauma
discharge records in the state of New York (n = 14,234) with data from PTCs
participaing in the National Pediatric Trauma Registry (n = 17,098). Their results
showed that PTCs more commonly treat children who have suffered more severe (higher
ISS) brain and internal injuries compared to hospitals in a state without a trauma system.
Moreove, they found that although fatality was similar in PTCs versus undesignated

hospitals for most diagnoses for equal injury severity, overall survival was ten times
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greater in PTCs for patients who suffered moderate (ISS189 brain, internal, and
skeletl injuries (Cooper, Barlow, DiScala, String, Ray, & Mottley, 1993).

In 1996, Hall, Reyes, Meller, Loeff, and Dembek reviewed data from the Cook
County Hospital PTC, to assess differences in outcomes for pediatric trauma cases as
compared to the Major Trama Outcomes Study (MTOS) and the National Pediatric
Trauma Registry (NPTR). For 1,797 children agésl8 y, they found a significant
reduction in mortality for patients who sustained blunt trauma and were treated at a PTC
as compared to the MTOS, but tleeé NPTR. In addition, this study was one of the
earliest to report a low incidence of surgical intervention for blunt trauma to the liver
(4%) and spleen (21%) for children treated at PTCs, compared to their repoité8%7
and 43/ 53% surgical inter@ntion rates, respectively, for similar injuries in children
treated at ATCs (Hall et al., 1996).

Potoka, Schall, Gardner, Stafford, Peitzman, and Ford (2000) conducted a
retrospective review of 13,351 pediatric trauma patients agd$0rom the
Pennsylvania Trauma Outcome Study registry (PTOS), comparing outcomes among the
different types of trauma centers in the state, which included 2 PTCs, 5 ATCs with added
gualifications to treat pediatrics (AFRQ), 6 level | ATCs (ATC I), and 13 level Il
ATCs (ATC II). The investigators found that overall mortality was lowest at PTCs, with
ATC-AQs having a trend toward higher mortality. When stratified by ISS, children with
ISS <15 treated at an ATC | had a higher mortality rate than PTCs; in addition,|f®6 a
>15, the mortality rate at PTCs was comparable to AL with ATC | and ATC I

having a higher mortality rate than PTCs. Consistent with Hall et al. (1998} $68ar
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olds with blunt trauma treated at PTC had lower MR than all others centers. Other

findings included:

1 Lower mortality rate at PTCs vs. AT&Q for neurosurgical intervention;
for moderate head injury (trend for lower mortality rate for severe hed
injury)

1 More splenectomies performed at ATCs than PTCs, with the splenec
mortality rate being lower &TCs than ATEAQs and ATC |

1 More liver surgery at ATCs than PTCs, with the mortality rate being

lower at PTCs than ATCs

Although considered important in the analysis of the impact of PTCs, overall
mortality for injured pediatric patiés only offers one lens from which to view outcomes
for these patients. It is vital to consider how these patients fare after their initial
resuscitation and stabilization, since they may require long term support to continue to
lead productive, fruitfulives as they grow into adulthood. Potoka, Schall, & Ford (2001)
again retrospectively examined the PTOS registry, this time asséssatignaloutcome
for 2,087 severely injured (ISS >15) children age$&among the various trauma
centers in Pennsylvan Measures of functional outcome included feeding, locomaotion,
transfer mobility, social interaction, and expression, and whether they were dependent or
independent to perform these activities. Their results showed that at discharge, PTCs had
a lower poportion of dependent children in the feeding, locomotion, social interaction,
and expression domains as compared to LS. As compared to ATG there were

lower proportions of dependent patients in all 5 categories at PTCse&oiinjuries,
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functiond outcome in all 5 categories was improved at PTCs vs.-ATQS and ATC |.
Overall median length of stay (LOS) in the hospital was shorter at PTCs vs. all ATCs
(Potoka et al, 2001).

Densmore and colleagues in 2006 conducted a retrospective review of $hé Kid
Inpatient Database for 2000, which encompassed data from 27 states (n = 79,673) to
characterize pediatric trauma care by hospital types and identify associated outcomes

within the Oi 20 age range. They found that most pediatric patients tend to reaegve

outside of childrends hospitals, and that mo
charges were greater in childrends units and
hospitals; additionally, childairagends uni ts i n

outcomes. Overall, and for children aged 10 y with a severe injury (ISS > 15),
mortality was higher in childrends wunits and
fractures, intracranial injury, and internal injury (Densmore, Lindh@m, & Guice,
2006).
Pracht et al. (2008) reviewed Floridads A
inpatient discharge database to compare outcomes among designated trauma centers
(DTC) versus nottrauma centers (NTC), and furthermore, within DTCs, peadiatr
designated (PTC) trauma centers versuspeahatric designated trauma centers (nPTC).
After evaluating 27,313 patients ages 19 y between 1996 2004, they found that
overall among 0 19y, treatment in a DTC was associated with a 3.15% reduaotibie i
probability of mortality versus a NTC; no difference was observed when stratifying for O
T 15 year olds. Furthermore, within DTCs, an 8% reduction in the probability of

mortality was associated with having received treatment in a PTC versus anasPTC,
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well as a 6% reduction in the probability of mortality far 05 year olds (Pracht, Tepas,
LanglandOrban, Simpson, Pieper, & Flint, 2008).

Other investigators have specifically reported on the effect of receiving treatment
in a facility with a desigated pediatric intensive care unit (PICU). Farrell, Hannan, and
Cooper (2004) analyzed children between 199498 less than 13 years old (n = 8,180)
in the New York State Trauma Registry who incurred blunt injuries, comparing hospitals
with a dedicated IRU with facilities that did not have a PICU. Although no statistically
significant differences in mortality rates were observed across hospital types, rates in
hospitals with PICUs were lower than other hospitals exceptraoma centers, which
cared forless severely injured children.

In 2010, Acosta et al. reported on the characteristics of 2,798 patients directly
admitted to an ATC | with a PICU versus patients who were transferred to that study
center during the years 200@007. In this study, 1698 were transferred, with these
patients being younger, having a higher median ISS, and a higher proportion requiring
admission directly to the PICU. Interestingly, transfer patients encompassed a higher
proportion of fall victims (31.3%) versus motor vdhicollisions (26.9%) than did the
study center (16% vs. 59.1%), respectively, with head injuries being the most common
injuries. 23.7% of transfer requests were denied due to lack of bed capacity, with requests
primarily being made for a PICU, neurosungeand orthopedic intervention. Transferred
patients were associated with public insurance or uninsured status, and drove longer
miles to the study center. The overall median straigktdistance from owbf-catchment
hospitals to the study center was®bmiles, versus 33.6 miles to the closest capable

facility.
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In 2013, Wang and colleagues reported on the California Office of Statewide
Health and Planning Department patient discharge database covering the ye&rs 1999
2011, examining 77,874 patientges Oi 18 years old to assess the association between
mortality and receiving care at a trauma center versus-&ramma center, and within
trauma centers, those receiving care at a pediatric trauma center versus an adult trauma
center. Results showedkth67.1 % of patients received care in a trauma center, and half
of these were older adolescents. The overall mortality rate was 5.3%, with a greater
proportion of blacks and Hispanics, having poorer SES, and having public insurance
receiving care in trauencenters. Trauma centers had a higher mortality rate versus non
trauma centers (6.1 vs. 3.8%). Only 25% of study patients received care in a PTC, and a
marginal 0.64 percentage point increase {significant) was observed in the mortality
rate for patiets receiving treatment in a PTC versus an ATC (Wang, Saynina, Vogel,
Newgard, Bhattacharya, & Phibbs, 2013).

Profile of Orange County

Understanding the population in Orange County is crucial in attempting to predict
the potential impact of a PTC on thexwmunity. Below, baseline demographic data is
presented, as well as an analysis of data from th&/B0DS database concerning
pediatric trauma and triage.

The Orange County Population
In 2013, Orange County had an estimated 3,114,363 residents (United State

Census Bureau, 2014). There were approximately 990,000 households, with a mean of 3
persons per household (US Census Bureau, 2014). Approximately 20% of the population
in 2010 was < 14 years old (6.4% @y; 6.6% 5i 9y; 7% 10i 14y) (California State

University Fullerton, 2014). By proportion, racial/ethnic groups consisted of whites
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(44.1%), Hispanic (33.7%), Asian/Pacific Islander (17.2%) and blacks 1.5%; all other
races made up 3.1% of the Orange County population.

In 2010, Anaheim, Santa Ana,daltvine combined contained 837,287 of the
Orange County population, accounting for 29% of the overall population (CSUF, 2014).
Santa Ana held the largest proportion of childrenages@ per t hat cityods poc
(25.6%), followed by unincorporated aszof OC (23.3%), and Rancho Santa Margarita
(23.1%).

Review of the OBIEDS database

The OGMEDS database was retrospectively reviewed to collect pediatric patient
data in Orange County from August 2013 to February 2014. The total number of
pediatric calls requiring EMS services was 4,086. Most of the patients requiring
emergency medicaksvice were adolescents (L1L4y, n = 1192), followed by toddlers

(17 3y, n = 1152) and schoalge children (6 10y, n = 864) (Figure 2).

OC Pediatric Patient Age Distribution for 911 calls

1152 1192

864
394 411

Neonate (to Infant (1-12 Toddler (1-3 Pre-school School-age Adolescent
28 days) mos) yrs) (4-5yrs) (6-10yrs) (11-14 yrs)

Figure2. Pediatric patient age categorider 911 calls Aug 2013 Feb 2014.
Among most (92%) of the 911 calls made during the same time period, the top three

Aprimary i mpressionso of the healthcare probl em
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seizure, 2) traumatic injury, and 3) fracture/sprain (Figure 3). This data dbdistnguish the

number of seizures that may have been secondary to head/brain injury. Thus, the actual number
of seizures as a primary neurologic problem might be lower, while the number of traumatic
injuries (with a seizure as a sequelae) may be higtmnbined, the total percentage of traumatic

calls among all pediatric patient calls was 31%.

Pediatric Patient Primary Impressions
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9
5614
*11911510980 88 78 70 67 59 59 56 53 48 47 45 36

Seizure
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Head Injury

Abd pain
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Unknown Problem

Pain
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Airway obs
Behavioral/Psych

Headache

Figure 3.

Top 25 primary impressions for 911 phone calls made, August 2013 to February 2014

When examining pediatric patiegisposition following arrival of paramedics,
37% (1517/4085) and 28% (1149/4085) required ALS and BLS during transport,
respectively (Figure 4). For transported patients, the top three destinations for pediatric
patients were CHOC (17%, 470/2781), Misskbospital (13%, 364/2781), and Hoag

Hospital (8%, 231/2781) (Figure 5).
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Pediatric Patients: Patient Disposition
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Figure 4. OC pediatric patient disposition, August 2013 February 2014.

Pediatric Patients: Destinations

1304

Figure 5. OC pediatric patient destinations, Augus2013i February 2014.
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Figure 6 shows the type of injury sustained among all reported traumas (n =
1,149). 38% of the calls were secondary to aspecified traumatic injury, followed by
a fracture/sprain (27%, 306/1149), laceration/abrasion (23%, 2&)/1dH head injury

(13%, 145/1149). One traumatic arrest occurred (Figure 6).

Pediatric Patients: Traumatic Injuries

436

306
261

145

1
L

Fx/Sprain  Head Injury Lac/Abrasion Traumatic Traumatic
Arrest Injury

Figure6. Types of traumatic injuriesAugust 2013; February 2014.

Destination reasons are presented in Figure 7. The majority of pd84%43 were
transported to a specific location due to the fe&
reason, and 18% were transported due to patient/family preference. Figure 8 details a comparison
of the destinations of all patients versus pasievho sustained traumatic injuries. Although most
pediatric patients are transported to CHOC overall, the largest proportion of traumatic cases are

transported to Mission Hospital, followed by UCI and Western Medical Center in Santa Ana.
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Pediatric Patients: Destination Reasons
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Figure 7. Reported reasons for destination, August 2013 February 2014.
Pediatric Patients: Comparison of Destinations
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Figure 8. Comparison of destinations for all hospitals, all versus traumas.
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Interfacility transfer data was summarized for 201@D13and is presented
below.For interfacility transfers, trauma continues to be the primary reason (Figure 9),
with 74% of the transfers going to UCI, followed by Western Medical Center SA (20%),

and Mission (6%) in 2013 (Figure 10).

911 IFTs
Reasons for Transfer
400
350
300
250
200
130
Other
(Peds,
Burn CVRC OB SNRC SNIFFic 9 Trauma | Vascular| replant,
surgery,
etc)
m 2010 6 69 18 180 0 300 22 32
m 2011 5 75 8 231 0 305 17 20
m2012 6 78 14 210 0 339 12 33
m 2013 5 89 4 144 15 334 14 9

Figure 9. Reasons for interfacility transfer (IFT) in Orange County, 2010 - 2013.

911 IFTs for Trauma2013

Destinations Mission
6%

Figure 10. IFT transfer destinations for trauma, 2013.
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To further characterize the distribution of pediatric trauma in Orange County, a
heat map was generated for patients with ages less than or equal to 14 y, with a primary
or secondary impression of traumatic injury, and whose destination was a paramedic
trauma receiving center. The data span the period from Novembeil 20d3=mber
2014. Figure 11 shows that most pediatric trauma occurs in Anaheim and the area
surrounding Santa Ana. Isolated pockets of concentrated pediatric trauma exist in
Westminster, Fouain Valley, Huntington Beach, and Laguna Bedtbure 12 shows
the absolute counts of pediatric traumas for the same time period. Consistent with figure
11, Anaheim, Huntington Beach, Westminster/Garden Grove, and Santa Ana reported the

highest numbersfarauma across the county.
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Figure 11. Heat map of pediatric trauma in Orange County, 11/201311/2014.
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Figure 12. Absolute counts of pediatric traumas in Orange County, 11/201311/2014.

Discussion

Injury continues to be the number one cause of death in the United States (CDC,
2014). With respect to children, injury results in more death than all other causes
combined, with a greater number of years of potential life lost than SIDSycande
infectious diseases (American Academy of Pediatrics (AAP) and Pediatric Orthopaedic
Society of North America (POSNA), 2008). The financial costs of caring for injured
children are tremendous; it has been estimated that childhood injury results in
approximately $14 billion in lifetime medical spending, $1 billion in resource costs, and
$66 billion in present and future work losses (AAP & POSNA, 2008).

Strategic, targeted efforts to prevent injury and care for those who suffer trauma

are crucial compuents of trauma systems. Certainly, trauma systems have played an



