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Introduction

Post-acute care following a traumatic injury is an important factor in maximizing recovery.
According to 2017 data from the State of Ohio, 13,829 patients—23.7% of all trauma patients in Ohio for
the year—were discharged from the trauma center to a skilled nursing or inpatient rehabilitation facility.
Therefore, there is clearly a need in Ohio to ensure that these patients have optimal access to the

proper post-acute care resources.

This project will seek to explore trends of distribution of trauma centers and post-acute care
resources in the State of Ohio, and potentially underserved areas for each. This will be accomplished
through two aims: 1) to conduct a Needs-Based Assessment of Trauma Systems, by region, for the entire
State, and 2) to collect available data on post-acute care resources to conduct a similar assessment of

post-acute resources relative to the community in need.
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Executive Summary

This project involved looking at distribution of trauma centers and post-acute care facilities
across the State of Ohio. We sought to identify any underserved geographic areas, using publicly
available facility and population data and data requested from the State of Ohio Trauma Acute Care

Registry.

To assess trauma centers, we utilized the Needs-Based Assessment of Trauma Systems tool,
developed by the American College of Surgeons. We performed this assessment at the region level,
utilizing the Ohio Homeland Security Regions. Factors included in the NBATS assessment are population
of the geographical area, median transport time for the area, number of severely injured patients seen
in non-trauma centers, current number of Level | trauma centers, and number of severely injured
patients seen in existing Level | and Il trauma centers. The tool assigns points based on values for each of
these items, and the final result, recommending a certain number of new trauma centers or no new

trauma centers, is based on the final number of points.

To assess post-acute care facilities, we mapped existing hospital-based and non-hospital-based
facilities. For hospital-based facilities, we mapped the distance around each facility to determine
potentially underserved areas. Data on non-hospital-based facilities was less concrete, so we mapped
these facilities over the number of patients who were discharged to a skilled nursing facility or inpatient
rehabilitation. Then, we mapped all facilities over the ratio of patients to facilities, and over the county

uninsured rate.

All of these approaches suggested similar potentially underserved areas, particularly in the
south central and southeast portions of the State, in both trauma centers and post-acute care facilities.
However, existing data on post-acute care facilities, specifically with regards to pinpointing capacity to

serve trauma patients, is piecemeal and sometimes lacking in the necessary granularity of data.



Future work expanding on this project may include re-creating the trauma center needs
assessment with the NBATS 2, when available, and working at the State level to develop better sources

of data on post-acute facilities and bed capacity.



Investigators

Dr. Jeffrey A. Claridge, MD, MS, FACS (PI): Dr. Jeffrey Claridge serves as the Director of Trauma for

MetroHealth Medical Center. Through 2018, he served at Medical Director of the Northern Ohio Trauma
System (NOTS) and now serves as on the NOTS Advisory Board as Treasurer. He also currently Chairs the
Ohio Committee on Trauma. Given his leadership roles at many levels, and his extensive research history
(including research using State data), Dr. Claridge has been in a prime position to provide vision and
direction for this project, as well as to bring on board other physicians from around the State to offer

their own expertise.

Olivia C. Houck, MPH, CPH (co-investigator): Ms. Houck is the Regional Data Specialist for the Northern

Ohio Trauma System. She is responsible for maintaining the regional trauma registry, coordinating
between trauma center registrars for consistent data collection, data region-level data analysis. She has
interest in and experience with mapping in Tableau software, with an emphasis on visual storytelling to

show relationships between different health topics.



Study-Specific Aims

This project has two aims related to the assessment of resources related to both acute trauma

care and an in-depth evaluation of post-acute resources in Ohio:

Aim #1: Perform a Needs-Based Assessment of Trauma Systems (NBATS) of each trauma service area
(TSA) in Ohio, utilizing data from the state data base and other data sources. This would also be used to

evaluate the current regions across the state.

Aim #2: Utilizing data from Aim #1 and additional data on post-acute facilities, conduct an additional
needs-based assessment of post-acute trauma facilities across the state, by region. This will be

accomplished in two parts:

Aim #2a: Evaluate the current practice patterns of post-acute care and discharge practices to
determine practice disparities and general benchmarks of disposition with a specific focus on post-

acute care disposition.

Aim #2b: Assess the current post-acute facilities in relation to location of trauma centers and

traumatic injuries and compare to areas of discharge disparity.



Literature Review

To help address community need for trauma centers, the American College of Surgeons
developed the Needs-Based Assessment for Trauma Systems. In 2015, the American College of Surgeons
(ACS) convened a conference to reach consensus on the Needs-Based Assessment of Trauma Systems
(NBATS) tool and “the principle that trauma center designation within a regional trauma system should
be based upon the needs of the population served [1].

This tool has subsequently been applied in peer-reviewed research in California, showing a trend
of often higher-than-existing estimates for rural areas and lower-than-existing estimates for urban areas
[2]. Understanding such service patterns is important, as adding more trauma centers to an adequately
served region may reduce cost-efficiency of the system as a whole [3].

The literature on the role of post-acute care in recovery of the trauma patient is still sparse,
though improving in recent years. Skilled nursing facilities (SNFs) have been found to be associated with
adverse events and mortality [4]. While the association between SNFs and adverse events has become
more understood, patients are being increasingly discharged to SNFs. Inpatient rehabilitation facilities
(INFs) may offer a better alternative, as it is associated with improved outcomes in the form of a higher
likelihood of eventual discharge to home and increased functionality [5].A similar trend involving

significantly improved functionality has also been demonstrated in stroke patients [6].

Also in examining stroke patients, uninsured individuals, racial minorities, women, and people of
a lower socioeconomic status have all been found to be less likely to receive intensive post-acute care,
such as treatment they would receive in an IRF, rather than less intensive treatment in a SNF.
Extrapolating from the above-mentioned literature on outcomes in SNFs vs IRFs, this may suggest that
these individuals may be more prone to worse outcomes due to their lessened access to intensive post-

acute care [7].



Current Status of the Topic in Ohio

At the time of this analysis, there were 17 Level | trauma centers (4 of which are pediatric), 24 Level Il
trauma centers (7 of which are pediatric), and 25 Level lll trauma centers. In 2017, the year for which
this project included data, there were 31,023 patients seen at Level | trauma centers, 12,623 seen at
Level Il trauma centers, and 7,101 seen at Level Ill trauma centers [8]. According to data requested from
the Ohio Trauma Acute Care Registry, 13,829 of these patients were discharged from the trauma center

to a skilled nursing or inpatient rehabilitation facility.

Issues & Considerations (Legislative & Regulatory)

A key issue behind this grant can be tied into the potential need for a lead trauma agency that can help
regulate the number of trauma centers and/or post-acute facilities in a given area. This type of data can
provide useful information for creating rules to designate new trauma centers and/or post-acute care

facilities. The data will show supportive evidence of need in some areas and oversaturation in others.



Approach and Findings — Aim 1

Needs-Based Assessment of Trauma Systems (NBATS) Methodology
The NBATS tool was developed by the American College of Surgeons Committee on Trauma. It is
a 6-question tool that is designed to recommend a number of trauma centers that should be located

within a trauma service area (TSA). The tool can be found in Appendix A: ACS NBATS Tool. For the

purposes of this assessment, a TSA was defined as an Ohio Department of Homeland Security
planning region.

Data for this assessment was compiled through a combination on publicly-available sources and
data requested from the State of Ohio Trauma and Acute Care Registry. Data sources for each

section of the tool are explained further in each section below.
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Figure 1. Trauma Centers in Ohio and Neighboring States with County Populations

A. Population

The NBATS Tool defined assessment of population as listed below:
a. Total TSA population of less than 600,000 received 2 points

b. Total TSA population of 600,000-1,200,000 received 4 points

c. Total TSA population of 1,200,000—-1,800,000 received 6 points
d. Total TSA population of 1,800,000—-2,400,000 received 8 points

e. Total TSA population of greater than 2,400,000 received 10 points
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Data source: To determine the TSA population, the most recent (2017) estimate of population

from the United States Census Bureau was referenced for each county in Ohio, and then added

together to find the population of each region.

Region Population NBATS Points
1 (Northwest) 1,237,544 6
2 (Northeast) 1,979,118 8
3 (West Central) 1,163,553 4
4 (Central) 2,309,671 8
5 (Northeast Central) 2,241,565 8
6 (Southwest) 1,783,804 6
7 (Southeast Central) 471,450 2
8 (Southeast) 414,869 2

B. Median Transport Time

The NBATS Tool defined assessment of median transport time (combined air and ground-scene

only, no transfer) as listed below:

a. Median transport time of less than 10 minutes received 0 points
b. Median transport time of 10—20 minutes receives 1 point

¢. Median transport time of 21-30 minutes receives 2 points

d. Median transport time of 31-40 minutes receives 3 points

e. Median transport time of greater than 41 minutes receives 4 points

Data source: Median transport time data was obtained from the State of Ohio Department of
EMS, using the state trauma registry. Each median provided is the median time for all trauma

patients who were taken to a facility within each region.
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Region Median Transport Time NBATS Points
1 (Northwest) 15 minutes 1
2 (Northeast) 14 minutes 1
3 (West Central) 16 minutes 1
4 (Central) 16 minutes 1
5 (Northeast Central) 17 minutes 1
6 (Southwest) 16 minutes 1
7 (Southeast Central) 18 minutes 1
8 (Southeast) 18 minutes 1

C.

Lead Agency/System Stakeholder/Community Support
Since this assessment is not looking into the need for the creation of a new trauma center in

a specific area, but rather to capture a general picture of trauma services in the State of Ohio,

this section was not utilized. For this section, all regions were given a score of 0. For reference,

this section is scored as listed below:

e lead agency support for a trauma center (if none exist) or an additional trauma center in the
TSA — 5 points

e Trauma System Advisory Committee (or equivalent body) statement of support for a trauma
center (if none exist) or an additional trauma center in the TSA — 5 points

e Community support demonstrated by letters of support from 25-50% of city and county
governing bodies within the TSA — 1 point

e Community support demonstrated by letters of support from over 50% of city and county

governing bodies within the TSA — 2 points

Severely injured patients (ISS > 15) discharged from acute care facilities not designated as
Level I, Il, or lll trauma centers
The NBATS Tool defined assessment of severely injured patients (ISS > 15) discharged

from non-trauma acute care facilities as listed below:
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a. Discharges of 0-200 severely injured patients receives 0 points

b. Discharges of 201—-400 severely injured patients receives 1 point
c. Discharges of 401-600 severely injured patients receives 2 points
d. Discharges of 601-800 severely injured patients receives 3 points

e. Discharges of greater than 800 severely injured patients receives 4 points

Data source: The number of severely injured patients discharged from non-trauma facilities was

obtained from the State of Ohio Department of EMS, using the state trauma registry.

Region Patients NBATS Points

1 (Northwest) 29 0

2 (Northeast) 23 0

3 (Northwest Central) 39 0
4 (Central) 8 0

5 (Northeast Central) 19 0
6 (Southwest) 144 0

7 (Southeast Central) 4 0
8 (Southeast) 58 0

Level | trauma centers

This section accounts for the numbers of Level |, II, and Ill trauma centers within the
region. Points were assigned as listed below:
a. For the existence of each verified Level | trauma center already in the TSA assign 1 negative
point
b. For the existence of each verified Level Il trauma center already in the TSA assign 1 negative
point
c. For the existence of each verified Level lll trauma center already in the TSA assign 0.5 negative

points
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Data source: Number of trauma centers was obtained from the Ohio Designated Trauma
Centers Map on the Ohio EMS Website [9] in October 2018. Trauma centers that were

designated after that time are not included in this analysis.

Region # Level I's # Level Il's # Level lll’s NBATS Points

1 (Northwest) 3 4 5 -9.5

2 (Northeast) 3 3 3 -7.5

3 (Northwest Central) 0 2 3 -3.5

4 (Central) 3 2 1 -5.5

5 (Northeast Central) 3 4 3 -8.5

6 (Southwest) 2 0 3 -3.5
7 (Southeast Central) 0 0 0 0
8 (Southeast) 0 0 2 -1

Numbers of severely injured patients (ISS > 15) seen in trauma centers (Level | and Il) already
in the TSA

This section compares the expected number of high-ISS patients (based on the number
of existing Level | and Il trauma centers in the region) and the actual number if high-ISS patients

seen at Level | and Il trauma centers. This section is scored as listed below:

500 x (# of Level | and Level Il centers in the TSA) =

a. If the TSA has more than 500 severely injured patients above the expected number assign 2
points

b. If the TSA has 0-500 severely injured patients above the expected number assign 1 point

c. If the TSA has 0-500 fewer severely injury patients than the expected number assign 1 negative

point
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d. If the TSA has more than 500 fewer severely injured patients than the expected number assign

2 negative points

Region Expected Patients Actual Patients NBATS Points

1 (Northwest) 3,500 687 -2

2 (Northeast) 3,000 1,016 -2

3 (Northwest Central) 1,000 796 -1
4 (Central) 2,500 1,624 -2

5 (Northeast Central) 3,500 1,147 -2
6 (Southwest) 1,000 930 -1

7 (Southeast Central) 0 0 0
8 (Southeast) 0 0 0

Needs-Based Assessment of Trauma Systems (NBATS) Results

The final score of the NBATS assessment is determined by simply adding the points for each

section. A summary of scoring by each region can be found in Appendix B: NBATS Results by Region.

The following scoring system shall be used to allocate trauma centers within the TSAs:

e TSAs with scores of 5 points or less shall be allocated 1 trauma center

e TSAs with scores of 6-10 points shall be allocated 2 trauma centers

e TSAs with score of 11-15 points shall be allocated 3 trauma centers

e TSAs with scores of 16-20 points shall be allocated 4 trauma centers

Region NBATS Score Current TCs* Additional TCs* Needed

1 (Northwest) -4.5 7 0

2 (Northeast) -0.5 6 0

3 (Northwest Central) 0.5 2 1
4 (Central) 1.5 5 1

5 (Northeast Central) -1.5 7 0
6 (Southwest) 2.5 2 1

7 (Southeast Central) 3 0 1
8 (Southeast) 2 0 1

*Level | and Il trauma centers
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Analysis of Findings

This assessment suggests that Region 3 (Northwest Central), Region 4 (Central), Region 6
(Southwest), Region 7 (Southeast Central), and Region 8 (Southeast) could all potentially benefit from an
additional level | or Il trauma center, based on their current need and capacity.

However, a major limitation of this assessment is determining the geographic area in question.
For this assessment, need was examined at the region level. This places relatively arbitrary lines that
don’t necessarily factor in to decision-making with actual trauma patients who may be near those
borders. In collaborative discussion during presentation of these NBATS results, it was suggested that
Region 4 (Central) specifically may benefit from doing their own, more granular assessment. Their
recommendation for an additional trauma center may be erroneous if they have a lot of population in
the eastern side of their region who can more easily access trauma centers in Region 3 (Northwest
Central) than the trauma centers in Columbus.

Consequently, this may have an impact on Region 3’s results as well. While this assessment
offers a good starting point, individual counties or trauma regions/systems may benefit from replicating
these assessments with their own geographic service areas.

The ACS is currently developing second version of the NBATS that also incorporates advanced
mapping and drive time analysis. For future study, it would be recommended to replicate this

assessment when this new tool is available.
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Approach and Findings — Aim 2

In this aim, we are seeking to assess distribution of post-acute care resources across the state of
Ohio, identify any underserved areas, and compare these to areas that are underserved by trauma

centers.

Hospital-Based Post-Acute Care

We sought to access hospital-based programs, as these programs would be more likely to have
more specialized resources, and likely be better able to provide continuity of care to the patient (i.e.
the patient receiving post-acute care within the same facility where they were treated for their
initial injury). Further, we wanted to assess areas far away from such facilities, as ideally patients
would be receiving care close to their own communities where loved ones could easily visit them.

Data on hospital-based post-acute facilities was obtained from the Ohio Department of Health's
Directory of Registered Hospitals [10]. Bed numbers were collected for skilled nursing, physical
rehabilitation, and long-term acute care. Facility, facility location, bed type, and bed numbers was
compiled for every hospital in Ohio that provided one of these three types of care. This data
provided the below map: Dots represent facilities, and the size of the dot represents the number of
beds. The color of dots represents the type of facility. Blue denotes long-term acute care, yellow

denotes rehabilitation, and red denotes skilled nursing.
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Figure 2. Hospital-Based Post-Acute Care Facilities by Type and Beds

with County Population

15- and 25-mile radii were then superimposed on this map, allowing us to identify areas that

were between 15-25 miles away from one of these facilities (yellow), and over 25 miles away (red).
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This gave us the below map, showing large swaths of the northwest, southeast, and southeast

central parts of the State that are a long distance from a hospital-based program.

Facility Type
@ Long-term acute care

( Inpatient rehabilitation
.Skilled nursing facility

Population

O s 13,092 1,291,981
@) 1200
) 162

15-25 miles away o 25+ miles away

Figure 3. Hospital-Based Post-Acute Facilities by Type, Beds, and Radii

with County Population
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We then assessed the surface area of each county that fell into one of these yellow or red areas,
which were then aggregated into regions. Table 1 shows percentage of land area in each region that
is over 15 or over 25 miles away from a hospital-based post-acute facility. Highlighted in red are any

regions that had values greater than the State as a whole.

% of land area > 15mi from % of land area > 25mi from
hospital-based post-acute hospital-based post-acute
care facility (yellow + red) care facility (red)

Region 1 63.6% 30.8%

Region 2 19.7% 0.2%

Region 3 42.2% 8.8%

Region 4 62.0% 19.3%

Region 5 45.1% 13.9%

Region 6 50.3% 22.8%

Region 7 82.3% 50.4%

Region 8 84.5% 66.2%

State 59.7% 28.6%

Table 1. Percentage of Land Area Greater than 15 or 25 miles from Hospital-Based

Post-Acute Facility

The county most well-served by hospital-based post-acute facilities is Region 2 (Northeast), with
19.7% of the region being over 15 miles away from a facility, and only 0.2% of the region being more
than 25 miles away. The county most underserved by hospital-based post-acute facilities is region 8
(southeast) with 84.5% of the region being over 15 miles away from a facility, and 66.2% being more
than 25 miles away.

There are a couple caveats to this assessment. First, we did not include facilities across state
lines. While there may be facilities just across state lines that provide these services, we performed
this assessment on the assumption that, for insurance purposes, patients would seek more long-
term post-acute care within their home state, even if they were treated at an out-of-state trauma

center. Second, this assessment looks only at radius from each facility, and not drive time. Radius
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can serve and a general indicator of drive time, but this is not always the case, particularly in the

rural areas where roads are more sparse.

Non-Hospital-Based Post-Acute Care

Assessing non-hospital-based post-acute facilities and services is a much more difficult task. A
list of nursing homes, which market skilled nursing and rehabilitative services, can be obtained from
the Ohio Department of Health website. However, few of these facilities are dedicated to individuals
recovering from severe traumatic injury. Many are senior living facilities who offer some form a
skilled nursing and rehabilitation services, some of which do dedicate space for individuals of all
ages who have recently left the hospital.

A list of 947 nursing homes was obtained from the Ohio Department of Health’s Public Apps
website [11]. One was eliminated because it was closed by the Ohio Department of Health in 2017.
Eight were eliminated because the name of the facility designated them as an Alzheimer’s care
facility. This left a list of 938 non-hospital-based nursing facilities, 10 of which had a facility name
that designated them as a post-acute center.

Bed information on these more mixed facilities is difficult, if not impossible, to parse. A total
number of beds for the facility is provided, but there is no distinction between “senior living” beds
and any space that may be dedicated specifically to post-acute skilled nursing care and/or
rehabilitation. To examine distribution of potential even resources, we mapped these facilities over

population by County in Ohio.
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Figure 4. Non-Hospital-Based Post-Acute Facilities and County Residents Discharged to
Skilled Nursing Facility or Inpatient Rehabilitation

1R Hospital-Based and Non-Hospital-Based Post-Acute Care Facilities

Next, in an effort to quantify the service coverage by county in lieu of specific bed data from

non-hospital-based facilities, we calculated the patient-to-facility ratio for each county. The number
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of patients discharged to “skilled nursing facility” or “inpatient rehabilitation” by patient home
county was requests from the State of Ohio Department of EMS State Trauma Registry. This number
of patients for each county was divided by the number of post-acute facility of any type in the
county. Counties that appear darker in the map have more patients who are discharged to SNF or
rehab and comparatively fewer facilities to accommodate those patients. While not a precise
measure, this ratio can help us compare counties.

In some cases, patients are likely going to post-acute care facilities in neighboring counties. For
example, Portage County in northeast Ohio has a high number of patients relative to the number of
in-county facilities, but patients do have quite a bit more options in neighboring Summit County,
which has a much lower patient-to-facility ratio. Ottawa and Greene Counties are similar.

It is possible that, based on this measure, Region 6 (Southwest) may also be underserved,
despite its large number of facilities. The patient-to-facility ratio in much of Regions 6 and 3 are
consistently higher, unlike the previously-mentioned scenario with a high-ratio county bordering a
lower-ratio county with many facilities. Currently, there is simply not enough available data on
number and types of beds to draw a conclusion, but this area of the state likely merits further

examination.
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Figure 5. All Post-Acute Facilities and Ratio of Residents Discharged to SNF or Rehab per
Facility in the County

Due to previous literature that found an association between uninsured status and less access to
intensive post-acute care in stroke patients [6], we also superimposed these facilities on top of

County uninsured rates, as reported by the 2019 County Health Rankings report [12], utilizing 2016
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data [13]. This shows that geographic areas with a higher rate of uninsured individuals also tend to
be further from hospital-based post-acute care and have fewer non-hospital-based facilities in the
county. (Of note, Holmes County was an outlier, with a 20% uninsured rate reported. However, the
rest of the counties in Ohio were between 4% and %9. Therefore, to make the relationship between

the rest of the counties more visible, Holmes County is shaded as if it were an 8%-9% county.)

Uninsured rate under age 65

@ Non-hospital based skilled nursing or rehab
® Hospital-based long-term acute care

© Hospital-based inpatient rehabilitation

® Hospital-based skilled nursing facility
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Figure 6. All Facilities and County Uninsured Rate

Analysis of Findings

With the currently available data, we were able to identify that Ohio Regions 1 (Northwest), 7
(Southeast Central), and 8 (Southeast) may be underserved in their proximity to hospital-based post-
acute care facilities. Patients who live in these areas are likely receiving care far from home, limiting
their ability to have support from family and friends via regular visitation. We were also able to identify
counties that had a lower density of post-acute facilities relative to the number of patients who live in
that county who were discharged to a post-acute facility.

Further, bed availability data for non-hospital-based facilities is extremely limited. There is no
system of designating which nursing facilities are equipped to provide skilled nursing or rehabilitation
care to trauma patients, or what degree of severity of injuries they can handle.

However, the trends that we have been able to identify may be of particular interest with
regards to uninsured individuals in Ohio. Prior literature on post-acute care for stroke patients has found

that uninsured status is often associated with a less-intensive level of post-acute care.
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Conclusions

When looking at the two study aims together, common trends in underserved areas emerge.
Regions 7 and 8 (Southeast Central and Southeast) were suggested to be underserved in both trauma
centers and hospital-based post-acute care facilities. Both types of healthcare resources were
disproportionately concentrated in densely populated areas. Between the time that the NBATS
assessment of trauma centers was conducted and the writing of this final report, three new trauma
centers are seeking provisional status and three have obtained provisional status. Only two of these
facilities are in regions that this project’s NBATS analysis showed could benefit from an additional
trauma center. This suggests a need for increased oversight and/or a requirement to demonstrate

community need to open a new facility.

With regards to post-acute facilities, stronger data collection is necessary to draw more specific
conclusions. No single list exists of facilities, both hospital-based or non-hospital based, that are
equipped to provide skilled nursing or rehabilitation services to trauma patients, particularly those
recovering from severe injury. Further, granular bed number data on mixed-use facilities is not available.
For example, one senior living facility specified on their website that they had a certain number of beds
in their facility dedicated toward post-acute inpatient rehabilitation, not necessarily geared toward
seniors. However, short of seeing this information on the facility’s website (which few facilities post
publicly), there is not a publicly-available list where one can find the number of post-acute beds
separate from all beds that a facility has. This was one area where non-hospital-based programs
diverged from hospital-based programs, where the Ohio Hospital Association lists how many beds a

hospital has dedicated to each type of care.
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Recommendations

Aim #1: Perform a Needs-Based Assessment of Trauma Systems (NBATS) of each trauma service area
(TSA) in Ohio, utilizing data from the state data base and other data sources. This would also be used to
evaluate the current regions across the state.

Recommendation 1: Based on the findings from Aim 1, we recommend that a community-needs-driven
approach to trauma center placement be adopted in the State of Ohio. The data suggests that some
areas remain potentially under-served, while areas that already have adequate trauma coverage put up
additional trauma centers.

Recommendation 2: There are limitations to this current iteration of the NBATS tool, including not
incorporating drive time information. There is a second version of this tool in development that will be
more robust in its assessment. This iteration is still in development by ACS researchers. We recommend
that either the State of Ohio participate in beta testing for the tool, or conduct an additional assessment

with the same tool when it becomes available.

Aim #2: Utilizing data from Aim #1 and additional data on post-acute facilities, conduct an additional

needs-based assessment of post-acute trauma facilities across the state, by region.

Recommendation 1: Based on the findings from Aim 2, we would first recommend that the State seek to
compile a list of facilities, both hospital-based and non-hospital-based, that have the ability to provide
post-acute care to trauma patients. Currently, the publicly-available list of 947 nursing homes does not
provide enough information to be able to tell which facilities are more geared toward senior living,
which are truly post-acute facilities, and which are a mixture of both. In the latte case, there is currently

no way to differentiate how many beds within one facility are dedicated to each use.
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Recommendation 2: Even based upon the data that is currently available, trends consistently emerge
suggesting that trauma patients in the Southeast and Southeast Central regions of the State may have
an inadequately low number of options for post-acute care. These regions may be well-served by an in-
depth assessment of these areas specifically. Additional post-acute facilities in these areas may be of

benefit to these communities.
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Appendix A: ACS NBATS Tool

1. Population

a. Total TSA population of less than 600,000 received 2 points
Total TSA population of 600,000—-1,200,000 received 4 points
Total TSA population of 1,200,000-1,800,000 received 6 points
Total TSA population of 1,800,000-2,400,000 received 8 points
Total TSA population of greater than 2,400,000 received 10 points

Poogo

Points Assigned:

2. Median Transport Times (combined air and ground—scene only no transfer)
a. Median transport time of less than 10 minutes received 0 points

Median transport time of 10-20 minutes receives 1 point

Median transport time of 21-30 minutes receives 2 points

Median transport time of 31-40 minutes receives 3 points

Median transport time of greater than 41 minutes receives 4 points

®aogo

Points Assigned:

3. Lead Agency/System Stakeholder/Community Support
Lead agency support for a trauma center (if none exist) or an additional trauma center in the TSA -5
points

Trauma System Advisory Committee (or equivalent body) statement of support for a trauma center (if
none exist) or an additional trauma center in the TSA — 5 points

Community support demonstrated by letters of support from 25-50% of city and county governing
bodies within the TSA — 1 point

Community support demonstrated by letters of support from over 50% of city and county governing
bodies within the TSA — 2 points

Points Assigned:

4. Severely injured patients (ISS > 15) discharged from acute care facilities not designated as Level |, Il,
or Ill trauma centers.
a. Discharges of 0-200 severely injured patients receives 0 points

Discharges of 201-400 severely injured patients receives 1 point

Discharges of 401-600 severely injured patients receives 2 points

Discharges of 601-800 severely injured patients receives 3 points

Discharges of greater than 800 severely injured patients receives 4 points

Poogo

Points Assigned:

5. Level | Trauma Centers
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For the existence of each verified Level | trauma center already in the TSA assign 1 negative
point

For the existence of each verified Level Il trauma center already in the TSA assign 1 negative
point

For the existence of each verified Level Ill trauma center already in the TSA assign 0.5 negative
points

Points Assigned:

6. Numbers of severely injured patients (ISS > 15) seen in trauma centers (Level | and Il) already in the

TSA

The expected number of high-ISS patients is calculated as:

500 x (# of Level | and Level Il centers in the TSA) =

a.

If the TSA has more than 500 severely injured patients above the expected number assign 2
points

If the TSA has 0-500 severely injured patients above the expected number assign 1 point

If the TSA has 0-500 fewer severely injury patients than the expected number assign 1 negative
point

If the TSA has more than 500 fewer severely injured patients than the expected number assign 2
negative points

Points Assigned:

The following scoring system shall be used to allocate trauma centers within the TSAs:
*TSAs with scores of 5 points or less shall be allocated 1 trauma center

*TSAs with scores of 6-10 points shall be allocated 2 trauma centers

*TSAs with score of 11-15 points shall be allocated 3 trauma centers

*TSAs with scores of 16-20 points shall be allocated 4 trauma centers

If the number of trauma centers allocated by the model is greater than the existing number of trauma
centers in the TSA, efforts should be undertaken to recruit and designate additional trauma centers.

If the number of trauma centers allocated by the model is greater than the number allocated by the
model, the lead agency should not designate additional trauma centers in the TSA.
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Appendix B: NBATS Results by Region

Needs-Based Assessment of Trauma Systems (NBATS) Results

The final score of the NBATS assessment is determined by simply adding the points for each section.

The following scoring system shall be used to allocate trauma centers within the TSAs:

TSAs with scores of 5 points or less shall be allocated 1 trauma center
TSAs with scores of 6-10 points shall be allocated 2 trauma centers
TSAs with score of 11-15 points shall be allocated 3 trauma centers
TSAs with scores of 16-20 points shall be allocated 4 trauma centers

Region NBATS Score Current TCs* Additional TCs* Needed

1 (Northwest) -4.5 7 0

2 (Northeast) -0.5 6 0

3 (Northwest Central) 0.5 2 1
4 (Central) 1.5 5 1

5 (Northeast Central) -1.5 7 0
6 (Southwest) 2.5 2 1

7 (Southeast Central) 3 0 1
8 (Southeast) 2 0 1

*Level | and Il trauma centers

No new trauma centers needed:

This NBATS assessment found that no new trauma centers were needed in the following regions: 1

(Northwest), 2 (Northeast), 5 (Northeast Central), 6 (Southwest).

1. Region 1 - Northwest: Region 1 has an estimated population of 1,237,544 and currently

contains three (3) Level I, four (4) Level I, and five (5) Level lll trauma centers. Based on this
capacity, the number of severely injured patients (ISS > 15) expected to be seen in Level | or I
trauma centers is 3,500. According to data from the State of Ohio trauma registry, the actual
number of severely injured patients was 687.

Region 1’s final NBATS score was -4.5, suggesting no community need for additional trauma
centers and potentially points to an over-saturation of trauma resources.
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Figure 2. Ohio Homeland Security Region 1. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx

Region 2 — Northeast: Region 2 has an estimated population of 1,979,118 and currently contains
three (3) Level |, three (3) Level Il, and three (3) Level lll trauma centers. Based on this capacity,
the number of severely injured patients (ISS > 15) expected to be seen in Level | or Il trauma
centers is 3,000. According to data from the State of Ohio trauma registry, the actual number of
severely injured patients was 1,016.

Region 2’s final NBATS score was -0.5, suggesting no community need for additional trauma

g

Figure 3. Ohio Homeland Security Region 2. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx

Region 5 — Northeast Central: Region 5 has an estimated population of 2,241,565 and currently
contains three (3), Level |, four (4) Level Il, and three (3) Level Ill trauma centers. Based on this
capacity, the number of severely injured patients (ISS > 15) expected to be seen in Level | or Il
trauma centers is 3,500. According to data from the State of Ohio trauma registry, the actual
number of severely injured patients seen was 1,147.

Region 5’s final NBATS score was -1.5, suggesting no community need for additional trauma
centers.
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Figure 4. Ohio Homeland Security Region 5. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx

B. New trauma centers needed:
This NBATS assessment found that new trauma centers are needed in the following regions: 3
(Northwest Central), 4 (Central), 7 (Southeast Central), and 8 (Southeast).

1. Region 3 — Northwest Central: Region 3 has an estimated population of 1,163,553 and currently
contains no (0) Level |, two (2) Level Il, and three (3) Level Il trauma centers. Based on this
capacity, the number of severely injured patients (ISS > 15) expected to be seen in Level | or I
trauma centers is 1,000. According to data from the State of Ohio trauma registry, the actual
number of severely injured patients was 796.

Region 3’s final NBATS score was 0.5, suggesting a community need for one (1) additional

9
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trauma center.

Figure 6. Ohio Homeland Security Region 3. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx

2. Region 4 - Central: Region 4 has an estimated population of 2,309,671 and currently contains
three (3) Level |, two (2) Level I, and one (1) Level Il trauma center. Based on this capacity, the
number of severely injured patients (ISS > 15) expected to be seen in Level | or Il trauma centers
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is 2,500. According to data from the State of Ohio trauma registry, the actual number of severely
injured patients was 1,624.

Region 4’s final NBATS score was 1.5, suggesting a community need for one (1) additional
trauma center.

Figure 7. Ohio Homeland Security Region 4. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx

Region 6 — Southwest: Region 6 has an estimated population of 1,783,804 and currently
contains three (3) Level |, two (2) Level II, and three (3) Level lll trauma centers. Based on this
capacity, the number of severely injured patients (ISS > 15) expected to be seen in Level | or II
trauma centers is 2,500. According to data from the State of Ohio trauma registry, the actual
number of severely injured patients was 930.

Region 6’s final NBATS score was 2.5, suggesting a community need for one additional trauma

center.
\!

Figure 5. Ohio Homeland Security Region 6. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx
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4. Region 7 — Southeast Central: Region 7 has an estimated population of 471,450 and current
contains no (0) Level I, I, or lll trauma centers. Therefore, there were no expected or actual
patients seen in Level | or Il trauma centers.

Region 7’s final NBATS score was 3, suggesting a community need for one (1) trauma center.
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Figure 8. Ohio Homeland Security Region 7. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx

5. Region 8 — Southeast: Region 8 has an estimated population of 414,869 and currently contains
no (0) Level | or I, and two (2) Level lll trauma centers. Therefore, there were no expected or
actual patients seen in Level | or Il trauma centers.

Region 8's final NBATS score was 2, suggesting a community need for one (1) trauma center.

Figure 9. Ohio Homeland Security Region 8. Adapted from “Region Map”. State of Ohio. 2015,
July 1. Retrieved from https://www.ems.ohio.gov/medicaldirection-rpab.aspx
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