A report from:

The Abaris Group
Walnut Creek, CA

April 2008




Montgomery County
TraumaSystemFeasibility Study

Table of Contents

EXCCUIIVE SUIMHTIALY ......ceoe ettt ettt ettt ettt ettt et e e ettt s s e e e ettt e sssan s e e e e e eeennns 3
BACKGIOUING ...ttt ettt et ettt ettt e ettt n e nnnns 5
INEEIVIEWS CONQUCTEQ ..........coeeeeeeeeeee ettt ettt ettt ettt e ettt e ettt e ettt e e ettt e e ettt e e sttt e e s assssaaaasnnaens 6
I ) Vg T PR 9
DAIA RECOMIMEINGALION ...........veseeesesse ettt st e sttt e ettt e ettt st e sttt e et tts e e ettt e e st tttaa e st tnsnaasasnn s 11
L T W O =Ty (= Oy =g - L 1z
Trauma Center REVENUE OPPOITUINIHIES  ...............uuueeseeiseeeete e ettt e e ettt e et ettt e s ettt e et ettt e st e sttsaasatsssaassssssaasssns o)
Trauma Center COSt | MPACHREVEONUE IMPACE ..............vuseeseeree et e ettt e et e e ettt e e sttt e e st tstsseastsssaansssassanssss 20
TrAUMA CEIMIEE INBL INCOITIE .........c.cceeeeeeeeee ettt ettt ettt e e e e 23
Summary of Secondary HOSPITA]  ASSESSIMIEINIS . ...........uvueeeseiree et ettt e et tte e e ettt e e s ttttse e e s ettt s eastssisaaassnsnanss 24
Hospital ReVENUE RECOMUMENUALIONS  .............cuueeesseiteeeeeatee e e ettt e e ettt e st ttas e e st sttt e et ettt e e s aastsaaasttttsaassasassaassssnns 29
JAY 2 S (=) o X 31
Appendix A SETTRAC INEFTIAUMA FACHILY FOIITI ........ooeeeeeeeeeeeee ettt ettt e et tttaa ettt e e s ttssa s e tttisaaananaes 2
Appendix B State Trauma Funding for Trauma Centers in/ne — ar Montgomery COUNLY — ........cvveeeeeeurieseseerniananennns 23
Appendix C.:Trauma FUNQING OUESIAE OF TEXAS  ..........eeeeeeeeseee ettt ettt e ettt e ettt e e et ttssaaaattsaeasesss 34
Appendix D: Average and 75th Percentile Dally SHPENAS  .............ooeeeeeeeeseeeeeeee ettt e etete ettt e aaassiiaaaans 36
APPendix £ SAMPIE CAAIGE MASLEL ..............eeeeeeeeeeeee ettt ettt ettt e e ettt e ettt ttt e e ettt e e sttt e e s ttttsaaaaettsaassessas 37

I8 Montgomery County, Texas Trauma System Feasibility Project %



© 2008, The Abaris Group, All rights reserved

All aspeets of this report including the sample charge master in the appendix are considpregrietaryby The Abaris Groupand should not be shared
outsidethis project clientwithout written approval from The Abaris Group.

YAl Montgomery County, Texas Trauma System Feasibility Project %



Executive Summary

The South Montgomey County Chamber of Commerce and the Montgomery County Hospital District recognize trauma care as one of the
most significant healthcare issues facing the counfyHealthcare Task Force fdlontgomery County wasormed bythe Chamber of
Commerceand the Hospital District was tasked to identifyvays to improve theaccess to traumaarefor the Montgomery Countypopulation.
TheTask Forceetainedthe services of The Abaris Group to conduct a trauma system feasibility study.

The Abaris Group considered thellowing items in determining the need for a trauma center within Montgomery County:

Is there a need for trauma centers in the region?

What trauma resources are needed for this community?

Can the hospitals in Montgomery County meet the required resosfte

What are the requirements at the Texas Department of State Health Services to achieve the desired goal?

What are the likely cost and revenue impacts as new resources are needed, how will they be funded?

Are there new funding opportunities at the statesgional level or provider level (e.g. new Medicare billing trauma codes)?

How does Montgomery County position the trauma program for the future and not risk serious financial or medical staff coesegs/?

I I D I D

In addition to the trauma feasibility studylhe Abaris Group also performed an optionalmini emergency department (EDthroughput and
revenue study for thehree selectedhospitals. The focus of these studigscluded anoverview assessment of ED operatioas related to
patient throughput from theED. Along with a mini revenue review which provides recommendations to improve the overall ED reyanue
overview of thee separatefindings is also includedin this report. Each hospital will receive a more detailed individual report that relates to
their hospital ED throughput

The Abaris Group®s project team interviewed key stakeiftictitelgagins fr om
an understanding of hospital capabilitieénterest level for trauma center designatipand the need for a trauma centén the community. A

review was conductedf the available dataegarding thenumber and severity gbast and currentrauma patients This data was usetb

project thecurrent trauma need and thanticipatedfuture requiremets.

It is the recommendation ofThe Abaris Group that the Chamber of Commerce and Hospital District support the development of one Level I
trauma center for Montgomery County. There is sufficient trauma volume currently to justify one Level Il traemtar. Withinfive years, the
population growth will cause a corresponding increase in trauma volume and the commumityld likely benefitin transitioning the Level Il
trauma center toasingle Level | trauma center Concerns that are addressdd this reportare the cost of a maintaining a Level lll trauma
center & well forecasting anove towards the future need of a Level Il trauma cent&hree potential revenuand costmodels are discussed
withinthisreportl n The Abar i s GpearsithaBteecoatsoballLgval il 'gumai ceénteracpulde offset by the revenue
opportunities that are available both internal and external to the hospital.
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There is currently at least one hospital in Montgomery County that ca Major Recommendations \

develop the required resources to meet the needs of a Level Il trauma
center as identified by the Texas Department of State Health Services.
However, some of these additional resources will generate new costs
The increased volume of trauma patients will provide new revenue to
offset these expenses, but new revenue centersyrba necessary, such
asspecialized trauma charges armhyercontracting strategies
Historically, these revenue tools haveot been utilizedin this
community by either the prior Level Ifrauma centeror the current
Level IV trauma center.

Thepotential Sate funding opportunity for newtrauma centers would
provide some revenue support fom new trauma centerHowever,
trauma centers increasing their designation do not receive any changg
in their State trauma revenudhere is some indication that th&tate is
looking for at least a Levell designation level for all trauma centeis
order fortheir parent organizations to receive the current distributed
State trauma fundsA separate study will be needed by the interested
trauma center hospital(s) tht provides acomprehensiveoperational,
medical staff financial and business casanalysiswill be necessary to
ensureoperational andfinancial stabilityas well assupport from the

AY”

A

A

There appears to be sufficient trauma patients in Montgomer,
County to jstify one Level lll trauma center today

Within five years, the population will likely grow substantially
well as a corresponding increase in trauma volume allowing 1
progression of the Level lll trauma center to one Level Il
trauma center with traumaneurosurgery capability

By 2031, Montgomery County will likely benefit from both a
Level Il and a Level Il trauma center based on the expected
increase in trauma cases

Prospective trauma centers will need to closely review the
addition of trauma specifi charges to offset the incremental
expenses of becoming a trauma center

A countywide trauma system with air and ground EMS traum,
protocols should be established

The Chamber of Commerce and Hospital District should
partner with the designated trauma ceett to promote injury
prevention and other trauma system enhancements; conside
prevention steering committee

medical staff.

Montgomery County will benefit greatly from this increed level of local trauma care within its borders. The majority of trauma patients will
reach adesignatedtrauma centermmore efficiently receive earlier evaluation and treatmefitnproving patient outcomes) and remain closer

to home. Montgomery County mbulances will also have shorter transport distances for most trauma patients allowing them to be available

for the next call sooneresulting in better patient care

The Chamber of Commerce and the Hospital District can play a major role in public edutaind by supporting other trauma system

components (e.g. educational, major equipment acquisitions, gtwith the development of a trauma system and trauma prevention program.

This may include a prevention steering committee with key stakeholders dyipirograms focusedeen injuries, safe driving, injury

prevention in the home, and otherslhe proactive involvement and interest shown by these two organizations places Montgomery County in

a leading position to address a critical need for their community
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Background

Montgomery County communityeadershave identified trauma as
a significant healthcare issue facing themmunity. For example,
the EMS staff identified that the county has the most highway
deaths of the 20 most populated Texas countiegy(fre 1) and a
very high teen suicide ratd.he community would like to investigate
the feasibility of establishingne or moretrauma centers in the
county. There are thremajor hospitals in thecentral corridor of the
county: Memorial HermanrHospital 2 The Woodlands Hospital
(MH-TW), St Luke®s Co mmdhmiwoodlankbse
(St JlandIiCen®e Regional Medical Cent@onroe)

Montgomery County is one of the 100 fastest growing counties in
the country (ranked 27in 2005 according to the US Census
Bureau).Th e ¢ o 400,000 ®sidents are spread over 1,100

Montgomery County square miles. The
Population Projections2005-2040

Montgomery County, Texas
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Montgomery County, Texas
Motor Vehicle Death Rate per 1,000 Population

Montgomery County Texas
Motor Vehicle Motor Vehicle | Motor Vehicle Motor Vehicle
Year Deaths Population | Death Rate Deaths Population| Death Rate
2002 71 329,128 0.22 3,979| 21,762,430 0.18]
2003 88 345,198 0.25 3,970 22,134,047 0.18
2004 69 362,981 0.19 3,808| 22,517,901 0.17
2005 70 379,028 0.18 3,704 22,928,508 0.16
Source: Texas Department of State Health Services figure 1

Montgomery
Year County Texas
2005 371,796 22,855,993 . . . ..
010 464,658 25105649 Services for its residents and visitors.
2015 574,064 27,581,184
2020 703,441 30,252,539
2025 854,615 33,158,042
2030 1,028,644 36,332,880
2035 1,227,552 39,802,939
2040 1,456,227 43,581,928
Source: Texas State Data Center anc
Office of the State Demographer figure 2

Montgomery County, Texas Trauma System Feasibility Project

population isprojected to reach 500,000 within the next 5 yeaRegional trauma capability and
capacity have been an issue with loBgMS transportsof trauma patientsto the Level | tauma
centers in Houstonand long patient drop off timesat those same institutiongo obtain trauma




Interviews Conducted

To understand the current trauma system, The Abaris Group conducted interviews witlstiadgholders at théHospital District, the three
identified hospitals, the ground and air ambulance providees well as concerned members of the communifhe interviews included:

Montgomery CountyHospital District Memorial HermannLife Flight St. Luke®s CommuhThe y
Allen Johnson, ChigExecutiveOfficer Will David, Director of Life Flight, Trauma Woodlands
Kelly Curry, Deputy Administrator Center Emergency Svcs Tyrone Roberts, Administrative Director
Allen Sims, EMS Director Rajeev Pethe, MD, Assistant Medical Directq
KevinMifflin, Associate DirectolEMS- Memorial Hermann2 The Woodlands Emergency Departmen
Clinical Services Steve Sanders, CEO Tana Tessler, Nurse Manager, Emergency
Jay Kovar, MD, Medical Director Susan Griffin, Chief Patient Care Officer Care Center
Calvin Hon,Clinical System Coordinator Juanita Wamble, Director of Emergency

Services ConroeRegionalMedical Center
South Montgomery Woodlands Chamber of Andrea Green, MD, Interim Meidal Director, | Jerry Nash, CEO
Commerce ) Emergency S\ Eric Becker, COO
Karen HoylmanPresident & CEQ .| Cheryl Dykes, Director of Trauma Sers$ Patricia Short, MD, Medical Director,
Terry Kepler, CEO, .Ne.xus Specialty Hqsplta Emergency Department
r?mbatpecalroot, Principal, Sales Training South East Texas Trauma Regional Marie Craig, Director, Emergency Departme
niemafiona Advisory Council (SETTRAC)
PHI Air Medical David Rives, Executive Director Jim BeckaEMS provider and Instretor,

) ) Concerned Citizen
Andy Faletto, Manager, Business Operationg

The interviewees also provided their perspective on the future of trauma care in Montgomery County and recommendationshathait
trauma system could be mostffective.
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EMS

The Montgomery County Hospital District provides thel9l ambulance service to the entire county. The district staffs 13 ambulances 24/7
and 9 peak ALS units, 7 during the day and 2 at night. The combined EMS units respond to 37,000 calls annually and trabhspb&2,000

(60 percent) patients(figure 3) The ambulances are all Advanced Life Support (ALS) with at least one paramedic and one EMT. The
ambulance crews have significant clinical capabilities, includpegicardiocentesislO fluid infusion, crycothyrotomy, Rapid Sequence
Intubation (RSI), combitubes, and CPR Rescue Pods. There are a total of nine hospitals that receive ambulance traffic; however, the three
hospitals located along Interstate 45 receive the majority of all ambulance patiéxsording to EMS staff e oftload time at these

hospitals is around 35 minutes on average, about 50 percent longer than the national avefglg one hospital is designated as a trauma
center and it is a Level I\Generally speaking any trauma patient with a substantial mechanism of injury or actual iaj@yransported by
ground or air to one of two Level | trauma centers in Houstdrhe transport time to a Level | trauma center is 40 to 80 minuteg ground
depending on the location within the county and air ambulances are used frequently for transgoithuma patients, weather permitting.

The two air ambulance providers, PHI Air Medical and HAtCIIRVIOINITIS adle’ '200'3 = S — e S
Memorial Hermann Life Flight, flz52 35trauma_pat|ents each EMS Transport Volume 18019 18241 10906 2L158| 23300
month from Montgomer_y County to the Memorial Hermann Hospitals

Level | Trauma Center in Houston. PHI has alltopter based  ["Conroe Regional 37670 | 34.900| 34547| 35.144| 37,967
in Conroe and provides about 75 percent of the transports,  ["stLukes The Woodlandd 9,193 | 24.434| 28,804| 30588 31,274
especially scene calls due to its closer proximity. There are Memorial Hermann- TW | 34,087 | 30,363 | 31,013| 30,905| 32,381
helipads at each of the threlargerhospitals, but they are more [Hospital Total 80,950 | 89,706 | 94,364 | 96,637 | 101,622
often used totransfer out patientsas there is a pareption that Note: “Opened August 2003

trauma patients transported by helicopter require a Level | Source: MCHD and hospital reports figure 3

trauma center. Currently, there are no protocols for air transportation of a trauma patient to a Level Il or IV trauma cente

Hospitals

Out of the three major hospitals in Montgomg County Memorial Hermann 2 The Woodlands (MH-TW) is the onlycurrenttrauma centerin
thecommunityand i s designated as a Level I V. Conroe was a Levels | I
built as a cardiac specipl hospital and has never been a trauma centén average Conroe receives 55 percent of the ambulance patients
withMH-TWand St . Luke®s accepting 27 and 18 percent, respectively.

MH-TWwas built in 1985 with 216 licensed beds that are all currentlysie with the ability to grow to 254 licensed beds. It is oneadén
Hermann system hospitalin the greater Houston area. The Efaw 32,381 patients in 2007 (figure Between 228 percent are admitted.
MH-TW also provides the community with a Joint Canission credentialed Primary Stroke Center and is working towards chest pain
accreditation by June 2008. The ED saw 6,83j@red (trauma) patients during 2006,309 met the trauma registry criteria.

Washington DC Top 200 City Gffoad Times Survey, 2007
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CurrentED and trauma center owgall physiciancoverages stable, evendr neurosurgeons.There areapproximatelyeight general surgeons

that share theED on-call burden The orthopedic surgeons provide excellentpport to the ED, however there isome concern about one
orthopedic surgeon that left a Leveldauma center in Houston to improve his lifestyle antlho may not stayif the on-call commitment

becomes obsessivelhe neurosurgical practice has three active physicians (adding a fourth) that are working towards a center of excellence
accreditation. Theneurosurgeons are very supportive of the trauma center and willing to accept any new patient or transfer. They are currently
paid to be oncall to the ED, but not for trauma. Othesub-specialists are orcall to the ED and some challenges wameted thatwould need

to be shored up to ensur@rompt responses.

Over the last six yeargdding trauma charges within the Herman systemhas been discussedut so farthese chargedave not been

adopted to offset the expense of the trauma center. Fheanaged cae contracts have carveuts for trauma, butthere seemed to be a
consensusamongst senior leadershiphat therewasa | ack of will i ngness to rock the®sboat®° wit
leadership believes that trauma is a community necegsand is committed to excellent trauma carl®lH-TWis moving to become a Level Il

trauma center in 2008 at the request of the Regional Advisory Committee (RAC).

Conroe Regional Medical Center is a 3#2nsed bed hospital with 317 active beds and wasethe county hospital run by the Montgomery
County Hospital District. The daily census ranges between 265 and 270 patients. The medical center admits roughly 33qgfehes3it, 967
annual patients seen in the ED®basda4f minwedgerageTihesoogpeonr aodi€swedissc hest pai
working to become a stroke center within the next 6 months. Until August of 2005, the hospital was designated as a Leaahifl center.

Initially, the CEO and one general surgeon had steddorward to champion the trauma center cause. They believed in the local need and the
surgeon ensured 24/7 owrall coverage almost singleandedly. When theriginal championingsurgeon left to pursue a trauma fellowship,

the replacement could not maintairthis extraordinarily higrcommitment to coverageand the canmunity physicianshavenot shownsupport

for re-establishing atrauma center. Similarly, the prrauma center CEO also left. The responsibility for-caill scheduling also changed from

the individual department to the hospital with many existing policittgat allowed physicians to opt out of call. Conroe was left payimg

million dollars a year for trauma and orthopedic surgeons to be-call with more and more trauma patients being transferredt that were
oncetreatedin-house. After dedesignation,there was no perceived change in ED volume. During its last year as a trauma center, Conroe only
entered 44 patients in the trauma registry. During the interview process, senior management stated that they are not ofipdssidg a

trauma center, but tlat prior circumstances had made it impossiblier thattime period As part of a solution, the community physicians

would need to commit to being part of the solution and the trauma center must be financially vidblen today,he hospital does not

currently have sufficient medical staff to fill its ED arall schedule consistently.

St . Luke®s CommuhThe Woodihadd openad in Marecn 2068 with 91 licensed and available beéts71 of thosebeds

staffed daily. Its ED treated2,381 patientkast year (figure 3)hrough 19 adult/pediatric and 3 Fast Track beds. The ED physicians have

completed emergency medicine residencies, but only one is Bdzedified in Emergency Medicine As a system, St. Luke®s
freestanding EDswith two more coming online last #a(in Montgomery County)and next spring. Since its creation, the medical center and

its general surgeons havexpressecho interest in traumacenter status When Conroe was a Level ttauma centey St . Luike ®s trans
minor traumathere and anticip#es that referral pattern reemerging if a Level Il trauma center was available within the cdoirity. Luke®s i s
focused on delivering higlguality cardiac care to Montgomery County residents.

M Montgomery County, Texas Trauma System Feasibility Project %



Data Analysis

Estimated Trauma Volume

. . d d O c O 0O <. O
In otr der t_?_determlne Inetappippn?teihnumk}er_ antdcljevel %f tral;ma Receiving Facility 2003 | 2004 | 2005 [ 2006 | 2007
centers, it IS necessary to estimate the anticipated number o Memorial Hermann- The Woodlands 75| 249 | 339| 386 464
trauma patients in Montgomery County. This analysis was .
< = 2 Conroe Regiondl 77 97 51 56 46

performed two ways, using historical data and trauma utilization (g =71 “Wwoodiands 071 112 6 5 o5
rates based on population. Memorial Hermann- Houstor] __ Ar| 132 | 218 | 214 | 216| 163

) o ) ) Ground| 107 121 99 135 155
Each of the three major receiving hospitals in Montgomery County|Ben Taub 14 21 19 41 48
was asked to provide trauma data as well as the two Level | traumotal 512 | 820 [ 788 | 909 941
centers in Houston MH-TW started maintaining a trauma registry  note: * actual trauma admissions + 25% for discharges from ED to home
in 2003. Memorial HermanAHouston and BenTaub General 2 Texas Healthcare Information Council data, 2006 & 2007 are estimated using
Hospital, the Level | trauma centers, were able to provide detailed growth formula of 2002-2005 data

registry data for patients that Originated from Montgomery County. Source: Hospital reports, Ben Taub volume for 2007 has been projected using Jan-Nov ac
This includes both air and ground transportation. Both Conroe and figure 4

St . Luke®s do not track panlygeeanattmaumarueberswere accessitdiamagh therTéxaseHealthaarea n d
Information Council dataBased on the known and estimatedustorical data, there arapproximately 900- 950 patientsannuallythat meet
trauma criteriain Montgomery County (figuret).

Estimated Trauma Volume in Montgomery County The second approach to estimating trauma volume is using utilization rates

~ | Low Volume | Middle Volume | High Volume | hased on a given populatiarDuring arecentCaliforniareviewconducted by The
Yezagm P°p:(;3“1°6“4 (04 5;39)4 (a"e’age‘;s? (+0.4 ?'2)20 Abaris Group on trauma triage utilization ratefer a population of 33 million

2008] 425757 330 T 001 1171 peqple, it \_/vascalculated that therés an average2.35 trauma patients per 1_,000
2009|  444.876 368 1,045 1223| Patients triaged to trauma centers with stgndard deV|at|_on of 0.8_0. Applyl_ng that
2010| 464,658 906 1,092 1278] st udy ®s aver amMonigdmery Coundyivauld providesatestimate
2011 485,028 946 1,140 1334 | of approximatelyd57trauma patients in 200’ with an estimated rangeising half
2012| 506,157 987 1,189 13921 the standard deviatiorfrom the averagéeing 794 2 1120trauma casegfigure 5)
2013| 528,055 1,030 1,241 1,452
2014] 550,669 1,074 1,294 1514
2015] 574,064 1,119 1,349 1,579
2016] 598,199 1,166 1,406 1,645

Based on trauma utilization rate pet,000 people of2.35 and

0.80 standard deviation (SD) for a population &3,275,164 figure 5
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Based on theetwo methods, it is reasonable to expemughly A AL [o 11 8 A O3 N ALLE U L1 E Nade 1= 0 L0 [ < )0 [0

950 patientswould beannuallytriaged to a traumacenter.

Based on The
trauma patiens The Abaris Group estimateis thevol
necessary to support a Level | or Il trauma centtirer

Level Ill centeffor Montgomery Countyis considered the most

appropriatelevel for initial designation

However, not all patients can be treated by the capacity of a

Level Il trauma center and thpercentage obppropri

patients needs to be determinedUsing the Injury Severity Score (ISS) syster® a surrogée for asseséng injuries that would likely be sent
directly to a Level | trauma center (or a Level Il shouldeaexid) (figure 6), patientsin Montgomery Countywith scores between zero and

Ab ar ihssisBGeaow the 18260

ume
efore, a

ate

Trauma

MH-The MH- Center

ISS Woodlands| Houston Ben Taub Total Percentagg] Needed

0-8 625 389 59 1,073 36.9% Level Il

9-15 433 494 37 964 33.1% Level Il

16 - 24 124 348 17 489 16.8% Level I/l

25+ 28 330 24 382 13.1% Level I/l

Unknown - - 2 2 0.1% Level I/ll

Total 1,210 1,561 139 2,910 | 100.0%

Source: Hospital reports figure 6

eight wouldlikely be moreappropriate for a Level Ill trauma oger. Scores between 9 and 15 indicate more moderate injuries but would still
be likely bereatable at a Level Ill centefrauma patients with a score greater than, Henerallyrequirethe capabilities of a Level | or Il
trauma center. Assuming that athe 0-8 (3.9 percent) and 915(33.1

10-Year Projected Trauma Volume in Montgomery County

Population Projections Trauma Volume Growth based on Appropriate
State Utilization Claritas State for
Year Claritas | Demographer Rate Population | Population [ Level 11 TC
2008| 420,000 425,757 1,001 988 984 689
2009 441,000 444,876 1,045 1,037 1,028 720
2010| 463,050 464,658 1,092 1,089 1,074 752
2011| 486,203 485,028 1,140 1,143 1,121 784
2012| 510,513 506,157 1,189 1,201 1,169 819
2013| 536,038 528,065 1,241 1,261 1,220 854
2014| 562,840 550,669 1,294 1,324 1,272 891
2015| 590,982 574,064 1,349 1,390 1,326 928
2016| 620,531 598,199 1,406 1,459 1,382 967
2017| 651,558 623,221 1,465 1,532 1,440 1,008
Note Ap propriate Leve 1l traurna patients calculated using most conservative growth rate figure y
3,500 Montgomery County Trauma Patient Trauma
- Center
D Total Patients Threshold
Levelll+lll
2,500 2500

Estimated Trauma Patients
N
o
o
o

2010 2015 2020 2025 2030 2035

2040

Levelll
1,200
Levellll
600

figure 8

] Montgomery County, Texas Trauma System Feasibility Project ﬁ

percent)ISS patients are suitable for a Level Il traurbanter;the estimated
number of trauma patientsin Montgomery Countyestimated at665 casesor

70 percent of the estimated 909 total trauma volume.

Trauma Caters Needed
Based on the data available, Montgomery County would benefit from one
Level lll traumal t

i s

The

Abar.i

S

Group®s
approximately600 trauma patients for asuccessfulLevel Il trauma center.
Thus, our projectionsimply sufficient volume forthe financial viability and

clinical proficiency for the_evel Il trauma centerUsing the historical
trauma volume Montgomery County reachethis threshold in 2006with
636trauma patients

By 203, the predicted number of traumgatients willexceed 1,20®ased on

both the population growth and utilization rate(figure 7 and 8) This

reaches the next threshold of 1,200 trauma patients normally required to

meet the needs for a Level Il trauma centéhless the Level Il trauma
center builds sufficient capacity here willlikelybe a need for a second

trauma centerin more than20 years, when trauma volume is projected to
surpass2,500 patientsn 2031.This second center would most likely be a

Level lll.This assumes that the cuemt population estimates remain
accurate that far into the future.

exper
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DATARECOMMENDATION

The data analysis supports the need for one Level Ill trauma center in Montgomery County based on the current populatiotiliaation
rates.Within the next five yea, a Level Il trauma center will be necessary as the number of trauma patients continues to climb with the
population growth.

Anotherconcept suggestediuring the interview process was sharing the trauma system burdenefample would beéMH-TW and Conroe

rotating the trauma call. In theory, each hospital and group of physicians would only need to meet half the burden. Vi@tormdy, Texas has
something similar where there are two Level 1l trauma centers, but EMS coataath hospital prior to transport to determine where the

trauma surgeon (or other specialist) ior that day.This is an informal process a¥ictoria County has little trauma volume with only 80,000

residents. Even though Victoria shares surgeon coveraget hey ar e st i || required by the Ameri can
the RAC to maintain all 24/7 onall schedulesand operating room coverage. This ensures a walkpatient receives the same level of care.

This scenario is probably natpplicable to Montgomery County due to the different physician groups and the high cost of maintaining two
separate orcall schedules for specialists and

receiving only half the volumeMore importantly, | L | N @G oe (o] o

there areseriousclinical concerns when trauma Item Positive Negative
volume is divided between multiple centers Trauma A Burden is shared| A Not enough patients Wen split between two center®
Surgeons, specialists, and nursing staff need to patient more equitably _ maintain mgdical and nursing staff competencies
evaluate and treat aespectablenumber ofpatients | VOlUmMe A Too few patients to support owall and othertraumar
annuallyto maintain their skills relatedexpenses, jeopardizing financial stability
' Specialty A Trained staff at | A Not enough physicians tocover twocenters
. . coverage two centers A Maintaining a call schedule can be difficudind

Figure 9 outlines the pros and cons of a dual during high surgel  competingif the callis sharedbetween twocenters
trauma systemlt is not expectel that the trauma times A Response time can increassf coverage is shared
volume for Montgomery County will justify more  ["Education A Increased level o] A Challenges to provide ATLS, TNCC, ENPC, ACLS, e
than one trauma center, either clinically or Requirements| education at bothl courses to the number of staff needed at twenters
financially, formore than 20 years centers A Possibly notenough instructors

figure 9
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Trauma Center Criteria

Per the Texas Administrative Code, Title 25: Health Services (rule 8157.125, hlet | | tr auma center shal/l provi
and assessment of injury victims and either provides treatment or arranges for appropriate transfer to a higher level deditnaama

facility; provides ongoing educational opportunities trauma related topics for health care professionals and the public; and implements
targeted injury prevention programs.°® This includes ibadf ol | owi ng
adequate care to trauma patients.

Trauma Center Criteria

EssentialCriteria
A Trauma Medical Directorgeneral surgeon with ATLS A Recovery room with nursing staff and appropriate monitoring and
A Trauma Nurse Coordinator/Trauma Program ManagétN resuscitation equipment
A Trauma Registrar A Intensive Cae Medical Director
A Written protocols trauma team activation, trauma team A Critical care physician oduty 24/7 in ICU or hospital Minimum
responsibilities during resuscitatin, resuscitation and treatment, nurse-patient radio of 1:2 for critical acuity patients
admission and transfer, all major and severe trauma patients A ICU appropriate monitoring and resuscitation equipment
admitted to an appropriate surgeon and all mulliystem trauma A Immediate access to clinical diagnostic services
patients admitted to a general surgeon A Nurses (ED,CU) must have trauma specific orientation, skills
A Written standards on nurse care for all units checklist, annual competencies, and continuing education
A General surgerpn-call, general surgeons shall be credentialed by | A Acuitybased patient classification to define workload of nurses for
trauma medical director including board certification/eligibility trauma patients, written plan for additional staff for increased patien
A Trauma continuing medical education, compliance with trauma acuityor multiple admissions/procedures
protocols, ATLS, and participation in trauma performance A Clinical lab services available 24/7
improvement program A CT scanning
A Specialists available within 30 minutes of request or 60 minutes foj A Transfer agreements for burn, spinal cord/head injury, rehab,
a consult higher/specialty care not available-dmouse
A Emergency medicine physician-ouse 24/7 with ATLS and at leas| A Performance improvement program
10 major or severe trauma patients during last 12 months A Audit programs for trauma death alit, morbidity and mortality
A On-call within 30 minutes for anesthesiology, internaledicine review, medical and nursing care
A ED Medical Director A Utilization review, and tissue review
A Appropriate nurse staffing during resuscitation, systematic nursing A Feedback for transfers
documentation that meets trauma registry guidelines A Trauma registy mgmt, coordinationwith regional trauma system
A 100% ED nurses have TNCC within 18 months of employment A Publish oncall schedule
A Appropriate equipment and services for resuscitaticevaluation, A Document and review times and reasons for digions,
and to provide life support for the critically or seriously injured A Establish landing zone
A Operating room available 24/7 within 30 minutes A Public education of major injury problems
A Appropriate OR equipment A Training program for nurses and allied health personnel
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DesirableCriteria

A On-call surgeons/specialists for cardiology, family medicine, In-house CT technician 24/7

hematology, nephrology, neurosurgery, opfaimology, orthopedics, Acute hemodialysis capability

otorhinolaryngology, pathology, pediatrics, thoracic surgery, Multidisciplinary trauma caference for improvement

radiology, and urology Continuing education, and problem solving
A Minimum of two nurses with trauma nursing training to participate Performance improvement
in initial major trauma resuscitation, pulmonary capillary wedge Personnel dedicated to trauma
pressure and ingsive systemic arterial pressure equipment in ICU Nursing performance improvement plan for trauma care
50% of nurses must be certified in their specialty (e.g. CEN, CCR Outreach program for community/outlying physicians
Angiography, sonography, nuclear scanning available Nurse participation in outreab programs, training program for
stafffcommunity physicians and préospital personnel
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While therearecriteria for the standard®f each level of trauma center, there is no current policy for the-pospital personnel, either air or

ground, that defires where to transport trauma patients based on level of injury. The American College of Surgeons (ACS) has protocols for
determining who is a trauma patient, buhe ACS does define what trauma level each triaged cases should be transported to by trantea ce

level The South East Texas Trauma Regional AdQ@requiestiansdatoaloevell ( SETTRAC
trauma center if the patient meets physiologic, anatomical, or unstable vital sign parameters and the transporidiless than 20 minutes.

For greater distanceghe protocol states EMS providershould follow local EMS policies, if they exist, requestlore medical direction, or

contact their EMS system to determine the best destination. Trauma patients that asessed with only mechanism of injury criterion or

high risk factors also fall into this category.

As Montgomery County is more than 20 minutes by ground from a Level | trauma center, additional direction is required toniletethe
appropriate destinaibn for all trauma patients. SETTRAC recognizes this need and is in the process of delineating clear guidelines. They will
publish the new protocol within the next 12 months. The intent will be for all trauma patients needing a Level | trauma tebtflown by
helicopter. The current intetrauma facility transfer form, approved by SETTRAC, provides some indication of the possible criteria that will be
utilized (see Appendix A). This includes significant head injury (GCR2), spinal cord injury, unstale cspine factures, highrisk facial injuries

(e.g. dyspnea, severe epistaxis, CSF leakage, open ghobkiple mandible fractures, gunshot wounds, complex lacerations/avulsions), flail
chest or pulmonary contusion requiring intubation, higtisk pelvicfracture, amputation, pulseless extremityultiple long bone fractures,

and burns > 15 percent®and 3 degree.
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a, b, ¢, d: definedin section ""Prehospital Patient Triage Guidelines for Trauma Center Destination"
e considerations based upon patient assessment, distance, transport time, method of transport, patient
equest, EMS resour ce availability/capability, weather conditions, regional disaster plan
figure 10
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In the City of Houston, SETTRA€centlyestablished a Regional
Operations Center for EMS (ROCEMS). All Houston Fire
Department ambulancegontact ROCEMS before transporting any
patient to determine the most appropriate hospital/trauma center
based on current diversion status, capabilities, etc. Historically, there
have been concers about trauma patients being overiaged to the
Level | tauma center when a lower acuity trauma center would be
sufficient. The ROCEMS dispatchers are all senior paramedics with
significant field experience. The eventual goal is to expand the
program to include all nine SETTRAC counties, including
Montgomery. Intheory, ROCEMS would send trauma patients to the
most appropriate trauma center.

MCHD is committed to transporting patients to themost

appropriate facilitypased on the needs of the patient. This is
exemplifiedby the existingEMSstroke policy. The current trauma
protocols will berefinedin partnership with the local facilities
ensuring thatpatientswho meet trauma criteriawill be transported

to the Montgomery Countytrauma center unless the injuries exceed
its capabilities



Trauma Center Revenue Opportunities

Texas Trauma Fund Despitethe many assertions to the contrarynanytrauma centers in the

$140,000,000 Tk s United States carfinanciallybreakeven and even generatevenue under
$120,000,000 f|_-%--911  —A—1131 856,047,487 the rightset ofcircumstances. This is accomplished through a combination
$100.000,000 /\ of adequate trauma patient volumestateand localfunding for trauma care,
A sar.a56.400 “emiz20r | @ppropriate trauma chargesaind pagr contract ihfge ~car ve ou

$80.000.000 s volume isnot only essertial for fiscal viability, butalsoto ensure clinical
$60,000,000 excellence through regular contact with traumatic injuries. The State of Texas
$40,000,000 does providetrauma centerssome compensation founinsured patients
620000000 b through different funding mechanisms.

$0 T i ‘ s : LS . . . .

2004 2005 2006 2007 Starting in D97, Texashegan apportioning funds for trauma centers. This

started slowly with four million dollars in an EMS/trauma system fund using

Disproportionate Funding (FY 07, ; o . .
surplus 911 monies. Within the last few years, Texas driaeesnow required

Wonk The 7d$1,180,491 to pay a premium for their license if thehave too many pointsThis new
oodlands (V) . . o .
East Houston |9 g0 funding stream has generated in excess of $150 million since 20t
v State distributes the funds to the trauma centermnce the collections reach
Twelve Oaks (IV) $4,220,55 $35 million(figure 11). In 2007, this program provided $47 million to the
Columbus (1v) | @ $354,577 state®s t r@pemb_( Bdetails_whatre_asch trauma center in or
Cleveland Reg] N near Montgomery County receivddom this fund inception.
™~ o
Bellville (1v) | W$116,967 The second majorevenuesource comes from the disproportionatiinding
~ “ - - g program.Backed by thé& at e ®s gehnhemalamPengpurtplhhesepi o
$0 $1,000,000  $2,000,000  $3,000,000  $4,000,000  $5,000,000 . d | I f t b d
figure 11 Note: As a system, Memorial Hermann receives20,652,462 p rovi € S 0me eve Y p a y me n ase on

uncompensatedrauma care During the last fiscal year, Texas distributed
$1.46 billionbetween 21Q@rauma centers. $540 million came from th&ate with $920 million in matching dollars from the federal
government.The trauma centers in or near Montgomery County that received fugdineshownin figure 11

A " trauma cent eethetrauma centeoaxduddsom sheintypialrdiscounted or per diem contract, trauma fees which are paid a
pretty close to full fee forexvice.
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Both the trauma system fund an@exasdisproportionatetrauma fundingare only

. . . . Texas Trauma Center
available to trauma centers Texas. The level of payments is exclusively based on the Level
amount of uncompensated trauma care provided. Neither funding stream uses the leve Leveliv el
of trauma center designation as a factor in calculating paymerience, Texas has a 4% 4%

much higherpercentagg(91 percent)of designatedLevel 11l and IMo Level | andl
trauma centers as compared to other statégure 12).

The disproportionate fundingorogram has been decreasing slowly over the last few yea
SETTRAC believes this may be a factor ofititeeasedtrauma systemfunding (911
money and highrisk driver fee$ and politicians electing to spend general fund revenues figure 12

Level 111
17%

on other programs There was someariabiltyi n t he st ate®s trauma f und a stocollecetheifimsf r astr uct u
determiningthe appropriate disbursement formula, revieamg uncompensated are per hospital, and distributinghe monies.It is estimated
that the annual funding will stabilize around $47 million, close to the 2005 and 2007 distributions.

DICa a a A atio 2E
Type Range
Consultation $500 - $1,500
Partial trauma team activation $1,500 - $5,000
Full trauma team activation $5,000 - $15,00d

Source: The Abaris Group figure 12

While the State funds do help(see Appendix C for examples from other state#)is the
exclusive ability of trauma centers to charge trauma fees that provide the most revenue
potential (figure 13) Trauma centerdave always beeallowed to charge feefor key trauna
services they provide to assist with the recovery of their unique costikling more credibility
to special trauma chargesn 2007 Medicare began reimbursing trauma centers for trauma
charges.Most trauma centers usdrauma activation feeso compensatefor the heavy financial
burden incurred by having physician specialists-oall around the clockThis approach uses

the severity of injuriego drive levels of charged heselevelsof trauma activatiors rangefrom trauma consultation, partialtrauma tean

activatiors, to full trauma teamactivatiors.

At the discretion of the trauma centeit, may alsocharge for the resuscitation room, if a dedicated space, case managers|resddition,

county trauma protocols typically require all patients meetirguma criteria to be transported to a trauma center, even if it is not the

preferred hospital for their insurance carrier. The carriers are required to pay for this trauma care and stabilizatioa befiog transferred to

the preferred hospital. Historiclly, the current Level IV and prior Level Il trauma centers in Montgomery County elected not to charge trauma
activation fees. This decision may need to be reevaluated for the-eng viability of the trauma system due to the added financial burden
required for a Level lll trauma centefhe hospitals need to consider updating their current charge master these newfees and initiating

trauma activation fees where applicabl€hese changes affect the ED level charges, trauma activation, and obsemet@nges that were

effective January 1, 2008.
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The curent Level IV trauma center tracks its payor mixraymber of patientsand
gross chargesithin its trauma registry (figureld). The trauma center is

experiencinga larger percentage of Medicare paties than the ED as well as a

smaller percentage oMedicaid patientyfigure ).

The number of insured and private/seffay patients is almost identical for the

trauma center and the EDlhe high percentage of insured patients seen by the
currenttrauma centerrepresents an excellent payor mix platform to build a higher

2003 | 2004 | 2005 | 2006 | 2007 || Total
Medicaid 5.1%| 6.8%| 7.1%| 7.2%| 2.0%| 5.8%
Medicare 36.6%)| 32.5%| 30.6%)| 23.5%| 33.9%f| 30.0%
Private/Self Pay | 22.7%| 17.0%| 18.8%| 20.7%| 26.2%j| 20.9%)
Insured 35.6%| 43.7%| 43.4%| 48.6%| 37.9%]| 43.3%
Source: Trauma Registry Data figure 14

level trauma system in Montgomery Countdo we v e r Mont go me|
hospitals uninsured rate is almost twice what is reported in the 2007 National
Trauma Data Bank report which statélse national average of self pay is at 14.7
percent and is the second highest payor source

Existing Trauma Center Charges

The existing trauma center provided its average

Average charges per patient. During the last three years,
Year Charges | Increase| the average has increased By.4percent (figure
2003 $ 6,090 16). Usingthe currentt r auma cent e
2004 $13028| 11398 and a conservative ratef increase of five
2005 $15,019| 15.3% .
5006 $17200| 15104 Percentthe grossrevenue can be estimated for
2007 $ 23,128 33.8% MontgomeryCounty trauma patients that would
2008 (estimated) | $ 24,285 5.0%| be appropriate for a Level lll trauma centérhe
figure 16 gross charges or revenue for a\e 11l trauma

center is projected by determining the number of trauma patients and multiplying
by the average charges per patigfigure 17).

By Charges

By Patients

2006 Payor Mix
Emergency Department (ED) versus Trauma Center (T(

23% 21%

7%

12% 13% 22% 52%

7% 19% 24% 51%

17% 10% 23% 50%

2 F - g - -
r g - - L -

0% 20% 40% 60% 80% 100%
| = Medicaid = Medicare = Private/Self Pays Insured figyre 15

Projected Gross Revenue for Level Ill Trauma Center

Initially, the Montgomery County trauma system would only attempt t@ge

patientsto the local trauma centewith the capability of a Level Ill trauma center.

Theprojectedgross revenue would start at $17 million and reach £4.2million by

2012. When the number of total trauma patients excedg200, Montgomery
County will need the more expandesrvices of d_evel Il trauma center.

A Level Il trauma centawould evaluate and provide treatment for all trauma
patients regardless of the severity of their injuries. The 30 percent increase in
trauma patient volume will provide for a sigficant boost in gross reenue,$13.7

million in the first year aloneThis increase in revenueauld have some cost offsets Notes:* Based on population growth

due to theadditional ACS requirementthat would have to be mefor a Level Il

¥4 Montgomery County, Texas Trauma System Feasibility Project

Total Level IlI Average
Trauma | Trauma | Charges per Gross
Year | Patients' | Patients Patienf Charges
2008 984 689 | $ 24,285 |$ 16,722,242
2009 1,028 720 | $ 25499 [ $ 18,346,828
2010 1,074 752 | $ 26,774 | $ 20,120,776
2011 1,121 784 | $ 28,112 [ $ 22,052,987
2012 1,169 819 | $ 29,518 [ $ 24,164,353
2013 1,220 na |$ 30,994 | $ 37,814,672
2014 1,272 na |$ 32,544 [ $ 41,405,793
2015 1,327 na |$ 34,171 $ 45,354,249
2016 1,385 na |$ 35879 $ 49,679,230
2017 1,444 na |$ 37673 $ 54,416,642
figure 17

2 Estimated that70.0% are appropriate for a Level Il TC
3 Assumes5% annual increase in charges

n/a = not applicable as Level Il TC recommended




trauma center as well as the increased compensation foraatl specialistsdue to the greater burden.

After determining the gross charges or revenue based on the estimaéitadma patient volume it is critical to understand how that translates
into actual dollars collectedThere are a number of ways to estimate the collectiaterfor the Montgomery County trauma system. Here are
threeapproaches:

1) Model ED Collection Raté the current Level IV trauma center may increase its ED rates and a drop in the collections percentage is
anticipated. However, an increase in overall revenia expected. The hospital estimates collections at 30.0 percent under this model.

2) 2006 ED Collection Raté The current collection rate experienced in the ED at the Level IV trauma center. This is probably closest to
actual collections for trauma patigs. Trauma patients are typically more acute than the generic ED patiett generate more charges on
average. Due to the EMS policy to bring all trauma patients to a trauma center, regardless of managed care plan, actualdesuten

collections may incease. The current rate of 35.0 percent will e —=

probably increase due to these two factors.

3) Weighted Average Collection R&&€The Level IV trauma
center pagr mix is known. By estimating the collections per
payor type (figure 18), it is possible estimate th potential
payments.Thecollections are therweighted based on the
percentage of eachayor type.This approach provides the

highest anticipated collection rate of3b percent.

Projected Net Revenue for Level Il Trauma Center

2006 ED Average
Eross Model ED Collection Collection
Year Charges Collection Rate' Rate? Rate®
2008 $16,722,242 | $ 5,016,673 | $ 5,852,785 | $ 7,603,555
2009 $18,346,828 | § 5,504,048 | $ 6,421,390 | $ 8,342,249
2010 $20,120,776 | $ 6,036,233 |$ 7,042,272 | $ 9,148,858
2011 $22,052987 | $ 6,615896 | $ 7,718,546 | $ 10,027,429
2012 $24164,353 | $ 7,249306 | $ 8,457,523 | $ 10,987,460
2013 $37814672 | $ 11,344,402 | $ 13,235,135 | $ 17,194,220
2014 $41,405793 | $ 12,421,738 | $ 14,492,027 | $18,827,092
2015 $45,354,249 | § 13,606,275 | $ 15,873,987 | $ 20,622,444
2016 $49,679,230 | $ 14,903,769 | $ 17,387,731 | $ 22,589,000
2017 $54416,642 | $ 16,324,992 | $ 19,045,825 | $ 24,743,087
Notes: ~ 30.09% model ED collection rate figure 19

235.09% actual ED collection rate for 2006
+45.59 weighted ave rage colle ction rate based on trau rma center p ayor mix
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Existing Weighted
Trauma Estimated Estimated | Estimated Average
Center Gross Collection Net Collection
Payor Mix Charges Rate Reverue Rate
Medicaid 58% $ 819,922 25%| % 204981
Medicare 30.0%| $§ 4215,887 35%| $ 1,475,560
Private/Self Pay 209%| $ 2935371 5%|$ 146,769
Insured 43.3%| $ 6,085,828 75%| $ 4,564,371
Total 100.0% | $ 14,057,008 $ 6,391,680 45.5%
Note: Uses 2003-2006 payor mix and 2006 e stimated gross charges figure 18

Thethree different collection rategprojecttrauma net revenus between$5.0
million and $7.6 million for 2008 (figure 19). The net revenusvill continueto
increaseeach yeans the trauma volume and fees escalateis important to
note that this revenue model does not contain any traufsgecific fees, such as
trauma actiation charges.

Additionally Montgomery County should keep abreast of changes to state and
national trauma legislatiorthat may provide additional fundingwith the
heightened awareness of trauma centers that are closing due to the lack of
reimbursement many states have outstandiniggislativebills. At the national
level in November 2007 Bil5.2319The National Trauma Stabilization Act was
introduced.The purpose of this bill i¥ oensure the continued and future



availability of life saving trauma héth care in the United States and to prevent further trauma center closures and downgrades by assisting
trauma centers with uncompensated care costs, core mission services, and emergency .A&gtse this Ll is in the initial phases of

approval and hagriteria that must be metit does include rembursement to Level lll and IV, thus it bears watching and/or support from
Montgomery County.

k] Montgomery County, Texas Trauma System Feasibility Project %



Trauma Center Cost /Revenue Impact Trauma Center Stipends for Common Specialti

. . = Average
The designation as a trauma center leads to new expenses. The largest cc . = 75th Percentilel
for most trauma centers is orcall physiciancompensation to ensure ;[fr;?; =00

specialistcoverage Nationally, 46 percent oll hospitals (trauma centers
and non trauma centers) arpaying for some level afn-call physician
coveragé€ The primary surgeon specialistequired aregeneraltrauma and Orthopedic
orthopedics. Neurosurgeons are not requiretb be on-call for a Level llI Surgery
trauma center

Neuro
MH-TW and Conroe both have coverage for general surgery with Conroe Surgery
reporting gaps in the orthopedic specialtall. Both hospitals hae a 30

minute specialty response time in their medical staff bylaws $0 $500  $1,000  $1,500  $2,000  $2,500
Source: Sullivan Cotter 2007 Physician @all Pay Survey Repo figure 20

‘$2,031
|

T T T

Figure 20 represents the stipends paid nationally at all trauma centdrsyels | through 1V There may be other on-call physiciancosts
associated with anesthesia, cardiology, ENTataryngology, ophthalmology, pediatrics, plastic surgery, urology, vascular surgedother

Average On-Call Stipend specialtiesas well. This is usually a factor of the number of specialists available to
P share call coverage and thesfijuency that they mst respond. Refer to Apendix D
$1.000 {/ 5% for a comprehensive listing of stipends paid nationally
$536 Difference . . :
$750 1 $375 Overall, trauma center stipends a3 percent higher on average than their nen
$500 = trauma center counterpartgfigure 21). While daily stipends or encounter fees can
provide a shoriterm solution to specialty coveraget is usually a slippery slope to
$250 s everincreasing oncall costs.
o
$0 + . . . . e
T A new approach that is working well in some communitiespigyment to oncall
rauma Center Non-Trauma Center .. . . T ..
. . physiciansbased on the Relative Value Unit (RVhi)led by individual physicians
Source: Sullivan Cotter 2007 Physician On-Call Peport ﬁgl.lre 21

for eachservice Under this model,an on-call specialist is requested to the trauma

center (some hospitals include the ED as wediid is then paid by the trauma center based on the RVU for any andeticesperformed.

The specialist does not have to bihsurance providerdor services and receives payment that is commensurate with the complexity of the
procedures completed. The trauma center attempts toabidwimfhéopat i e
both the specialists and the trauma centers. Specialists are paid relative to the number of times they respond and how complex eaish case

Payment is also guaranteed and no insurance billing is required.

5Sul livan and CoQatlelr ,PayPhSpusrivceiyanRenort, ° June 2006
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The hospital wins by achieving ecall coverage relativeipexpensivelyFor each specialist request, the trauma center has the ability to bill for
the services performed and recoup a portion of the-oall expense. The ability to relate the cost of-call services with actual trauma patients
reduces the finandl risk dramatically for the trauma center. At California trauma centers, the payment per RVU ranges between $38 and $51
depending on the specialty. This is in lieu of any stipend with the exception of trauma surgeons. For Level Il trauma ctregrarerequired

to be inrhouse and typically receive a daily stipend for this encumbrance. This can range between $1,000 and $2,500 per day depetiding
RVU amount.

When the impact of beingowc a | | gets too bur densome o nhe offeref gea@eeed paymensstargd/@r dgile r s o n a |
stipends may not be enough. For hospitals that have reported gaps in ED specialty coverage in the last two years, the orenfgarson

cited was physician lifestyle issues at 41 percent. The inability t@eitiphysicians (37 percent), physicians retiring or leaving (26 percent),

and unaffordable call coverage (26 percent) were the three next highest fdctors

Many trauma centers throughout the country aresponding with enterprising solutions to the dilema. Someutilize physician extenders or
employeddifferent hospitalist programspthers implementedcreativeand uniquesolutions to lessen thgersonalimpact of beingon-call.
Physician assistants and nurse practitioners with specific trauma, orthopegliajeurosurgery training can initially respond to ED requests
and trauma activations. They then consult with the specialist as needed.-lsle!| practitioners can also mitigate the burden of rounds and
follow-up appointments. Other hospitals hire surgic&lospitalists or, surgicalists, to perform basic surgeries and lessen the impact on the
trauma and general surgeons.

Estimated Level 11l Trauma Center Expenses Kaweah Delta Hospital in California has successfully used technology to allow

physicians to remote view live EKG data and provideeinstructions
Annual One Time | electronically or by phone. Trinity Health in Michigan is improving stroke
ltem Expense Expense | patient assessment through remote neurology consults with imaging scans and

On-Call Specialist Coverage $ 730,000 directing patient examination through an oesite physician.
FulTime Trauma Nurse Coordinator $ 80,000
EDstaffing _ $ 60000 As the new Level Ill trauma ceet develops in Montgomery County, this cost
Traurma Medical Diveclor Ripend $ 48000 center will need the most attention. Additional staff and resources may be
:“'t_'“"‘et“a"“a Registrar $ 30000 needed to ensure operating room availability, annual competency testing,

qupment — $ 10000 | $ 50,000 .-\ ma clinical education, trauma orientation for all units, amdanage the
Nurse and Medical Stafl Training $§ 10000 . . . . i .
T Corie Corbifcall trauma registry. Finally, a traumaedicaldirector position will need to be

rauma = on $ 5,000 .
Miscollarcous $ 100000 created and fundedfigure 22).
Total $ 1,068000 | $ 55,000

Note Newosur . In addition to the ongoing expenses, there a@ther start-up costs that need to
: geons are not required unless alLevel Il trauma center X - g
Trauma Me dical Divector s estimated as partaime, but can vary be budgeted. Thé&tateof Texas does not require AG@rification of Level lll
figure 22 trauma centers. Starting in August 2007, the Texas EMS/Trauma Acute Care

* Source: AHA 2007 Survey of Hospital Leaders. Note: hospitals could select multiple factors
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Foundation will conduct all site reviews and provide a recommendation to the state. The review cost depends on the whetpesgbsed

trauma center is inan area where the RAC is a member of the foundation. For Montgomery County, the expected review cost is $5,000, as its
RAC is a foundation member. Additional equipment and supplies will be needed to augment what is currently available in theheD

standards for a trauma resuscitation area. This is estimated at $50,000 initially.

MH-TW, as the current Level IV trauma center, already meets many of the standards for a Level lll center and is currentlynpayirg the
related costs. Of the expenses natén figure 23, the hospitalwould need to increase its 0.8 FTE trauma nurse coordinator to-infe,
trauma training and competency testingpgrade equipmentand add a trauma medical director and pditne trauma registrar. Instead of
the $1068,000 for a new trauma cente(figure 22), the marginal annual increase MH-TWwere to upgrade to a Level 111 is1$8000.

While neurosurgery is not required for a Level Il trauma centbe hospitalis in the enviable position of having a neurosurgical gpthat is
enthusiastic and supportive of trauma carelaving trauma reurosurgical coverage would ken advantage for the Montgomery County
population. Typically, neurosurgery is one of the greatest challenges to trauma centers of anylfeSET TRAC addp EMS protocols that

allow head and spinénjury patients to be transported to a Level lll trauma center with neurosurgeons, this would dramatically decrease
transport times, provide faster neurological assessments, and possibly improve the outcomesgfat/neck/spine trauma patients. The
estimated expense for neurosurgical coverage is $365,000 annuatigitional costs associated with a Level Il trauma center normally include
more on-call stipends in-house trauma surgeon stipend, increaséchuma medi@l directorsalary moving the registrar to fultime, hiring
additional clinical staff and increased trauma education and competence trainidg. stated in the data recommendation section,
Montgomery County will need a Level Il trauma center within fj)gars and neurosurgeons will be a requirement for that center.

The average charge per ED patigstavailablefor the three hospitalgthrough the Texas Healthcare Information Council data for 200®6iese
charges may be understated for trauma cases as ltiteer are typically more acute patients and need greater servireaddition, MH-TW
was able to provide th@007 average charges per trauma patient through its registry dathichshould more accuratdy portray a local
trauma charge profileFor the &tter hospital, theh 0 s pi t a lc@Btsto chavge nat@ ivdsnade availableto The Abaris Group focalculatng
the annual costs related to trauma patient€onroe has a 27 percent cost to charge ratio for its ED patieRte. r St ,.acobhsankatv@®@ast
to charge ratioof 0 percent was

utilized to estimatetheir related LRy RelE il a5 EEE S S ENEERIIN T ERe: 1)

trauma patient costs This Average Average | Number of Additional Estimated
information. combined with the Charges per | Costper Trauma Trauma Trauma Center || Trauma Center
. ' Hospital ED Case' ED Case’ | Patients [ Patient Costs Expenses Total Cost
additional traumah center ial Memorial Hermamn - The Woodlards $ 23128 | $ 6938 689 | $ 4,777,757 | § 118000 || $ 4,895,757
expenses at each potentia St Luke's Medical Centier $ 2398 | $ 7196 689 | $ 4955001 [$ 1,068000 | 6,023,001
hospital described above, Conroe Regioral Medical Certer $§ 2859 |$ 7,722 689 | § 5317155 | §  1,068000 |$  6,385155
prOVIdeS an estimated total cost Notes: 1Averaga 2006 charges have been adjusted for case mix; MH-TW represents 2007 average charges per trauma case
of a traumacenter at each of the % Cost per ED case based on cost to charpe ratios of 30% for MH-TW, 27% for Conroe, and estimated at 30% for St Luke's fipure 23

three hospitals(figure 23).
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Trauma Center Net Income

Based on the inforration provided by the hospitalstraumavolume, trauma funding, and traumaspecific expensesapicture can be
developedfor each of the Montgomery County lepitals being considered foa Level Ill Trauma Center. Based on the lower cpst-case and
the marginalcostscenariosincrease to meet Level Il requirement8|H-TWis currently theonly fiscallyviable scenariowithout the help of
Statetrauma fundingand trauma activation chargegfigure 25.St . [Medical ®enterestimated trauma center net income would only be
positive with both of these funds-However, @en with the added revenue sourcs a Level Il Trauma Center at Conréegional Medical
Centerwould not breakeven.This assessment does not factor in the ottiene costs for startup equipment orACS verification

Estimated Level Ill Trauma Center Net Income

Memorial Hermann St. Luke's Conroe Regional
- The Woodlands Medical Center Medical Center
Gross Trauma Revenue $ 16,722242 | $ 16,722,242 | $ 16,722,242
Net Trauma Revenue' $ 5016673 | § 5016673 | § 5,016,673
Operating Expenses $ 4,895757 | § 6,023,001 | $ 6,385,155
Net Income (Loss) $ 120916 | $ (1,006,329)| $ (1.368,482)
State Disproportionate and Trauma Funding” $ 1,222,338 | $ 1,222,338 | $ 1,222,338
Net Income {Loss) with State Funding $ 1,343,255 | $ 216,010 | $ (146,144)
[Additional Trauma Activation Cha[ges3 $ 1,239473 | $ 1,239473 | $ 1,239,473
Net Income (Loss) with State Funding and $ 2582728 | $ 1,455,483 | § 1,093,330
Trauma Charges
Notes: ‘Net traurma revenue determined using most conservative model ED collection rate of 30 percent
% Based on fiscal year 2007 state trauma and disproportionate fund payments
? Average activation charge of $6,000 /patient is reduced to net using MH-TW's 30 percent cost to charge ratio
figure 24
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Summary of Secondary Hospital Assessments

A secondary study on patient throughput assessment was conducted at Memorial Hermdahhe Woodlands Hospital, Conroe Regional
MedicalCenter and St. Luke®s CaémmWoodlangs Mehd isc asle cGeinotnerof the report is
visits which were conducted in October 2007. Each hospital will receive tineiividual report on the findings from the assessment. Each

hospital had separate site visits that include individual and group interviews. Additionally each hospital was asked ta shimughput and

revenue data. The Abaris Group staff had the opportyrtid observe processes during the site visit.

Emergency Department Overview

In 2005, there were approximately 115,323,000 visits to emergency departments in the United States, or about 39.6 eizds @0 US
residents. From 1995 to 2005, the numbef ED visits increased from 96.5 million to 115.3 million (up 19.5 percent), an average increase of
nearly two million visits each year. During the same time frame there was a decrease in the number of hospital EDs froro& /85,

meaning an increasenivisits per ED from 23,119 in 1995 to 30,388 in 2005. Emergency Medical Services delivered roughly 18 million (15.5
percent) of these patients to EDs around the countn estimated 40.7 percent of all hospital admissions originate from the ECapaciy

has become one of the largest access barriers, with 48 percent of hospitals reporting that their ED is at or over capacity.

Children, from birth to age 14, make up slightly greater than 21 percent of these visits, or 24.5 million visits annualBD ks also become

the afterhours, walkin medical care delivery system for consumers who cannot or will not seek their own primary care provider. Emergency
department use is increasing despite the efforts of managed care. Because of this increase, EDwmmnewignificant national attention

focusing on their contribution to overall hospital operations.

Many variables contribute to the pressures placed on the ED environment. These factors include demand for specializextshitids

training, increasing osts, the lack of dependableevenue sources, the rising number of uninsured, the lack of pervasive best practices and the
demand to offer the latest technology. Further complicating tissuesi s t he pati ent ®s expectatieron that
attentive environment. Many EDs have found that customer attentiveness is difficult to achieve with increasing volumes enedigiag

revenue sources.

Areas of Excellence

The three hospitals assessed all have a high level of commitment to improvingssand providing a high quality of care to the Montgomery
County population. While each hospital is unique in their approaelch should be recognized for being innovateadimproving patient

access to healthcare. Innovations include completelyerggineering the ED intake process to adding free standing emergency departments.
The following is a list of best practices that these hospitals have initiated:

® CDC National Hospital Ambulatory Medical Care Survey, 2005 Emergency Departienmary
® CDC National Hospital Discharge Survey: 2004 Annual Summary
" AHA 2007 Survey of Hospital Leaders
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