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Nebraska Traumatic Brain Injury

Needs and Resources Assessment

- Executive Summary

The 2010 Nebraska Needs and Resources assessment purpose was to 1) describe the current
traumatic brain injury (TBI) population, incidence rates, and prevalence rates; 2) identify the
service needs of individuals with brain injury and their families; and to 3) describe existing
services and supports, service gaps and system barriers.

TBI is defined as an insult to the brain, not of a degenerative or congenital nature, but caused
by an external physical force that may produce a diminished or altered state of consciousness,
which results in an impairment of cognitive abilities or physical functioning. It can also result in
the disturbance of behavioral or emotional functioning. These impairments may be either
temporary or permanent and cause partial or total functional disability. TBI is a subset of
Acquired Brain Injury (ABI), which also includes injuries of a non-traumatic nature, such as
stroke, near drowning, hypoxic or anoxic brain injury, tumor, neurotoxins, or electric shock.

ABI (including TBI) may result in mild, moderate or severe levels of impairment in attention,
learning and memory, organization, communication, and executive functioning. Any of these
impairments may permanently affect an individual’s ability to live and work independently. In
general, the TBI needs assessment results and recommendations are partial to severe and
moderate TBIs as a majority of survey respondents had severe brain injuries. Further,
stakeholder and provider feedback focused primarily on more severe TBI cases and services
and services are more frequently funded and received for more severe brain injuries. However,
service needs, gaps and barriers that are addressed in the needs assessment are also relevant
to mild brain injuries.

Data was obtained from Nebraska's TBI Registry and other data sources and stakeholder
feedback was obtained through numerous research methods. The full report provides limitations
and qualifications of the data presented in this executive summary.

TBI Population Description

Prevalence

The CDC's National Center for Injury Prevention and Control estimates that 5.3 million U.S.
citizens (2% of the population) are living with disability as a result of a traumatic brain injury. The
CDC's estimated 2% prevalence rate applied to Nebraska's 2010 population provides a
conservative estimated prevalence for Nebraska of 36,527 individuals living with a traumatic
brain injury related disability.
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Incidence

Nebraska's TBI Registry was analyzed to describe characteristics of individuals with a TBI and
to calculate incidence rates for various populations. Figure A shows that from 2005 to 2009
there has been a steady increase in the number of TBI related Emergency Department (ED)
visits and hospitalizations, while the number of deaths remained relatively unchanged.

Figure A. Traumatic Brain Injuries (2005-2009)

Traumatic Brain Injuries by Year
10,000
8,000
6,000
4,000 -
2,000 -
O 4
2005 2006 2007 2008 2009
EED 4,959 6,169 7,100 7,498 8,933
Hospital 827 899 1,064 1,187 1,261
BDeath 388 391 376 373 383

While prevalence measures the number of individuals living with a TBI, incidence measures the
number of TBIs per year. The number of TBI injuries or deaths per 100,000 population
(incidence rate) adjusted for differences in age distributions between Nebraska and the U.S. are
shown in Figure B. The Nebraska hospitalization rates were below the U.S. average while the
death rates and 2009 emergency department rates were above U.S. averages.

Figure B. Nebraska and U.S. Age-Adjusted Incidence Rates
0 TBI Incidence Rates (Per 100,000 Population)

400
300
200
100 =
. = S
Emergency Hospitalizations Deaths
Department
M 2005-2009 Average 382.3 55.3 20.6
2009 492.4 66.1 20.6
=U.S. Average 401.2 85.5 18.1

2010 Nebraska TBI Needs and Resources Assessment |3



Figure C depicts the 2005-2009 average number of TBls for each Nebraska county, while
Figure D shows the incidence rate, number of TBIs per 100,000 population, for each county.
The figures show that some of the counties with the highest overall number of TBIs do not
necessarily have the highest incidence rates.

Figure C. TBlI Emergency Department Visits by County (2005-2009)
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Figure D. 2005-2009 Emergency Department Visits by County (Incidence Rate/100,000)
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Age and Gender Incidence

From 2005-2009 the nominal and age adjusted TBI rate per 100,000 population was greater for
males. Percentages also suggest that the proportion of brain injuries that are male increases
with severity. Figure E shows that the incidence rate for hospitalizations and deaths increases
with age; however, the incidence rate for emergency department visits is highest among both
those under 4 years old and over 85 years old.

Figure E. TBI Incidence Rates by Age and Gender (Incidence Rate/100,000)
Incidence Rates from 2005-2009 (Per 100,000 Population)

1,250
1,000 S [
750 \

- \ A\ /

TN 7
=

L —

0 <1 1-4 5-14 15-24 | 2534 | 3544 | 4554 | 55-64 | 65-74 | 75-84 >85
ED Male 1,197 1,214 820 868 398 294 269 259 342 614 1,047
— ED Female 1,018 905 418 615 348 305 259 290 369 552 1,025
Hospital Male 65 35 25 93 60 55 73 80 119 339 444
Hospital Female 61 27 21 47 16 19 37 47 95 218 461

Death Male 7 4 4 33 34 28 34 35 40 59 175

Death Female 8 10 2 10 13 1 9 7 13 49 70

Causes

The 3 most frequent causes of TBI related emergency department visits, hospitalizations, and
deaths are listed in Table A, with falls being the most frequent cause of injury and motor vehicle
incidences the most frequent cause of death. In further analysis, the incidence rate for falls as
the cause of injury is higher for individuals under 1 and over 65 for emergency department and
hospital visits and higher for individuals over 65 for deaths. Incidence rates involving motor
vehicles or being struck by/against was highest for 25-44 year olds for all three registries.

Table A. 2009 Top causes of injury or death

Causes g;npearrgtfnnecralt Hospital Death
Falls 50% 52% 28%
Struck By/Against 24% 7% 1.3%
Motor Vehicle 13% 24% 35%
Firearm 0.1% 1.2% 26%
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Females had a lower incidence rate for almost every cause of injury. However, the rate of falls
was similar between genders as it was 260 emergency department visits per 100,000 for both
males and females in 2009. Males had a notably higher incidence rate for TBls resulting from
being struck by or against, firearms, and pedal cyclist. For example, 11 out of 100,000 males
had a TBI related firearm death in 2009 compared to 1 in 100,000 females.

Description of Service Needs, and Gaps and Barriers

The surveys, key informant interviews, and focus groups provided a comprehensive picture of
the barriers to service, the most needed/important services, and the gaps in service. The
following results include all acquired brain injuries (ABI), with traumatic brain injuries (TBI)
representing a maijority of the ABls. The service needs are similar for both groups. Key results
are highlighted such as the strengths of the system; individual/caregiver's satisfaction with
services and needed services; and perceived gaps and barriers to needed services.

Barriers

Barriers that prevented or limited appropriate access or use of services were identified by
service providers, agencies, and key informants. Currently, the state is lacking a resource
facilitator, or central access point, to assist individuals with brain injuries and their families to
access appropriate resources. The need was confirmed from the collected data from
stakeholders and was presented to the state legislature in the spring of 2011 as funding for a
resource facilitator for veterans was proposed.

The top barriers indicated by individuals and families included general lack of awareness and
knowledge of TBI and a lack of service awareness. The lack of case management and resource
facilitation was, also, consistently reported as a barrier.

Service providers listed financial resources, lack of understanding of brain injury, inadequate
knowledge of available services, and lack of individualization of brain injury services as the
largest barriers to services.

Lack of available funding resources for services and the lack of awareness of funding resources
were identified by all stakeholders as a major barrier to receiving services. Geographic barriers,
such as distance from services, were also mentioned most often by key informants as many
individuals must travel to the eastern part of the state for services. To summarize, the most
frequently mentioned critical barriers in order of importance include:

Awareness and advocacy

Funding sources - financial resources

Knowledge of services and resources

Case management/resource facilitation

Training for service professionals (primary care, therapists)

Education at all levels: community, service provider staff, families and caregivers
Geographic barriers - transportation

Early intervention

PN WM =
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Strengths

Many services identified by individuals/caregivers as important were being provided with high
satisfaction, such as primary medical care, rehabilitation, occupational therapy, and physical
therapy. In some instances, services may be ongoing and may still be needed but
individuals/caregivers are currently satisfied with the level of service they are receiving.
Respondents also felt they were listened to by the hospital and medical staff, service
coordinators and case managers. Specific strengths of the system include

1. Primary health care services
2. Acute and hospital based rehabilitation
3. Therapy (physical therapy, speech language therapy, and occupational therapy)

Service Needs and Gaps

Overall, the research indicates that there is a system gap in long-term residential and
community-based services for some populations in Nebraska. Some of the most important
services listed may be provided to satisfaction and some of the largest gaps may involve
"relatively" unimportant services or have a small percentage of TBI individuals utilizing the
service. Analyzing these results collectively, following is the list of the most important needs that
are currently not being provided at the desired level:

Gaps in Most Needed Services
Cognitive training
Counseling

Behavioral supports
Community skills training
Employment support
Educational services

2B

Looking solely at the importance rating of TBI needs, which may include services currently
being received or received in the past, the most important service needs indicated by individuals
with brain injuries and their caregivers were:

Most Important Needs

Cognitive training

Sources of funding

Primary medical care

Physical therapy

Counseling (individual and family)
Information resources
Occupational therapy

Noohwd =~

Although there is overall satisfaction with medical services, collected information from
stakeholders also indicate there is still a lack of knowledge and awareness of TBI by some
medical professionals and service providers.
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Service providers indicated lack of specialized service (i.e., neurobehavioral services), limited
range of funds for service needs and lack of brain injury training among professionals as the top
gaps in services. In aggregate from all sources, the following areas appear to be the most
prevalent service gaps, which are ranked by the percentage of individuals who need/needed the
service but are currently not receiving/did not receive the service:

Most Prevalent Gaps
1. Employment support
2. Community based services and supports
3. Behavioral supports
4. Counseling
5. Assistive technologies
6. Dental
7. Cognitive training
8. Educational services
9. Housing with supports
10. Social and emotional support/resources

Note that some of the most prevalent gaps listed above may have been ranked as "relatively"
unimportant when compared to for instance cognitive services or primary medical care.

Individual survey respondents reported many changes to their lives since the injury, most often
indicating that things have worsened. The most adversely affected areas were:

* Physical health
* Emotional well-being
* Income

TBI Costs and Funding Mechanisms

Total estimated annual costs for the U.S., based on a rate of 2% of the population, related to
traumatic brain injury are estimated at $60 billion. This includes severe, moderate, and mild
brain injury. This total cost estimate includes both fatal and nonfatal injuries and medical costs
and productivity losses.

Using national research and the estimated 2% cited above, the total estimated brain injury costs
for Nebraska in 2009 is $413,513,208.

It is estimated that the lifetime costs for:
e Mild brain injury - $85,000
* Moderate brain injury - $941,000
e Severe brain injury - $3 million

TBI Waivers

There are 15 states with a TBI waiver and 8 other states with an ABI waiver; Nebraska is one of
the 15 states with a TBI waiver. Nebraska waiver capacity (40 waivers) and utilization (21
waivers) have remained constant from 2005 to 2010 despite an increasing number of TBI
injuries. The average expenditure per waiver recipient has decreased slightly from $32,272 in
2005 to $31,663 in 2010.
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Table B compares Nebraska's waiver program to comparable states' waiver programs. The
proportion of Nebraska's population served and TBI waiver funding are lower than comparable
states. However, individuals with a TBI in Nebraska have also received Aged & Disabled
waivers, which have increased for TBI survivors from 37 waivers in 2005 to 62 in 2010.

Table B. TBI Medicaid Waiver Programs by State (2006)

“ Waiver Name Number Participants Per | Total Annual Expenditures
Served 1,000 Population | Expenditures | Per Participant
Nebraska TBI 21 .01 $614,777 $29,275
Colorado Brain Injury 293 .06 $9,027,735 $30,811
lowa Brain Injury 774 .20 $11,048,583 $14,275
Kansas Head Injury 240 .09 $5,602,952 $23,346
Wyoming ABI 143 .28 $4,327,485 $30,262

Table C shows what services are funded for the TBI waiver programs listed in Table B.
Surrounding states have a notably larger array of services funded. The TBI waiver programs in
other states cover a range of community based supports and rehabilitation services; in this
respect the Nebraska TBI waiver is limited.

Table C. TBI Medicaid Waiver Services Funded by State (2006)

Services Covered

Nebraska Specialized assisted living*

Day care/treatment, behavioral, skills training, home modifications, special
equipment, personal care

Idaho Personal care services, rehabilitation, community and supported living

Case management, consumer directed attendant care, supported community living,
respite care

Personal assistance services, medical equipment, home modifications, AT,
rehabilitation services, transitional living skills

Utah Case management, supported living, supported employment, transportation

Case management, rehabilitation, psychological services, occupational services,
adaptive equipment, personal care

*Specialized assisted living includes assistance with daily living and personal care activities for individuals
in the assisted living facility.

Colorado

lowa

Kansas

Wyoming

One limitation of the TBI waiver is that not all individuals with a brain injury qualify for Medicaid
and, therefore, few would be eligible for the waiver program. A traumatic brain injury trust fund
would be a possible resource to bridge the funding gap for those who are not eligible for a
waiver or for those who are not receiving adequate funds through the waiver program to provide
for the needed services.

TBI Trust Funds

A TBI trust fund represents a possible funding source for providing services for individuals with
a TBI. There are 24 states with a brain injury related trust fund with amounts ranging from
$800,000 to $17 million and the number served ranging from 160 to 21,000. For existing brain
injury trust funds the primary revenue sources have been from all traffic violations, DUI's, car
registration, speeding violations, and reckless driving."®
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When asked about potential uses of a Nebraska TBI trust fund, individuals and caregivers
most frequently selected:

¢ Rehabilitation

e Brain injury research

* Counseling

¢ Assessment and identification of TBI

Service providers most frequently selected the following as their preferred use of potential
trust funds:

*  Community based services and supports
* Rehabilitation
* Job services

Proposed Recommendations

Based on the identified needs, gaps, of the current system of services for individuals with a
brain injury, the following items are recommended as possible actions or changes:

1. Increase awareness of TBI in the system and throughout the community. This includes
increased advocacy for individuals where there are important gaps such as with career
and educational services.

2. Increase TBI education and training for medical professionals and service provider staff.
There needs to be broader awareness and training for professionals, some within the
medical field but more importantly outside of the medical field.

3. Build off existing system and expand access to service coordination, resource
facilitation, and case management. Increase distribution of information on available
resources, address specific needs, and recommend services individualized to the TBI
survivor's needs. This may include:

* A central database of service providers and agencies with contact information

* A designated contact person for service coordination and referrals including
those services outside the medical community

* A focus on case management at the point of release from rehabilitation and
within the following 1-2 years, including during long-term community based
services

* Arecord keeping and follow-up system that would track individual for ongoing
issues and inform individuals on resources that are typically needed throughout
the "community reintegration" process.

* Contact upon release from the hospital or rehabilitation facility either providing
family education and counseling or referring individuals and families to available
services they may need in the future.

* Improve system collaboration
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4. Conduct a Nebraska specific cost analysis. Collaborate with appropriate agencies and
providers to track the average annual cost of TBI in Nebraska throughout the system
and make projections based on the TBI Registry population.

5. Establish a TBI Trust Fund:

The TBI waiver is limited due to eligibility requirements; a traumatic brain injury
trust fund would be a possible resource to bridge the funding gap for those who
are not eligible for a waiver or for those who are not receiving adequate funds
through the waiver program to provide for the needed services.

Possible sources of funding for the trust fund include traffic violations or DUI
fines.

Recommended uses of the trust fund include community based services and
supports, rehabilitation services, counseling, employment supports, and funds for
TBI identification and assessment.

6. Modify and expand the existing TBI waiver program in Nebraska:

Expand the services funded under the TBI waiver. Currently, Nebraska only
funds assisted living services. Comparable states have brain injury waivers that
fund a range of community based supports and rehabilitation services, which
were indicated as service gaps in Nebraska.

Increase the number of waivers and total waiver funding for individuals with a
brain injury.

Modify the TBI waiver requirements to expand eligibility to underserved groups,
which would be an extension of increasing the range of funded services.
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Nebraska Traumatic Brain Injury

Needs and Resources Assessment

Introduction

Based on the Center for Disease Control and Prevention (CDC) estimates from 2002-2006, at
least 1.7 million people sustain a traumatic brain injury (TBI) in the United States each year. Of
those individuals, about 52,000 die, 275,000 are hospitalized, and 1.365 million are treated and
released from an emergency department. Of the 1.7 million injuries, 75% are estimated to be
mild traumatic brain injuries."

Traumatic Brain Injuries are a contributing factor to a third (30.5%) of all injury-related deaths in
the United States.? Direct medical costs and indirect costs of TBI, such as lost productivity,
totaled an estimated $60 billion in the United States in 2000.°

Traumatic brain injury is a serious public health problem in the United States. Each year,
traumatic brain injuries contribute to a substantial number of deaths and cases of permanent
disability.

A TBl is caused by a bump, blow or jolt to the head or a penetrating head injury that disrupts the
normal function of the brain. Not all blows or jolts to the head result in a TBI. The severity of a
TBI may range from “mild,” i.e., a brief change in mental status or consciousness to “severe,”
i.e., an extended period of unconsciousness or amnesia after the injury. The majority of TBls
that occur each year are concussions or other forms of mild TBI."

An acquired brain injury, which includes TBI, is defined according to the Brain Injury Association
of America as an injury to the brain, which is not hereditary, congenital, degenerative, or
induced by birth trauma. An acquired brain injury is an injury to the brain that has occurred after
birth.

Needs and Resource Assessment Purpose

The purpose of the statewide Needs and Resources Assessment is "to identify the service
needs of individuals with brain injury and their families and to describe existing services and
supports, service gaps and system barriers in both the public and private sectors. The
assessment will be used to guide development of the TBI State Plan, to inform and educate the
general public, state agencies and service providers, to promote TBI-favorable policy and the
development of appropriate services and supports to meet the needs of individuals with TBI that
are comprehensive, coordinated, family and person-centered and culturally sensitive." *
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Needs and Resource Assessment Methodology

The TBI needs assessment is a HRSA grant-funded project conducted to determine the gaps
and barriers in services for caregivers and individuals with TBI's and other brain injuries. As
indicated in Table 1, the needs assessment data collection included the following
methodologies:

* Focus Groups with individuals with brain injuries and their caregivers

» Stakeholder surveys with state agencies, service providers, and caregivers and
individuals with brain injuries

* Key informant interviews

Table 1. Number of Participants by Method

Individual/ Caregiver Survey 293
Provider Survey 59
Agency Survey 5
Key Informant Interview 17
Lincoln Focus Group 19
Norfolk Focus Group 25
 TBI Data
o TBI Registry
o Veterans Administration Brain Injury Data
o Hotline and BIA-NE Data
o Medicaid - Aged and Disabled Data
o National Trust Fund Data
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n Nebraska Traumatic Brain Injury Profile

This section describes traumatic brain injury in Nebraska in terms of TBI prevalence and
incidence rates. Prevalence refers to the proportion of people within a given population with a
traumatic brain injury. Incidence refers to the number of new traumatic brain injuries within a
given period for a certain population.

Awareness of the demographics of individuals suffering from brain injuries, the cause of injury,
length of hospital stay, payer source, and place of discharge all give insight into the needed
services and gaps in service in Nebraska. Prevalence and incidence data support the qualitative
information presented throughout the report to indentify at-risk populations. Prevalence and
incidence rates also present insight to the magnitude of services and funding needed and to the
public and private costs of TBI in Nebraska. The following elements were measured based on
Nebraska Traumatic Brain Injury Registry data demographics from 2005-2009:

1. The rates and percentages for TBI related emergency department visits, hospitalizations,
and deaths in Nebraska.

2. The cause of injury or death for TBI related emergency department visits, hospitalizations,
and deaths in Nebraska.

3. The length of stay, discharge status, and payer source (presented in the cost section of the
report) for TBI related emergency department visits and hospitalizations in Nebraska.

Limitations

Prevalence estimates of individuals living with a traumatic brain injury are limited in several
aspects. First, the prevalence rate was calculated based on United States CDC estimates;
Nebraska's prevalence rate may differ from national prevalence rates. Second, the CDC
calculation does not account for disability among individuals who visited the emergency
department but were not admitted to the hospital; therefore prevalence rates will be
underestimated. Finally, prevalence and incidence estimates to not consider individuals who
have sustained a mild or moderate brain injury who do not visit an emergency room or hospital
or who were not properly diagnosed with a brain injury. A significant number of individuals who
suffer a brain injury visit their family physician or do not seek care; therefore, they are not
represented in the data. A majority of concussions for sports injuries and brain injuries to
veterans are also not reported in the estimations as the individuals may not have been admitted
to the emergency department or hospital and veteran incidence data (page 34) was not
comparable due to reporting variations and data limitations. Even considering these limitations,
the CDC model is the most accurate model available for prevalence estimations.

Prevalence of Traumatic Brain Injury

The CDC's National Center for Injury Prevention and Control estimates that 5.3 million U.S.
citizens (2 percent of the population) are living with disability as a result of a traumatic brain
injury. This represents the prevalence of TBI disability, defined as the proportion of persons in
the population at a given time who have disability resulting from a traumatic brain injury.®
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The CDC's estimated 2% prevalence rate is applied to Nebraska's behavioral health regions in
Table 2 to provide an estimated prevalence for Nebraska. Based on historical national
averages, it is estimated that there are 36,527 individuals with a brain injury related disability in
Nebraska.

Table 2. Nebraska Population and Estimate of Known TBI Prevalence °

SLBE U 5010 Population | 2010 TBI Prevalence
Region
Region 1 87,789 1,756
Region 2 135,752 2,715
Region 3 226,320 4,526
Region 4 173,444 3,469
Region 5 444,920 8,898
Region 6 758,116 15,162
Nebraska 1,826,341 36,527

According to research reported by the New York Traumatic Brain Injury Model System in TB/
Research Review: Policy & Practice, for every individual with a known TBI through hospital or
emergency department admissions there are 3-5 others who have brain injuries who are not
diagnosed or receiving care. © Based on this estimate, Table 3 shows the estimation of total
traumatic brain injuries, both known and unknown, in Nebraska. The estimated prevalence is
substantially higher when undiagnosed individuals not receiving care are considered. It should
be noted that the estimate of unknown individuals is limited based on geography, sample size,
and time frame and is best used as a range measurement. When considering the current
services and number of known brain injuries, 36,527 individuals is a more accurate estimate.

Table 3. Total Estimated Nebraska Prevalence ©

Behavioral Health 2010 Known | 2010 Total Prevalence | 2010 Total Prevalence
Region Prevalence (Low Estimate) (High Estimate)
Region 1 1,756 7,024 10,536
Region 2 2,715 10,860 16,290
Region 3 4,526 18,104 27,156
Region 4 3,469 13,876 20,814
Region 5 8,898 35,592 53,388
Region 6 15,162 60,648 90,972
Nebraska 36,527 146,108 219,162

When Nebraska's prevalence is referenced elsewhere in the needs and resource assessment it
will be inferred that the prevalence is 36,527 as this is the estimation based off "known"
incidences and most directly relates to cost of services and the system of existing services.

Incidence of Traumatic Brain Injury

Nebraska Traumatic Brain Injury Registry

Traumatic brain injury incidence rates are calculated for new brain injuries, annually, for specific
populations. The CDC estimates that in the United States, an estimated 1.7 million people
sustain a TBI annually.” Of them:

« 52,000 are deaths,
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e 275,000 are hospitalizations
* 1,365,000 are Emergency Department visits

The Nebraska TBI Registry, maintained by the Nebraska Department of Health and Human
Services, receives data from all acute hospitals in the state. Please note TBI's are NOT reported
from physicians or clinics in the state that may have diagnosed patients with TBI’s. In addition,
incidence rate calculations do not include individuals who were undiagnosed or misdiagnosed.
Therefore, incidence estimates will be underestimated.

Traumatic brain injury incidence rates are documented through certain codes specific to TBI’s
within the registry. The registry data consists of individuals who experienced at least one
diagnosis relating to a brain injury. The registry was analyzed from 2005 to 2009. At the time of
this report, 2010 data was not yet available.

The TBI Registry consists of three databases:

* Emergency Department Database
* Hospital Database
* Death Database

The TBI Registry information in the following sections is measured as rates, which is the
number of individuals per measure of population, and also in percentages, which is the
distribution of individuals per category. For example, the number of males with a TBI per
100,000 males in Nebraska would be a rate and the number of males with TBI per total number
of individuals with TBI would be a percentage.

Rates are calculated based on 2000 census data as 2010 census data was not available by the
release of the needs assessment. Certain incidence rates were compared to United State
averages; when U.S. averages are used, the rate is calculated using an annual average from
1995-2001 to 2000 census data. While a direct comparison of 2005-2009 Nebraska rates to
1995-2001 U.S. rates will not be unbiased given population growth, the comparison does
provide a benchmark for Nebraska.

Certain variables such as race and place of occurrence were measured sporadically in the past
and were not recorded for a high percentage of incidences; therefore, due to the lack of
unbiased measurement and representative data, these variables were excluded from the
analysis.

When possible, TBI related data was collected annually from 2005 to 2009. However, in some
cases data was not available on an annual basis or as far back as 2005 or forward as 2010, so
available data and the data for the most recent year were used in the analysis.

TBI Incidence by Year

The number of Emergency Department and hospital visits related to traumatic brain injuries has

steadily increased from 2005 to 2009. However, the number of deaths has slightly decreased
overall (see Figure 1).
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Figure 1. Traumatic Brain Injuries (2005-2009)

Traumatic Brain Injuries by Year
10,000
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2005 2006 2007 2008 2009
®ED 4,959 6,169 7,100 7,498 8,933
Hospital 827 899 1,064 1,187 1,261
M Death 388 391 376 373 383

The number of traumatic brain injuries is normalized for comparison by computing the number
of injuries or deaths per 100,000 population. Table 4 shows the TBI rate for Emergency
Department and hospital visits as well as deaths for 2009 and for an annual average from 2005-
2009. As stated previously U.S. rates were computed for an annual average of 1995-2001
traumatic brain injuries per 2000 census population data.

Age-adjusted rates account for differences in age distributions between the populations being
compared and allow for an unbiased comparison. Nebraska's age-adjusted hospitalization rate
for both 2009 and 2005-2009 were below the U.S. average of 85.5 TBI's per 100,000
population. The 2009 Emergency Department rate was above the 401.2 U.S. average, but the
2005-2009 average was slightly below the U.S. average. However, the death rates were above
the 18.1 per 100,000 U.S. average for both time periods.®

The later Nebraska time period has some affect on the U.S. comparisons; however, it can be
noted that in general the Emergency Department and death rates for Nebraska were higher
than the hospital rate when compared to U.S. rates.

Table 4. TBI's by Year (Incidence Rate/100,000)

ED Hospital Death
Rate Age Adjusted Rate Age Adjusted Rate Age Adjusted
Rate Rate Rate
2009 500.9 492.4 70.7 66.1 215 20.6
2005-2009 Average 388.7 382.3 58.8 55.3 214 20.6
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Age Breakdown and Incidence

Figure 2 (and Table 5) show that the age makeup of traumatic brain injury related Emergency
Department visits consisted of a younger demographic when compared to hospital visits and

deaths for 2009.

Figure 2. TBI's by Age (2009)

Percent of ED Visits, Hospital Visits, and Deaths by Age (2009)
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Table 5. TBI's by Age (2009)

ED Hospital Death

n % n % n %
Under 1 299 3% 17 1% 2 1%
1-4 1,118 12% 33 3% 7 2%
5-14 1,492 17% 55 4% 7 2%
15-24 1,952 22% 185 15% 57 15%
25-34 869 10% 90 7% 55 14%
35-44 673 7% 84 7% 44 11%
45-54 677 8% 141 11% 54 14%
55-64 535 6% 123 10% 41 11%
65-74 417 5% 124 10% 30 8%
75-84 478 5% 222 17% 44 11%
85+ 423 5% 187 15% 42 11%

A review of age breakdown of traumatic brain injury related ED visits, hospital visits, and deaths
have not changed notably from 2005 to 2009 (See Table 6). The only change would be an
upward trend in brain injury related deaths for 25 and over when compared to individuals under

25.
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Table 6. TBI's by Age (2005-2009)

ED Hospital Death

05 | 06 | 07 | 08 | 09 | 05 | 06 | 07 | 08 | 09 | 05 | 06 | O7 | 08 | 09
Under 1 4% | 4% | 3% | 4% | 3% | 3% | 2% | 2% [ 2% | 1% | 1% | 1% | 0% | 1% | 1%
1-4 12% | 13% | 12% | 12% [13% | 4% | 3% | 2% [ 2% | 3% | 1% | 1% | 1% | 1% | 2%
5-14 18% | 17% | 17% | 16% [17% | 6% | 6% | 6% | 5% | 4% | 4% | 3% | 4% | 2% | 2%
15-24 24% | 23% | 22% | 22% | 22% | 14% | 15% | 13% | 12% | 15% | 22% | 21% | 20% | 18% | 15%
25-34 9% | 9% [10% |10% [10% | 7% | 7% | 8% | 7% | 7% |11% | 9% |10% | 12% | 14%
35-44 7% | 7% | 8% | 8% | 8% | 8% | 7% | 8% | 6% | 7% |11% | 11% |11% | 9% |11%
45-54 7% | 7% | 7% | 8% | 8% | 8% | 9% | 10% |11% | 11% | 13% | 13% | 13% | 13% | 14%
55-64 5% | 4% | 5% | 6% | 6% | 7% | 9% | 7% | 8% | 10% |10% | 12% | 8% | 8% |11%
65-74 4% | 4% | 5% | 5% | 5% |10% |[10% | 12% [11% |10% | 5% | 8% | 7% | 8% | 8%
75-84 6% | 6% | 6% | 7% | 5% | 19% |16% | 19% | 19% | 18% | 13% | 12% | 16% | 16% | 11%
85+ 4% | 5% | 5% | 5% | 5% |13% |[15% | 13% [17% | 15% |10% | 9% | 9% | 14% | 11%

The incidence rates for ED visits, hospital visits, and deaths by age are shown in Table 7 (for
the year 2009) and Table 8 (average rates for 2005 through 2009). The incidence of brain injury
related Emergency Department visits was highest for individuals 85 and older and 4 and
younger. Hospitalization and death incidence was highest for individuals 65 and older. There
was also a higher hospitalization and death incidence for 15-24 years olds compared to
Emergency Department visits.

In general, Nebraska had a lower Emergency Department and hospitalization incidence for
those younger than 65 when compared to the U.S. average. However, the death rates for
almost every age group were higher in Nebraska. This was especially evident for the older
populations.

Table 7. 2009 TBI's by Age (Incidence Rate/100,000)

Year (s) ED Hospital Death
Rate U.S. Rate* Rate U.S. Rate* Rate U.S. Rate*

Under 1 1,110.1 1035 63.1 29.9 7.4 57
1-4 1,063.2 31.4 6.7

5-14 623.3 586 23.0 55.0 29 4.13
15-24 744.5 573 70.6 116.4 21.7 26.0
25-34 373.9 358 38.7 73.6 23.7 18.9
35-44 299.5 291 374 66.5 19.6 17.2
45-54 263.5 211 54.9 57.6 21.0 16.4
55-64 274.6 151 63.1 61.6 21.0 17.0
65-74 356.1 158 105.9 86.8 25.6 225
75-84 577.7 336 268.3 979 1 53.2 50.6
85+ 1,031.5 456.0 102.4

*U.S. Rates consist of an annual average from 1995-2001 to 2000 Census Data
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Table 8. 2005-2009 TBI's by Age (Incidence Rate/100,000)

Year (s) ED Hospital Death
Rate U.S. Rate* Rate U.S. Rate* Rate U.S. Rate*

Under 1 946.7 1035 78.0 29.9 7.4 57
1-4 807.4 26.6 3.8

5-14 485.4 586 23.4 55.0 4.6 4.13
15-24 595.4 573 54.2 116.4 28.2 26.0
25-34 281.8 358 32.7 73.6 18.9 18.9
35-44 231.4 291 325 66.5 18.2 17.2
45-54 196.2 211 41.3 57.6 19.5 16.4
55-64 189.4 151 452 61.6 19.0 17.0
65-74 263.0 158 95.7 86.8 23.1 225
75-84 504.0 336 230.8 979 1 62.9 50.6
85+ 809.6 380.4 97.5

*U.S. Rates consist of an annual average from 1995-2001 to 2000 Census Data

Gender Breakdown and Incidence

Tables 9-11 and Figure 3 show that there has been a higher number and percent of male ED
visits, hospitalizations, and deaths when compared to female incidences. The nominal and age
adjusted rate per 100,000 population was greater for males. Percentages also suggest that the
proportion of brain injuries that are male increases with severity.

Table 9. TBI by Gender (2009)

ED Hospital Death
n % n % n %
Male 4,922 | 55% 727 58% 266 70%
Female 4,011 | 45% 534 42% 117 30%

Nebraska males and females both had higher emergency department and death incidence rates
when compared on an age adjusted basis with the United States. The hospitalization incidence
for both males and females in Nebraska was lower than the United States.

Table 10. Male TBI's by Year (Incidence Rate/100,000)

ED Hospital Death
Year (s Age Age Age
( ) Rate |Adjusted U'S'* Rate | Adjusted U'S'* Rate | Adjusted U'S'*
Rate Rate Rate
Rate Rate Rate
2009 556.6 | 550.3 470 | 82.2 83.4 110.4 | 30.1 30.2 28.4
2005-2009 Average 437.0 - 470 | 70.0 - 110.4 | 30.1 - 28.4

*U.S. Rates consist of an annual average from 1995-2001 to 2000 Census Data
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Table 11. Female TBI's by Year (Incidence Rate/100,000)

ED Hospital Death
Year (s Age Age
( ) Rate |Adjusted U'S'* Rate | Adjusted U'S'* Rate | Adjusted U'S'*
Rate Rate Rate
Rate Rate Rate
2009 446.1 | 432.2 329 | 59.4 49.3 61.7 | 13.0 11.7 8.9
2005-2009 Average 341.2 - 329 | 47.7 - 61.7 | 129 8.9

*U.S. Rates consist of an annual average from 1995-2001 to 2000 Census Data

Figure 3. TBI Injuries and Deaths by Gender (2005-2009)
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TBI by Age and Gender

Table 12 separates the data by age and gender. Comparing this TBI data by age group and
gender graphically in Figures 4-6 indicates that males have a higher percent of ED visits,
hospitalizations, and deaths for younger individuals when compared to females. For example,

Figure 5 shows that 25% of female hospitalizations were for individuals 85 years old and over,

compared to 8% for males. A majority of this difference is not a reflection of rate differences but
a reflection of total population variation for each age group for males and females. However, the
data is useful when considering services and funding for demographic populations in Nebraska.

2010 Nebraska TBI Needs

and Resources Assessment | 21




Table 12. TBI's Age by Gender (2009)

ED Hospital Death
Male Female Male Female Male Female
Under 1 166 133 9 8 1 1
1-4 653 465 19 14 2 5
5-14 1,002 490 31 24 5 2
15-24 1,165 787 125 60 44 13
25-34 478 391 72 18 41 14
35-44 336 337 63 21 32 12
45-54 344 333 94 47 43 11
55-64 249 286 77 46 34 7
65-74 187 230 65 59 22 8
75-84 210 268 116 106 20 24
85+ 132 291 56 131 22 20

Figure 4. TBlI Emergency Department Visits by Age and Gender

Percent of Emergency Department TBI Cases
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Figure 5. TBI Hospitalization by Age and Gender
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Percent of TBI Hospitaliztions by Age and Gender (2009)
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Figure 6. TBI Deaths by Age and Gender
Percent TBI Deaths by Age and Gender (2009)
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The incidence rates (number per 100,000 people) for ED visits for both males and females were
highest for younger and elderly individuals, the two extremes of the age scale. The ED
incidence rate for male was much higher for younger age groups when compared to females.
Both hospitalization and death incidence rates for males and females were highest for older age
groups. The average incidence rates from 2005-20009 for males and females is shown in
Figure 7.

Figure 7. TBI Incidence Rates by Age and Gender (Incidence Rate/100,000)
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Incidence Rates from 2005-2009 (Per 100,000 Population)
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Tables 13 and 14 compare Nebraska's incidence rate to the U.S. for males and females,
respectively, per 100,000 population. Nebraska's hospital incidence rate for both males and
females is below the United States average for those under 55 years old, but higher for those
over 55. For a majority of the age groups for both males and females in Nebraska, the death
and emergency department incidence rates are above the United States averages.

Table 13. 2009 Male TBI's by Age (Incidence/100,000)

Year (s) ED Hospital Death
Rate U.S. Rate* Rate U.S. Rate* Rate U.S. Rate*
Under 1 1,196.7 64.9 7.2
1-4 1,214.2 1,254 35.3 954 3.7 6.3
5-14 820.0 743 254 74.6 4.1 5.3
15-24 867.6 647 93.1 159.1 32.8 40.3
25-34 398.2 441 60.0 105.5 34.2 29.8
35-44 294.2 361 55.2 95.7 28.0 26.6
45-54 268.5 205 73.4 81.0 33.6 26.0
55-64 258.6 - 80.0 79.4 35.3 27.5
65-74 341.9 - 118.8 103.6 40.2 36.7
75-84 614.0 339.2 58.5
85+ 1,047 1 323 4442 276.0 174.5 83.7
*U.S. Rates consist of an annual average from 1995-2001 to 2000 Census Data
Table 14. 2009 Female TBI's by Age (Incidence Rate/100,000)
ED Hospital Death
Rate U.S. Rate* Rate U.S. Rate* Rate U.S. Rate*
Under 1 1,018.1 806 61.2 63.7 7.7 5.0
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1-4 905.1 27.3 9.7

5-14 418.2 432 20.5 34.4 1.7 2.9
15-24 615.3 499 46.9 72.3 10.2 11.4
25-34 347.9 273 16.0 41.4 12.5 7.9
35-44 304.9 222 19.0 37.6 10.9 7.8
45-54 258.6 217 36.5 35.1 8.5 7.1

55-64 290.2 182 46.7 45.3 7.1 7.4
65-74 368.6 - 94.6 73.1 12.8 11.0
75-84 5562.1 218.4 49.4

85+ 1,024.6 344 461.2 269.9 70.4 316

*U.S. Rates consist of an annual average from 1995-2001 to 2000 Census Data

Breakdown by County

Figures 8,10, and 12 depict brain injury cases by emergency department, hospital inpatient, and
death data, respectively. Figures 9,11, and 13 depict brain injury incidence rates (number of
TBIs per 100,000 people) by emergency department, hospital inpatient, and death data,
respectively. The map is shaded according to county density, with the darkest shades indicating
the highest number or incidence of individuals with a brain injury related diagnosis.

Appendix A shows the exact numbers for each county by emergency department, hospital
inpatient, and death numbers for the average five year time period, 2005-2009. Appendix B
show this data for 2009, exclusively.

Figure 8. TBI Emergency Department Visits by County (2005-2009)
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Figure 9 shows that some counties, such as Logan County, that had a relatively small number
of TBI related ED visits had a high incidence rate. The Nebraska counties with the highest
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prevalence rates were Logan, Sarpy, Cass, Lincoln, Platte, and Pawnee counties. Appendix C
shows a larger map of Figure 9.
Figure 9. 2005-2009 Emergency Department Visits by County (Incidence Rate/100,000) *?
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The Nebraska counties with the highest hospitalization incidence rates were Thomas, Garden,
Chase, Wheeler, Frontier, Franklin, and Pawnee counties. Appendix D shows a larger map of

Figure 11.

Figure 11. 2005-2009 TBI Hospitalizations by County (Incidence Rate/100,000) o
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Figure 12. TBI Deaths by County (2005-2009) *
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Thomas and Chase counties had the highest death incidence rate. Appendix E shows a larger

map of Figure 13.

Figure 13. 2005-2009 TBI Deaths by County (Incidence Rate/100,000) 9
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Tables 15-17 and Figures 14-16 show Emergency Department, hospital inpatient, and death
numbers by behavioral health region for 2009. Separating individuals by region in addition to
counties (above) gives a more generalized picture of the areas of the state that may be
underserved when compared with available services and qualitative survey and informant
responses.

The percentage of TBI related ED visits for Region 6 has been increasing from 2005-2009 while
the percent from Region 2 has been decreasing.

Table 15. TBI Emergency Department Visits by Behavioral Health Regions (2005-2009)

Regions 2005 2006 2007 2008 2009

n % n % n % n % n %
Region 1 245 | 49% | 290 | 4.7% | 341 48% | 337 | 45% | 395 | 4.4%
Region 2 406 | 82% | 365 | 59% | 413 | 58% | 426 | 5.7% | 531 5.9%
Region 3 567 |11.4% | 738 |12.0% | 620 | 87% | 707 | 9.4% | 881 9.9%
Region 4 342 | 69% | 464 | 7.5% | 543 | 7.6% | 593 | 7.9% | 677 | 7.6%
Region 5 1,267 | 25.6% | 1,489 | 24.1% | 1,643 | 23.1% | 1,668 | 22.2% | 2,065 | 23.1%
Region 6 2,123 | 42.8% | 2,816 | 45.6% | 3,540 | 49.9% | 3,767 | 50.2% | 4,384 | 49.1%
Unknown 8 0.2% 7 0.1% 0 0.0% 0 0.0% 0 0.0%
Total 4,958 6,169 7,100 7,498 8,933
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Figure 14. TBI Emergency Department Visits by Region (2009)
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The percent of TBI hospitalization from Region 5 have increased from 2005-2009 while the
percent from Region 4 has decreased.

Table 16. TBI Hospitalizations by Behavioral Health Regions (2005-2009)

Regions 2005 2006 2007 2008 2009

n % n % n % n % n %
Region 1 61 7.4% 70 7.8% 73 6.9% 77 6.5% 77 6.1%
Region 2 73 8.8% 57 6.3% 83 7.8% 92 7.8% 85 6.7%
Region 3 107 |12.9% | 127 [14.1% | 144 | 13.5% | 168 |14.2% | 147 |11.7%
Region 4 87 10.5% | 108 |12.0% | 118 |11.1%| 100 | 8.4% 103 | 8.2%
Region 5 170 | 20.6% | 212 [23.6% | 242 [22.7% | 310 |26.1% | 343 |27.2%
Region 6 327 [395% | 323 |35.9% | 404 |38.0% | 440 |37.1% | 506 |40.1%
Unknown 2 0.2% 2 0.2% 0 0.0% 0 0.0% 0 0.0%
Total 827 899 1,064 1,187 1,261

Figure 15. TBI Hospitalizations by Region (2009)
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The percent of TBI related deaths from Region 1 and Region 3 have increased from 2005-2009
while the percent from Region 4 has decreased.

Table 17. TBI Deaths by Behavioral Health Regions (2005-2009)

Regions 2005 2006 2007 2008 2009

n % n % n % n % n %
Region 1 22 5.7% 23 5.9% 23 6.1% 23 6.2% 31 8.1%
Region 2 32 8.2% 30 7.7% 28 7.4% 33 8.8% 27 7.0%
Region 3 59 15.2% | 51 13.0% | 50 13.3% | 60 16.1% | 70 18.3%
Region 4 57 14.7% | 51 13.0% | 52 13.8% | 42 11.3% | 49 12.8%
Region 5 78 |201%| 88 |225% | 88 |234%/| 81 21.7% | 72 18.8%
Region 6 135 | 34.8% | 147 |37.6% | 135 [359% | 134 |359% | 132 |34.5%
Unknown/Outside NE 5 1.3% 1 0.3% 0 0.0% 0 0.0% 2 0.5%
Total 388 391 376 373 383

Figure 16. TBI Deaths by Region (2009)
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Appendix F shows tables that separate ED visits, hospitalizations, and deaths for each region
by age group for 2009. In all Regions, youth and young adults (1-24) have the highest visits to

the ED but hospitalization and death rates are most prevalent in the over 45 age groups across
all regions.
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TBI Registry Data by Cause of Injury or Death

Figure 17 depicts an overview of the most frequent, top 5 for each category, causes of brain
related injury or death. Falls, being struck by or against, and motor vehicle crashes are the most
frequent causes of ED or hospital visits, while brain injury related deaths have a higher
percentage of firearm related causes and lower percentage of struck by or against causes.

Tables 18-20 include the cause of injury or death by year and give more detail about injuries
and trends. Overall, there was relatively little change in the order of most frequent causes of
brain related injury or death over the past 5 years.

Figure 17. TBI Top Causes of Injury or Death (2009)
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Top Causes of Brain Related Injury or Death (2009)
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Table 18. Emergency Department Cause of Injury by Year

Emergency Department gawi{i[i}3 2006 2007 2008 2009
Cause of Injury
n % n % n % n % n %

Falls 2,247 |145.3%| 2,863 |46.4%| 3,486 |49.1%| 3,699 [49.3% | 4,422 |49.5%
Struck By/Against 1,279 |125.8%| 1,578 |25.6%| 1,564 |22.0%| 1,797 |24.0%| 2,129 |23.8%
Motor Vehicle 675 [13.6%| 798 |12.9%| 1,027 [14.5%| 985 |13.1%| 1,118 [12.5%
Other Transportation 199 [ 4.0% | 215 | 3.5% | 216 | 3.0% | 218 | 2.9% | 266 | 3.0%
Pedal Cyclist: Other 161 [ 3.2% | 175 | 2.8% | 183 | 2.6% | 183 | 24% | 217 | 2.4%
Cut/Pierce 23 |05% | 19 [03% | 26 |04% | 37 |05% | 28 |0.3%
Natural/Environmental 22 |04% | 32 |05% | 36 |05% | 31 |04% | 49 |0.5%
Firearm 10 [ 02% | 19 |0.3% 7 0.1% | 13 | 0.2% 7 0.1%
Pedestrian: Other 9 0.2% 5 0.1% 6 01% | 11 | 0.1% 9 0.1%
Overexertion 7 0.1% 7 0.1% 9 01% | 11 | 0.1% 9 0.1%
Machinery 7 0.1% 5 0.1% | 10 | 0.1% 9 01% | 17 | 0.2%
Drowning 4 0.1% 3 0.0% 2 0.0% 1 0.0% 2 0.0%
Fire/Burn 1 0.0% 1 0.0% 2 0.0% 2 0.0% 2 0.0%
Poisoning 0 0.0% 4 0.1% 2 0.0% 4 0.1% 3 0.0%
Suffocation 0 0.0% 3 0.0% 0 0.0% 0 0.0% 7 0.1%
Unspecified/Other Classifiable | 315 | 6.4% | 442 |7.2% | 524 | 7.4% | 497 | 6.6% | 648 | 7.3%
Total 4,959 6,169 7,100 7,498 8,933

Table 19. Hospital Cause of Injury by Year
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Hospital 2005 2006 2007 2008 2009
Cause of Injury
n % n % n % n % n %
Falls 422 |51.0%| 461 [51.3%| 555 |52.2%| 673 |56.7%| 656 |52.0%
Motor Vehicle 211 |25.5%| 187 |20.8%| 257 |24.2%| 244 |20.6%| 306 [24.3%
Struck By/Against 61 |74% | 77 |86% | 83 |78% | 96 |81% | 83 |6.6%
Other Transportation 32 |39% | 49 |55% | 42 |39% | 52 |44% | 73 |58%
Pedal Cyclist: Other 16 [19% | 16 [1.8% | 11 [|1.0% | 19 |1.6% | 18 |1.4%
Firearm 9 11% | 15 [ 1.7% 3 03% | 14 |12% | 15 |1.2%
Natural/Environmental 7 08% | 10 |1.1% 5 05% | 10 | 0.8% 8 0.6%
Pedestrian: Other 3 0.4% 1 0.1% 0 0.0% 1 0.1% 0 0.0%
Poisoning 2 0.2% 3 0.3% 1 0.1% 0 0.0% 1 0.1%
Machinery 1 0.1% 1 0.1% 2 0.2% 3 0.3% 2 0.2%
Overexertion 1 0.1% 1 0.1% 0 0.0% 0 0.0% 0 0.0%
Fire/Burn 0 0.0% 0 0.0% 1 0.1% 0 0.0% 3 0.2%
Cut/Pierce 0 0.0% 0 0.0% 1 0.1% 1 0.1% 3 0.2%
Drowning 0 0.0% 0 0.0% 1 0.1% 0 0.0% 0 0.0%
Suffocation 0 0.0% 0 0.0% 1 0.1% 0 0.0% 3 0.2%
Unspecified/Other Classifiable | 62 | 7.5% | 78 |87% | 101 |95% | 74 |62% | 90 |7.1%
Total 827 899 1,064 1,187 1,261
Table 20. Cause of Death by Year
Death Registry 2005 2006 2007 2008 2009
Cause of Death
n % n % n % n % n %

Motor Vehicle 159 [42.0%| 156 |40.4%| 153 |41.6%| 119 |32.2%| 131 |34.7%
Firearm 101 |26.6%| 102 |26.4%| 82 [22.3%| 96 |26.0%| 99 |26.2%
Falls 79 [20.8%| 73 [18.9%| 91 |[24.7%| 114 |30.9%| 107 [28.3%
Other Transportation 6 1.6% | 12 |31% | 16 |4.3% 6 1.6% | 18 |4.8%
Pedal Cyclist: Other 4 1.1% 0 0.0% 0 0.0% 1 0.3% 1 0.3%
Struck By/Against 3 0.8% 5 1.3% 2 0.5% 5 1.4% 5 1.3%
Pedestrian: Other 2 0.5% 4 1.0% 2 0.5% 1 0.3% 3 0.8%
Machinery 2 0.5% 1 0.3% 1 0.3% 4 1.1% 0 0.0%
Drowning 2 0.5% 0 0.0% 1 0.3% 0 0.0% 0 0.0%
Cut/Pierce 1 0.3% 1 0.3% 2 0.5% 0 0.0% 0 0.0%
Natural/Environmental 0 0.0% 1 0.3% 1 0.3% 0 0.0% 1 0.3%
Suffocation 0 0.0% 0 0.0% 2 0.5% 3 0.8% 1 0.3%
Poisoning 0 0.0% 2 0.5% 1 0.3% 1 0.3% 0 0.0%
Unspecified/Other Classifiable 20 |53%| 29 |75% | 14 [3.8% | 19 |51% | 12 |3.2%
Total 379 386 368 369 378

Table 21 through Table 26 show the number and incidence rates (per 100,000 population) for
emergency department visits, hospitalizations, and deaths by age group.

The incidence rate for falls is higher for individuals under 1 and over 65 for emergency
department and hospital visits and higher for individuals over 65 for deaths. Incidence rates
involving motor vehicles or being struck by/against was highest for 25-44 year olds for all three

registries.
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Table 21. Emergency Department Cause of Injury by Age (2009)

ED Age <1 1-14 15-24 25-44 45-64 65+
Cause of Injury
n % n % n % n % n % n %

Falls 233 | 78% |1,411| 54% | 432 | 22% | 525 | 34% | 704 | 58% |1,117| 85%
Struck By/Against 44 | 15% | 740 | 28% | 689 | 35% | 427 |28% | 175 | 14% | 54 | 4%
Motor Vehicle 5 2% | 109 | 4% | 487 |25% | 296 |19% | 156 |13% | 65 | 5%
Other Transportation 1 0% | 72 | 3% | 85 | 4% | 52 | 3% | 47 | 4% 9 1%
Pedal Cyclist: Other 0 0% | 141 | 5% | 30 | 2% | 20 | 1% | 24 | 2% 2 0%
Cut/Pierce 0 0% 6 0% 9 0% | 10 | 1% 0 0% 3 0%
Natural/Environmental 0 0% 15 | 1% 7 0% 12 1% 10 1% 5 0%
Firearm 0 0% 0 0% 0 0% 3 0% 2 0% 2 0%
Pedestrian: Other 0 0% 2 0% 3 0% 2 0% 1 0% 1 0%
Overexertion 1 0% 1 0% 3 0% 1 0% 1 0% 2 0%
Machinery 0 0% 1 0% 3 0% 6 0% 5 0% 2 0%
Drowning 0 0% 0 0% 0 0% 2 0% 0 0% 0 0%
Fire/Burn 0 0% 0 0% 1 0% 0 0% 1 0% 0 0%
Poisoning 0 0% 0 0% 1 0% 2 0% 0 0% 0 0%
Suffocation 0 0% 2 0% 1 0% 3 0% 1 0% 0 0%
gnspecified/Other 15 | 5% | 110 | 4% | 201 | 10% | 181 | 12% | 85 | 7% | 56 | 4%
Total 299 2,610 1,952 1,542 1,212 1,318

Table 22. 2009 Emergency Department Cause of Injury by Age (Incidence Rate/100,000)

S LDt Overall | Age <1| 1-14 | 15-24 | 25-44 | 45-64 | 65+
Cause of Injury

Falls 247.9 865.0 409.5 164.8 114.8 155.8 463.8
Struck By/Against 119.4 163.4 214.8 262.8 93.4 38.7 22.4
Motor Vehicle 62.7 18.6 31.6 185.7 64.7 34.5 27.0
Other Transportation 14.9 3.7 20.9 324 11.4 10.4 3.7
Pedal Cyclist: Other 12.2 0.0 40.9 11.4 4.4 5.3 0.8
Natural/Environmental 2.7 0.0 4.4 2.7 2.6 2.2 2.1
Cut/Pierce 1.6 0.0 1.7 3.4 2.2 0.0 1.2
Unspecified/Other Classifiable 36.3 55.7 31.9 76.7 39.6 18.8 23.3
Total 4953 | 1,110.1 | 757.6 706.4 337.3 268.3 547.2

*Rates of less than 1 per 100,000 were excluded from following tables

Table 23. Hospital Cause of Injury by Age (2009)
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Hospital Age <1 1-14 15-24 25-44 45-64 65+

Cause of Injury n % n % n % n % n % n %
Falls 7 |41% | 30 |34% | 20 |11%| 28 |16% | 129 |49% | 432 | 81%
Motor Vehicle 0 0% | 25 [28% | 105 |57% | 68 |39% | 66 |25% | 42 | 8%
Struck By/Against 0 0% 6 7% | 26 |14% | 30 |17% | 11 | 4% | 10 | 2%
Other Transportation 1 6% 8 9% | 18 |10% | 15 | 9% | 25 | 9% 6 1%
Pedal Cyclist: Other 0 0% 5 6% 0 0% 3 2% 8 3% 2 0%
Firearm 0 0% 0 0% 8 4% 3 2% 3 1% 1 0%
Natural/Environmental 0 0% 4 5% 1 1% 0 0% 1 0% 2 0%
Cut/Pierce 0 0% 0 0% 1 1% 0 0% 2 1% 0 0%
Machinery 0 0% 0 0% 0 0% 0 0% 1 0% 1 0%
Fire/Burn 0 0% 0 0% 0 0% 1 1% 0 0% 2 0%
Poisoning 0 0% 0 0% 1 1% 0 0% 0 0% 0 0%
Suffocation 0 0% 0 0% 1 1% 1 1% 0 0% 1 0%
gnspecified/Other 9 |53%| 10 [11%| 4 | 2% | 15 | 9% | 18 | 7% | 34 | 6%
Total 17 88 185 174 264 533

Table 24. 2009 Hospital Cause of Injury by Age (Incidence Rate/100,000)

calospital Overall| Age <1| 1-14 | 15-24 | 25-44 | 45-64 | 65+
ause of Injury

Falls 36.2 26.0 8.7 7.6 6.1 28.6 179.4
Motor Vehicle 17.2 0.0 7.3 40.0 14.9 14.6 17.4
Struck By/Against 4.7 0.0 1.7 9.9 6.6 2.4 4.2
Other Transportation 4.1 3.7 2.3 6.9 3.3 55 2.5
Pedal Cyclist: Other 1.0 0.0 1.5 0.0 0.7 1.8 0.8
Unspecified/Other Classifiable 5.0 33.4 2.9 1.5 3.3 4.0 14.1
Total 70.7 63.1 25.5 70.6 38.1 58.4 221.3

Table 25. Death Registry Cause of Injury by Age (2009)

Death Registry Age <1 1-14 15-24 25-44 45-64 65+

Cause of Death n % n % n % n % n % n %
Motor Vehicle 2 |18% | 37 |[49% | 225 | 61% | 179 | 42% | 161 | 37% | 114 | 19%
Firearm 0 0% 5 7% | 102 | 28% | 150 | 36% | 154 | 35% | 69 | 12%
Falls 0 0% 3 4% 10 | 3% | 29 | 7% | 66 | 15% | 356 | 60%
Other Transportation 1 9% 7 9% 15 | 4% 14 | 3% 12 | 3% 9 2%
Struck By/Against 0 0% 2 3% 1 0% 6 1% 7 2% 4 1%
Pedestrian: Other 2 |18% | O 0% 1 0% 7 2% 2 0% 1 0%
Pedal Cyclist: Other 0 0% 1 1% 1 0% 1 0% 2 0% 1 0%
Cut/Pierce 0 0% 0 0% 0 0% 2 0% 1 0% 1 0%
Natural/Environmental 0 0% 0 0% 0 0% 1 0% 1 0% 1 0%
Machinery 0 0% 1 1% 1 0% 2 0% 3 1% 1 0%
Drowning 0 0% 0 0% 3 1% 0 0% 0 0% 0 0%
Poisoning 0 0% 0 0% 1 0% 2 0% 0 0% 1 0%
Suffocation 0 0% 0 0% 1 0% 4 1% 1 0% 0 0%
gnspecified/Other 6 |55%| 19 |25% | 9 | 2% | 25 | 6% | 27 | 6% | 39 | 7%
Total 1 75 370 422 437 597

Table 26. 2009 Death Registry Cause of Injury by Age (Incidence Rate/100,000)
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Death Registry

Overall| Age <1| 1-14 | 15-24 | 25-44 | 45-64 | 65+

Cause of Death

Motor Vehicle 40.3 7.4 10.7 85.8 39.2 35.6 47.3
Firearm 26.9 0.0 1.5 38.9 32.8 34.1 28.6
Falls 26.0 0.0 0.9 3.8 6.3 14.6 147.8
Other Transportation 3.3 3.7 2.0 5.7 3.1 2.7 3.7

Struck By/Against 1.1 0.0 0.6 0.4 1.3 1.5 1.7

Unspecified/Other Classifiable 7.0 22.3 55 3.4 55 6.0 16.2
Total 107.2 40.8 21.8 141.1 92.3 96.7 247.9

Table 27 and Table 28 show the number and incidence rate for TBI related emergency
department visits, hospitalizations, and deaths for males and females. Females had a lower
incidence rate for almost every cause of injury; however, the rate of falls was similar between
genders. Males had a notably higher incidence rate for brain injuries resulting from being struck
by or against, firearms, and pedal cyclist.

Table 27. Cause by Gender (2009)

Cause ED Hospital Death
Male Female Male Female Male Female
Falls 2,186 2,236 338 318 55 52
Struck By/Against 1,380 749 67 16 5 0
Motor Vehicle 574 544 176 130 89 42
Other Transportation 150 116 45 28 13 5
Pedal Cyclist: Other 146 71 12 6 0 1
Cut/Pierce 20 8 3 0 0 0
Natural/Environmental 29 20 5 3 0 1
Firearm 6 1 14 1 90 9
Pedestrian: Other 7 2 0 0 1 2
Overexertion 5 4 0 0 0 0
Machinery 15 2 2 0 0 0
Drowning 1 1 0 0 0 0
Fire/Burn 1 1 2 1 0 0
Poisoning 1 2 1 0 0 0
Suffocation 4 3 3 0 1 0
Unspecified/Other Classifiable 397 251 59 31 12 5
Total 4,922 4,011 727 534 266 117

Table 28. 2009 Cause by Gender (Incidence Rate/100,000)
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ED Hospital Death
Male Female Male Female Male Female
Falls 259.2 257.6 40.1 36.6 6.5 6.0
Struck By/Against 163.6 86.3 7.9 1.8 0.6 0.0
Motor Vehicle 68.1 62.7 20.9 15.0 10.6 4.8
Other Transportation 17.8 13.4 5.3 3.2 1.5 0.6
Pedal Cyclist: Other 17.3 8.2 1.4 0.7 0.0 0.1
Cut/Pierce 2.4 0.9 0.4 0.0 0.0 0.0
Natural/Environmental 3.4 2.3 0.6 0.3 0.0 0.1
Firearm 0.7 0.1 1.7 0.1 10.7 1.0
Pedestrian: Other 0.8 0.2 0.0 0.0 0.1 0.2
Overexertion 0.6 0.5 0.0 0.0 0.0 0.0
Machinery 1.8 0.2 0.2 0.0 0.0 0.0
Drowning 0.1 0.1 0.0 0.0 0.0 0.0
Fire/Burn 0.1 0.1 0.2 0.1 0.0 0.0
Poisoning 0.1 0.2 0.1 0.0 0.0 0.0
Suffocation 0.5 0.3 0.4 0.0 0.1 0.0
Unspecified/Other Classifiable 47 .1 28.9 7.0 3.6 1.4 0.6
Total 583.6 462.1 86.2 61.5 31.5 13.5

TBI by Length of Stay

As reported in Table 29, nearly all individuals were in the emergency department for a day or
less; this has been consistent from 2005-2009. Over 80% of TBI hospitalizations were from 0-7
days, with over a third between 1 and 3 days (Table 30).

Table 29. Emergency Department Length of Stay
Emergency Department 2005 2006 2007 2008 2009
Length of Stay n % n % n % n % n %
1 Day 4,884 198.5%| 6,055 (98.2%| 6,972 |98.2%| 7,348 |98.0%| 8,840 |99.0%
1-3 Days 42 [1.0%| 63 [1.0%| 71 [1.0%]| 84 [11%]| 69 |0.8%
4-7 Days 15 10.3% | 16 [0.3%| 22 |03%| 23 |0.3% | 11 |0.1%
8-14 Days 5 [02% ]| 14 [02%]| 15 [0.2% | 12 |0.2% | 10 |0.1%
15-21 Days 6 [01%]| 5 |01%]| 6 [01%]| 11 |01% 1 0.0%
22-30 Days 2 101%| 8 |01%| 8 [01%| 11 |01% 1 0.0%
31+ Days 5 |101%| 8 |01%| 6 [01%]| 9 |01% 1 0.0%
Table 30. Hospital Length of Stay
Hospital 2005 2006 2007 2008 2009
Length of Stay n % n % n % n % n %
1 Day 213 [25.8%| 213 |23.7%| 234 |22.0%| 244 |20.6%| 273 |21.6%
1-3 Days 244 (29.5%| 293 |32.6%| 336 |31.6%| 402 |33.9%| 417 |33.1%
4-7 Days 216 [26.1%| 238 |26.5%| 285 |26.8%| 322 |27.1%| 350 |27.8%
8-14 Days 95 [11.5%| 95 |10.6%| 127 |11.9%| 119 |10.0%| 132 [10.5%
15-21 Days 31 |3.7%| 31 |34%| 49 |46% | 48 |4.0% | 52 |4.1%
22-30 Days 16 [1.9% | 19 [21%]| 16 [1.5% | 38 |3.2% | 19 |1.4%
31+ Days 12 [1.5% | 10 [11%]| 17 [1.6%| 14 |1.2% | 18 |1.4%

TBI Registry Data by Discharge Status
Tables 31 and 32 report discharge statuses for ED and hospitalization patients. A majority of
individuals who were in the ED or hospitalized for a brain injury were released to their home.
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However, a high percent of hospital patients were released to skilled nursing facilities, inpatient
rehabilitation facilities (IRF), or expired.

Table 31. Emergency Department Discharge Status

Emergency Department 2005 2006 2007 2008 2009
Discharge Status n % n % n % n % n %
Home 4,125| 83% |5,068 | 82% [5,938| 84% |6,274| 84% |7,744 | 87%
Short-Term Hospital 210 | 4% | 249 | 4% | 267 | 4% | 297 | 4% | 297 | 3%
Left Against Medical Advisement | 19 0% 26 0% 21 0% 48 1% 47 1%
Skilled Nursing Facility 17 0% 34 1% 24 0% 29 0% 46 1%
Custodial Care 28 1% 27 0% 21 0% 36 0% 40 0%
Inpatient Hospital 20 0% 34 1% 34 0% 30 0% 33 0%
Expired 27 1% 31 1% 26 0% 27 0% 24 0%
Care of Children 34 1% 19 0% 23 0% 20 0% 23 0%
Critical ACC Hospital 0 0% 2 0% 6 0% 3 0% 10 0%
Psychiatric Hospital 0 0% 2 0% 1 0% 4 0% 7 0%
Home Under Care 3 0% 11 0% 8 0% 12 0% 6 0%
Court Law Enforcement 0 0% 0 0% 0 0% 0 0% 5 0%
IRF 19 0% 10 0% 12 0% 19 0% 5 0%
Med LTCH 2 0% 6 0% 4 0% 11 0% 5 0%
NFC Medicaid 13 0% 9 0% 5 0% 10 0% 4 0%
Reserve Assignment 1 0% 0 0% 3 0% 7 0% 4 0%
Federal Health Facility 1 0% 0 0% 4 0% 2 0% 3 0%
Hospice: Medical Facility 2 0% 0 0% 1 0% 1 0% 3 0%
Still Patient 1 0% 5 0% 3 0% 1 0% 1 0%
Unknown 437 | 9% | 636 | 10% | 699 | 10% | 667 | 9% | 626 | 7%

Table 32. Hospital Discharge Status

Hospital 2005 2006 2007 2008 2009
Discharge Status n % n % n % n % n %

Home 440 |53.2%)| 475 |52.8%| 563 |52.9%| 580 [48.9%| 626 | 50%
Short-Term Hospital 16 [1.9% | 28 |31%| 23 [22%| 26 |22%| 17 1%
Left Against Medical Advisement 8 1.0% 5 [0.6% 5 [0.5% 8 |0.7%| 12 1%
Skilled Nursing Facility 92 |[11.1%| 116 |12.9%| 117 |11.0%| 170 |14.3%| 172 | 14%
Custodial Care 20 |24% | 17 [1.9% | 11 [1.0%]| 17 [14%| 11 1%
Inpatient Hospital 0 |0.0%| 0 [0.0%| O |0.0% 1 01% | O 0%
Expired 69 [83%| 77 |86%| 78 |7.3%| 88 |7.4% | 89 7%
Care of Children 6 |07%| 3 |03%| 5 |[05%| 3 |03%]| 3 0%
Psychiatric Hospital 1 0.1% 1 0.1% 5 [0.5% 3 10.3% 5 0%
Home Under Care 35 |42%| 26 |29% | 59 |55% | 58 |4.9% | 63 5%
IRF 107 [12.9%| 104 [11.6%| 150 [14.1%| 169 [14.2%| 198 | 16%
Med LTCH 13 [1.6% | 20 [22%| 15 [14%| 18 |1.5% | 19 2%
NFC Medicaid 3 |04%| 2 |02%| 0 |0.0% 1 01% | 2 0%
Reserve Assignment 0 ]0.0% 0 |0.0% 0 [00%| 2 |0.2% 0 0%
Federal Health Facility 0 |0.0%| 0 |0.0% 1 01%| 3 |03%| 5 0%
Hospice: Medical Facility 8 1.0% 8 [0.9% 9 |0.8% 8 |0.7%| 12 1%
Home-Based Masb 8 [1.0%]| 14 [16% | 22 [21%| 23 [1.9%| 20 2%
Hospice: Home 0 ]0.0% 3 10.3% 0 |0.0% 5 10.4% 3 0%
Unknown 1 01%| 0 |00%| O [0.0%| 4 |03%| 4 0%
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Veteran's Administration TBI Registry Profile

Brain Injury Screenings and Diagnosis's

The Veteran's Administration provided traumatic brain injury data for individuals the VA serves,
which includes veterans who had been deployed to a combat zone dealing with Iraq or
Afghanistan. The VA began collecting data in April 2007 and calculated figures on a cumulative
basis since this date, so the format and time period reported differ from the TBI Registry
analysis. In addition, the data covers all Nebraska except the panhandle, where individuals seek
assistance in Rapid City, and includes 12 counties in lowa.

Veteran's Administration screening and evaluation data in Table 33 goes from April 2007 to
November 2010. Approximately 17% of the 4,540 screens were positive and 61% of those who
screened positive completed a comprehensive TBI evaluation. Out of the 460 who completed a
comprehensive evaluation, 66% were confirmed as having a traumatic brain injury.

Table 33. VA Brain Injury Screens (April 2007-November 2010)

TBI Screens n %
Total Screens 4,540
Screened Positive 759 16.7%
Comprehensive Evaluation Screening 460 60.6%
Completed
Confirmed TBI Diagnosis 302 65.6%

Table 34 and Table 35 shows that a majority, approximately 94%, of individuals diagnosed with
a TBI through the VA were male and 46% were ages 25-29.

Table 34. VA TBI by Age (April 2007-November 2010)

n %
18-24 61 20.2%
25-29 138 45.7%
30-34 55 18.2%
35-39 20 6.6%
40-44 18 6.0%
45-49 6 2.0%
50-54 4 1.3%

Table 35. VA TBI by Gender (April 2007-November 2010)

n %
Male 283 93.7%
Female 19 6.3%
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Brain Injury Helpline Calls

Hotline for Disability and Brain Injury Association Calls

Hotline for Disability Calls

Nebraska provides assistance for individuals with questions regarding their brain injury and the
resources available through Nebraska's Hotline for Disability Services. The Hotline provides
information and referrals to Nebraskans who have questions or concerns related to a disability.
This includes information about rehabilitation services, transportation, special parking permits,
legal rights, and any other questions related to a disability. "

The following hotline data consists of contacts received in response to the TBI Registry letter
and contacts around brain injury in general. The data is for calls related to brain injuries,
exclusively. The following tables show the call type or reason and the number of calls from each

county. The results are for the end of year Brain Injury Report, October 1, 2009 to September
30, 2010.

A majority of the 151 calls during the previous fiscal year were for information and referrals
(48%), advocacy and support (11%), or assessment services (8%).

Table 36. Type of Call to Hotline "°

Call Type n %
Information and Referral 73 48.3%
Advocacy and Support 16 10.6%
Assessment Services 12 7.9%
Medical 8 5.3%
Assistive Devices 5 3.3%
Housing/Residential 5 3.3%
Vocational Rehabilitation 5 3.3%
Financial 4 2.6%
Family/Individual Resources 4 2.6%
Insurance 3 2.0%
Case Management 3 2.0%
Employment 2 1.3%
Emergency Relief 2 1.3%
Transportation 2 1.3%
Counseling and Guidance 1 0.7%
Other/Unknown 6 4.0%
Total 151
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Table 37. Hotline Calls by County "

n % n n %

Douglas 46 | 30.5% | Morrill 2 Keith 1 0.7%
Lancaster 35 | 23.2% | Otoe 2 1.3% | Valley 1 0.7%
Hall 8 5.3% | Polk 1 0.7% | Dixon 1 0.7%
Platte 5 3.3% | Butler 1 0.7% | Kearney 1 0.7%
Thayer 4 2.6% | Gage 1 0.7% | Pierce 1 0.7%
Sarpy 4 2.6% | Merrick 1 0.7% | Johnson 1 0.7%
Lincoln 4 2.6% | Scotts Bluff 1 0.7% | Chase 1 0.7%
Cass 3 2.0% | Saunders 1 0.7% | Kimball 1 0.7%
Madison 3 2.0% | Phelps 1 0.7% | Box Butte 1 0.7%
Buffalo 3 2.0% | York 1 0.7% | Webster 1 0.7%
Dawson 2 1.3% | Deuel 1 0.7% | Out of State 5 3.3%
Nuckolls 2 1.3% | Seward 1 0.7%

Dodge 2 1.3% | Cuming 1 0.7% | Total 151

Brain Injury Association of Nebraska Calls

In 2010, the Brain Injury Association of Nebraska began receiving calls from individuals
regarding questions related to brain injuries from the TBI registry letter instead of Nebraska's
Hotline for Disability Services. Table 38 lists the types and quantities of calls received from
August 20, 2010 to February 11, 2011. Of the 91 calls received, information and referral calls
were the most frequent followed by questions regarding why they received a letter giving

information about brain injury.

Table 38. Type of Calls to BIA-NE (8/10/2010 - 2/11/2011)

n %
Information and Referral 41 37.31%
Why Letter 19 17.29%
Advocacy and Support 15 13.65%
Financial 5 4.55%
Assessment Services 4 3.64%
Legal 3 2.73%
Counseling and Guidance 2 1.82%
Medical 1 1%
Case Management 1 1%
Total 91
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Phone Line Resource: Provider Survey Results

Select survey questions relating to the phone line use and referral system were taken from the
service provider survey, which is analyzed in detail in section three. Service providers were
asked to respond to questions regarding awareness and use of the statewide information and
resource phone line, Table 39 and Table 40. Almost a third did not respond to the question. Of
those providers who responded 51% were unaware of a statewide phone line. This percentage
was much lower, 20%, for state agencies. Approximately 2/3 of agencies that responded to the
survey question indicated referring people to the phone line compared to 19% of providers.

Table 39. Awareness of Statewide Information/Resource Phone Lines

Providers Agencies
n % n %
Yes 19 48.7% 4 80%
No 20 51.3% 1 20%

Table 40. Use of Statewide Information/Resource Phone Lines

Providers Agencies
n % n %
Use the phone line occasionally 2 3% 1 17%
Use the phone line often 1 2% 2 34%
Referred people to the phone line 11 19% 4 66%
Shared the phone line number 7 12% 4 66%
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Brain Injury Services and Needs

Nebraska Traumatic Brain Injury Survey Results

Individual/Caregiver, Service Provider, and State Agency Surveys

Survey Methodology

Online surveys were developed for individuals and their caregivers as well as service providers
and state agencies that may serve individuals with brain injuries. Draft surveys were presented
to the TBI Advisory Council and sub-committees for review and revisions. In addition, several
providers and individuals with TBI piloted the surveys prior to administering the survey in
November 2010 through January 2011.

The individual and caregiver survey asked identical questions with the exception of a few
additional questions asked of caregivers. Likewise, the service provider and state agency
surveys also asked similar questions. The survey instruments are available upon request to the
Nebraska State Vocational Rehabilitation Office at (308) 865-5012.

Service provider surveys were sent to potential providers serving individuals with TBls in the
state and likewise for state agencies. Although the needs assessment is specific to traumatic
brain injury, it is recognized that services provided do not differ for individuals whether their
brain injury was a result of trauma or acquired in some other way. Therefore, individuals with
any acquired brain injury were included in the survey sample. A convenience sampling
methodology was used, as one list of all individuals with TBI from which to sample is not
available.

The survey links were made available through the TBI support groups, published in local and
regional papers and sent out to providers to distribute to their clients and patients. In addition,
Quality Living Inc. and Madonna mailed the surveys to individuals they served in the recent
past. Surveys in paper format were also made available to support groups to distribute as
appropriate.

Individual /Caregiver Survey Results

There were 293 surveys completed by individuals with TBI or other acquired brain injuries (ABI)
or by their caregiver. Approximately two-thirds were completed by individuals (see Table 41).
However, in some instances the caregiver may have filled out the individual survey for the
individual with the brain injury.

Please note that survey respondents may have chosen not to respond to some questions,

therefore the number that responded to a particular question may vary. The number of
responses for each question or response is indicated by the letter "n" in each table.
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Table 41. Individual/Caregiver Survey Respondents

Individual with TBI n %
Individual 181 62%
Caregivers 112 38%

Child 53 18%
Spouse/Significant Other 24 8%
Parent 9 3%
Sibling 7 2%
Friend 2 1%
Other 17 6%
Total 293 100%

Respondents represented 44 of the 93 counties, 47%, in the state with approximately half
indicating living in Lincoln or Omaha. Figure 18 shows each county by the number of
individuals/caregivers that completed a survey from that county. that a majority of the
respondents were from the southeastern part of the state. Appendix G gives a complete list of
the number of individuals completing the survey by city and county.

Figure 18. Individual/Caregiver Survey Respondents by County of Residence
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Cause of Brain Injury

The primary cause of the brain injury for respondent was motor vehicle crashes with falls second
most frequent (see Table 42). Only one injury was a result of military combat or training. The
causes of brain injury were categorized into either a traumatic brain injury (TBI) or other type of
acquired brain injury (ABI). Table 43 reports respondents by brain injury type. The majority of
the survey respondents (81%) had traumatic brain injuries as opposed to other ABls.
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Table 42. Cause of Brain Injury

Cause n %
Motorized vehicle crash (car, truck, motorcycle, ATV, etc.) 133 | 47%
Fall 52 | 18%
Stroke/Brain Tumor/Aneurysm/Infection/Disease 40 | 14%
Assault/Abuse/ Firearm/Gunshot 25 9%
Bicycle/Pedestrian injury 11 4%
Sports injury 10 4%
Other 7 2%
Near drowning or anoxia (lack of oxygen) 4 1%
Poisoning/Overdose 3 1%
Total 285 | 100%

Table 43. Brain Injury Type (TBI vs. ABI)
Type n %

Traumatic Brain Injury 231 81%
Other Acquired Brain Injury 54 19%

Severity of Brain Injury

Over half of the respondents classified the brain injury as severe (see Table 44). Further
analysis revealed no difference in classification of severity whether the respondent was the
individual or the caregiver. There also was little difference in whether the brain injury was
categorized as TBI or ABl. The majority of caregivers (72%) responding to the survey provided
direct care. About half (49%) of the caregivers indicated some level of independence of the
individual they're providing care to as they could be left alone much of the day or did not need
direct supervision.

Table 44. Severity of Brain Injury

. Total Caregiver Individual
Severity

n % n % n %
Mild (loss of consciousness: 0-30 minutes) 47 17% 12 12% 25 20%

Moderate (loss of consciousness: 30 minutes-24 hrs) 18 6% 7 7% 11 6%
Severe (loss of consciousness: over 24 hrs) 133 | 48% 62 60% 71 40%
Unsure 82 29% 22 21% 60 34%
Total 280 100% | 103 | 100% | 177 | 100%

Numerous other health diagnosis or symptoms typically accompany brain injuries, as noted in
Table 45. The top three "other diagnoses" in addition to the brain injury diagnosis indicated by
the respondents were cognitive disability, behavior or mental health, and communication
disabilities. These conditions that accompany TBI have implications on service need,
coordination of services, and cost and funding sources.
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Table 45. Other Diagnoses or Symptoms (Multiple Responses)

Other diagnoses or symptoms n %
Cognitive disability (thinking, memory, learning and reasoning) 199 68%
Behavior or Mental Health (Depression, anxiety, personality or mood changes) 148 51%
Communication disorder (speech, expression, understanding) 122 42%
Sleep/Fatigue conditions 109 37%
Physical disability 110 38%
Sensory Disability (sight, hearing, touch, taste, smell) 80 27%
Dementia (impairment of attention, memory, judgment and language skills) 77 26%
Seizures 63 22%
Muscle spasticity (muscle spasms) 59 20%
Attention Deficit Disorder/Attention Deficit-Hyperactivity Disorder 57 20%
No Long-term health conditions 3 1%
Development disability (autism, Down Syndrome, Cerebral Palsy, etc.) 9 3%
Other health conditions: cognitive issues, headaches and migraines, tremors and shakiness, loss of
walking and writing skills, energy loss, incontinence, arthritis, bipolar, thyroid, diabetes, balance issues,
feeding issues, seizures, vocal cord damage, loss of internal thermostat, initiative, numbness in legs,
loss of memories, post-concussion syndrome, stress and fatigue, communication issues

Respondents' Life Since Injury

Respondents reported many changes to their lives since the injury, most often indicating that
things have worsened since the brain injury. As can be seen in Table 46, physical health,
emotional well-being, and income were reported by most as having been adversely affected
since the brain injury

Table 46. Changes to Life Since Injury

Changes n Is better | No change worl'-lsaesned
Physical health 214 7% 21% 72%
Emotional well-being 216 11% 18% 71%
Income 209 5% 26% 69%
Social relationships 216 10% 25% 65%
Employment 201 3% 31% 66%
Education 202 6% 49% 45%
Living situation 207 12% 44% 44%
Marriage 177 7% 53% 41%
Parenting 161 6% 62% 32%
Other: memory loss, decision-making, better long-term relationships,
independence, family well-being, child care, ignorance of others, meaning of life,
depression, suicidal thoughts, drug and alcohol use, rejection by society, divorce,
intimacy issues, ability to re-learning, communication difficulty, less active
lifestyle, personality changes, excessive/inadequate sleep, vocational loss.
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Demographics of Individuals with Brain Injury

Tables 47 to 51 include the demographics of the 293 individuals with brain injury as reflected by
survey responses. This includes both individuals completing the survey and the surveys
completed by caregivers. Of the approximate 60% that responded to the age question, current
age of half of the individuals with a brain injury was between 20-59 and approximately 64%
were male. The majority of the respondents were White/non-Hispanic and single or married. All
levels of education and income were represented in the sample. There was very little difference

in marital status before and after the injury.

Table 47. Age of Individual with Brain Injury

Age Category Birth - 11 years- 19 | 20 years- 39 | 40 years- 59 | 60 years-79 | 80 years or

n 10 years years years years years older
Age now 170 8% 19% 24% 26% 21% 4%
Age at 1st Brain Injury 149 9% 22% 27% 22% 18% 3%
Age at 2nd Brain Injury 22 5% 23% 23% 46% 5% 0%
Age at 3rd Brain Injury 10 0% 10% 30% 50% 0% 10%
Table 48. Ethnicity/Race of Individual with Brain Injury

n %

White: Hispanic/Latino 43 19%
White: Non-Hispanic/Latino 182 78%
Black/African-American 2 1%
Asian 3 1%
American Indian or Alaska Native 2 1%
Missing 61

Table 49. Marital Status of Individual with Brain Injury

Single 102 98
Married 71 69
Divorced 12 21
Widowed 4 8
Separated 1 5

Table 50. Highest Grade Level Completed by Individual with Brain Injury

Education Level

n %
Less than 8th grade 13 4%
Some High School 16 5%
High School Diploma 57 19%
Some College 78 25%
College Graduate 46 15%
Graduate Degree 27 9%
Unknown (Missing) 70 23%
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Table 51. Household Income for Individual with Brain Injury

Annual Income n %
Less than $5,000 39 13%
$5,000 - $9,999 23 8%
$10,000 - $19,999 32 10%
$20,000 - $34,999 38 12%
$35,000 - $49,999 26 9%
$50,000 - $74,999 28 9%
Over $75,000 29 9%
Unknown 92 30%

Employment

Table 52 presents the employment status for those with brain injuries. The majority, 76%, of the
respondents do not currently work. Many are retired or are students. However, 65% of the
respondents that worked full-time at the time of their injury no longer work full-time. Student
status has also decreased but this may be due to the time between the injury and the survey
date. Table 53 indicates that of those that work, only 28% have worked for more than a year.
The most often cited reason for not working is inability to perform any job (see Table 54).

Table 52. Employment Status

Employment Status When Injured | Current

(n=297) (n=296)
Unemployed, total disability 7% 24%
Employed Full-Time (35 or more hours per week) 33% 12%
Employed Participant-Time 10% 12%
Unemployed but desire work 3% 10%
Student 16% 9%
Volunteer 4% 9%
Retired 7% 5%
Homemaker 5% 4%
Unsure 1% 2%

Table 53. Length of Employment Since Injury

Time period n | %

No employment since the injury | 110 | 50%
Less than 1 month 3 | 1%
1 month - 1 year 47 |21%
1-3 years 27 | 12%
More than 3 years 36 | 16%
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Table 54. Reason for Not Working

Inability to perform any job 69 24%
Inability to perform a previous job 50 17%
Inability to find work 31 11%
Retired 28 10%
Interference with benefits 26 9%
Student 25 9%
Choose not to work 8 2%
Permanently disabled 4 1%
Other: symptoms make it difficult to be around people, cognitive and physical limitations, chronic pain,
inappropriate relating skills, homelessness, lack of emotional control, need help knowing what work they could do,
poor decision-making skills, lack of executive functioning, inability to perform job duties, stigma, no drivers license,
permanently disabled, why work and lose all benefits, transportation needed, no help from Voc Rehab.

Transportation

As can be seen in Table 55, over one-third of the respondents drive themselves and
approximately another third rely on family or friends for transportation. Others walk, use the
bus/train or bicycle for transportation purposes.

Table 55. Daily Transportation (multiple responses)

Transportation n %

Drives themselves 120 | 41%
Rides with family/friends 88 | 30%
Individual does not travel on a daily basis 46 | 16%
Walk 36 | 12%
Public transportation (bus/train) 22 8%
Bicycle 22 8%
Taxi/cab 7 2%
Assisted living/Madonna Van 3 1%
School bus 2 1%
Housing

The maijority of respondents reside in a house or apartment with a spouse or significant other.
Approximately half of the respondents report the individual with brain injury lives where the
individual or caregiver would prefer, although this is more likely to be true for individuals rather
than caregivers; 61% of individuals are living where they would prefer to live, whereas only 34%
of caregivers report the individual is living where the caregiver would prefer him/her to live. The
supports most frequently noted as necessary in order to live in preferred location were financial
assistance, home health aids, and information on resources (see Table 56 through Table 59).
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Table 56. Place of Residence

Residence n %
House or apartment 197 | 79%
Assisted living 20 | 8%
Nursing Home 13 | 5%
Rehabilitation facility 10 | 4%
Other 8 3%
Group Home 1 | <1%
College 1 | <1%
Hospital 0 0%
Transitional Facility 0 0%
Total 250 | 100%

Table 57. Person with Whom Individual Resides

n %
Spouse/significant other 85 | 45%
Parents/family 54 | 28%
Alone 41 | 22%
Roommate 6 3%
Others 1 1%
Care provider 1 1%
Total 188 | 100%
Table 58. Type of Housing Preferred
Type of Housing n %
House or apartment 169 | 71%
Assisted Living 27 | 1%
Home of Care Provider 23 | 10%
Rehabilitation facility 8 3%
Group setting 5 2%
Nursing Home 4 2%
Other 1 1%
Total 237 |100%

2010 Nebraska TBI Needs and Resources Assessment | 50



Table 59. Supports Needed for Preferred Housing (Multiple Responses)

Supports n %

Currently live where chosen 149 51%
Financial assistance 69 24%
Home health aids 33 11%
Information on resources 32 11%
Community living services 25 9%
Home modifications (ramps, etc.) 21 7%
Specialized facilities (for needs) 19 7%
Transitional Services 18 6%
More accessible housing 16 6%
Nursing Care 13 4%
More facilities 12 4%
Other: not enough money to pay rent and medical/prescription needs, need more space for rehab equipment,
access to MH providers without having to drive for hours, help with cleaning, need supervision for daily living
decisions, support for caregiver, transportation, help with modifications to home.

Financial Resources of Respondents

Financial resources used for brain injury related expenses are reported in Table 60. The
majority of respondents used private insurance or personal funds to pay for brain injury-related
expenses. Medicare and Medicaid also were used by approximately a third of the respondents.

Table 60. Resources for Brain Injury-Related Expenses (Multiple Responses)

Resources n %
Private insurance 122 42%
Personal funds 106 36%
Medicare 93 32%
Medicaid 87 30%
Personal loans from family/friends 30 10%
Legal settlement 24 8%
Vocational rehabilitation 13 4%
Workers compensation 13 4%
TBI waiver 11 4%
Veteran's administration 8 3%
Social security disability/benefits 9 3%
Special education funds 4 1%
Unemployment 3 1%
Children with special health needs 1 1%
Department of labor 1 1%
Other: Debit forgiveness, private insurance, bankruptcy, college insurance, Tricare, workman's
comp, family, hospital foundation grant, TBI fund, job, law suit, crime victims compensation.
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Social Supports

Social and emotional supports were available for most of the respondents (see Table 61).
Family and friends provide support most often, with churches listed third. Brain injury support
groups were listed by 21%, which may be a reflection of the distribution of the survey through
support groups. Open ended responses, indicate that although most individuals with brain
injuries had some level of support, many feel that more social support is necessary or desirable.
Whereas individuals may be getting some social support, the data reported here is not a
measure of the adequacy of the support or resources provided.

Table 61. Social/Emotional Supports Available (Multiple Responses)

n %
Family 220 75%
Friends 166 57%
Church, synagogue or other place of worship 97 33%
Brain injury support group 61 21%
Other individual with a brain injury 54 18%
Other organization 13 4%
No support/very little 11 4%
Veteran's organization 7 2%
Counseling/Physician/Psychiatrist 4 1%
Caregivers 2 1%
Vocational Rehab 1 1%
Madonna 1 1%

Experiences with a