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The aim of TBI Research Review is to summarize current research on traumatic
brain injury (TBI), offer suggestions for future research planning and suggest
application of research findings to clinical practice and policy. The focus in this

Millions of people have experienced a
traumatic brain injury (TBI), but they are
unaware that TBI is the underlying cause of
problems they subsequently experience, such
as poor memory, difficulties in learning and
behavioral changes. These individuals had a
blow to the head, were dazed and confused,
perhaps even lost consciousness, perhaps got
medical attention and then went on with their
lives. They thought once the headaches or
dizziness went away all would be fine, but
they didn’t notice that all was not right. Or,
they did notice but didn’t identify the source
of their problems as the brain injury. The
result is that they have substantial, persisting
cognitive, behavioral and social difficulties -
seemingly out of the blue - with no explanation
and nowhere to turn. And, as we discuss
below, because of the lingering challenges
they face, individuals who have sustained brain
injuries are at very high risk of social failure.
The need to identify people with “hidden TBI”
and address their challenges, to prevent social
failure, is the subject of this newsletter.

Personal Stories

We illustrate the problem of unidentified TBI
with the experiences of two people:

» Tim experienced a brain injury while diving,
after which he sought medical care in an
emergency department. There, the doctor
explained very little about brain injury,
suggesting that “all would be fine.”

Based on this, Tim expected no continuing
symptoms - whether physical or cognitive.
So, like millions of others with brain injuries,
he did not associate the problems he later
experienced with the TBI. Instead, Tim said
to himself, “I’'m just a guy getting older,
forgetting more often.” He probably will not
seek help, and, if he does, neither he nor
his doctor is likely to define the prior brain
injury as a possible root cause of Tim’s

problems. Tim is a person with “hidden
TBI”, in the sense that he has daily
challenges associated with a brain injury
but is unaware of their cause.

» |n contrast, because John was hospitalized
with a TBI two years ago, he was educated
about the probable consequences of brain
injury. Because of this awareness, when he
visits his psychologist for treatment of
clinical depression, she knows to carefully
adapt her methods to accommodate John's
substantial post-TBI memory problems. For
example, she repeats certain exercises
several times so that he is able to learn the
ideas and apply them in daily life. Also,
because of her knowledge of TBI, she realizes
that a referral to a job coach may be needed
for John to keep his employment and reduce
some of his concerns, which are contributing
to his mood disorder and diminishing his
quality of life. In this simple scenario, we
see that John's having an identified TBI has
raised the therapist’s awareness of John's
brain injury, how it affects his functioning
and the need to accomodate her practices
to his memory problems; this provides the
basis for taking actions that can aid him in
achieving his goals.

The Many Reasons for Hidden TBI

How can it be that brain injury can remain
hidden to the person? Hidden TBI occurs
when the link between an injury to the brain
and associated problems is unclear. Like in
the case of Tim, who sought medical help,
health professionals may fail to provide adequate
guidance on the possible consequences of
injury. Or, TBI may remain hidden if the blow
to the head does not send the person to the
hospital but is a repeated part of life, as in
people who are physically abused or get into
frequent fights. In these cases, the effects of
the brain injuries may accumulate gradually
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and never are viewed as a consequence of recurring
trauma. Or, hidden TBI may occur when the period
between a blow to the head and the emergence of
problems is lengthy - such as in many childhood

brain injuries. Or, the injured person may be positively
reinforced for not seeing cause-and-effect, for example,
professional athletes whose continued livelihood
depends on not noticing the effects of repeated
concussions. There are many other reasons that TBI
may remain hidden. Thus, there are many people like
Tim, who, as a result of their unawareness, fail to seek
and get the services and help that they need. Without
such help, they remain at increased risk for social
failure - which we discuss below.

How Big a Problem Is This?

How many people are likely to have a hidden TBI? The
numbers are huge. But, the numbers are imprecise, for
two reasons. First, with a few exceptions, incidence
surveys of TBI only count people hospitalized or
seeking care in an emergency department. But hidden
TBI is to a large degree not a phenomenon of people
who have sought care. Second, most people who
experience a “mild” brain injury - whether they get
care or not - recover fullyl, so they go on with their
lives quite nicely - and these lucky ones are not part of
our concern. So, estimates of “hidden TBI” that places
people at risk for social failure must take these two
facts into account.

We can begin estimating the number of people with
hidden TBI in the U.S. by starting with the population
of those with known TBI. The 1998 NIH Consensus
Statement on TBI2 estimates this number as 2.5 - 6.5
million people, while the Centers for Disease Control
places the number at 5.3 million (2% of the U.S.
population)3. These large numbers of people with
known (not hidden) TBI need to be multiplied,
because research suggests4.5 that, for every person
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hospitalized with a brain injury, 3-5 others who are
injured do not receive any care at all (these are the
children on the playground, the battered women, much
of the hidden TBI population). Thus, given the number
of those with known TBI and those who go untreated4.5,
the full population of those injured could exceed 30
million people, with the number of those with TBI-
related problems that don’t “heal themselves”
somewhat smaller. In a population-based survey, Silver
and colleaguesé found 7% of those surveyed (in a
typical U.S. community) reported a brain injury with
continuing challenges.

Social Failure & Unidentified TBI

TBI is strongly associated with multiple, often
overwhelming, challenges that can undermine the
person’s efforts to live a healthy, productive life.
Combined, these challenges often result in the person
with TBI becoming a “social failure”. At the extreme,
Lewis and colleagues” found that all of the inmates
they interviewed on death row had experienced one or
more TBIs. Among prisoners in general, estimates of
TBI range from 42% to 87%8-10, with most of these
brain injuries preceding the start of criminal activity.
TBI is also common in inpatient psychiatric populations,
and, similarly, the TBI usually precedes onset of
psychiatric symptoms!11-12, TBI is associated with high
levels of depression and anxietyl3 and those with TBI
attempt suicide four times more often than those with
no brain injury6. Additionally, those who are severe
substance abusers often have a history of early TBI14,15,
Simpson and Tate!é found suicide 21 times more
likely in those with combined TBI, substance abuse
and major depression. Finally, children with TBI are at
increased risk for social failure as they mature into
adulthood. TBI in children is associated with poor
academic performancel” as well as problem
behaviors18. Glang and colleagues!9 estimate that
130,000 U.S. children need special education classes
because of TBI, but that, in fact, only 11% are
currently enrolled. These children truly remain
“hidden” to their schools.

Implications: Step One

Large numbers. Large problems. Why haven’t we done
better in finding children with TBI and educating them
appropriately or in identifying and assisting adults with
TBI before they become residents of psychiatric and
penal institutions? A primary explanation is that our
understanding of both the risk for social failure that
TBI may trigger and the estimated size of the population
of people with hidden TBI is relatively recent6.20, Now
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that we recognize that a sizable, life-wrenching
problem exists, we need to begin screening to find
people with hidden TBI. Once identified we can bring to
bear appropriate interventions to assist them in avoiding
the major risks described above and in achieving the
kinds of goals that often are out of reach because of
TBI's cognitive, emotional and behavioral consequences.

How does one screen for TBI? We developed the Brain
Injury Screening Questionnaire (BISQ) to address this
need, the only such instrument of which we are
aware2l, The BISQ is structured to first review the
kinds of situations in which a brain injury can occur,
with the idea that memory of perhaps long-ago events
is aided by reviewing specific examples (e.g., “on the
playground”, “falling down stairs”)22. If a blow to the
head has been experienced, respondents are asked to
recall whether they experienced being dazed and
confused or a loss of consciousness. If the answer is
yes, they self-report on 100 symptoms commonly
found after TBI, which were adapted from existing lists23-24.

For those individuals with no blows to the head
associated with changed mental status, the BISQ takes
about 5 minutes to complete. For those who have been
injured, administration time is longer, allowing for
review of the 100 symptoms. This final step is critical,
as most people who experience brain injuries appear to
fully heal, having no negative consequences in their
daily lives. However, about 15% of people, even those
with relatively mild injuries, experience persisting,
highly disruptive symptoms that do not “go away”!.
Thus, identifying the functional changes that this 15%
continues to experience following the blow to the head
is critical in making a determination of whether the
person screens positive or negative. To screen positive,
current difficulties in functioning reported must be
numerous and similar to those of people with a known
brain injury. Our research suggests that when
individuals who are being screened complain of the
same symptoms experienced by individuals with a
known TBI, they are likely to have a hidden TBI and
that the likelihood of TBI is higher when many
complaints fall into the cognitive category?5. If this
type of pattern occurs, a recommended next step is to
refer the person for neuropsychological testing to
confirm the outcome. In the absence of such testing,
the report that summarizes BISQ data nevertheless
provides a wealth of information to help direct actions
and accommodations to assist the person with a
possible or probable brain injury.

The BISQ has been used in screening people who do
not identify themselves as having a disability. In one
study, we found that 7% of a group of “non-disabled”
college students screened positive for brain injury:
they had experienced a blow to the head, loss of

consciousness and large numbers of continuing TBI-
related problems. In a second study, the BISQ was
used with schoolchildren, finding that 9-10% of
children in New York City schools in neuropsychological
testing give evidence of having had brain injuries2e.
The BISQ also was used to screen individuals in drug
abuse treatment programs in New York State; about
50% of those screened were found to have had
probable brain injuriesl3. Those who screened positive
were more likely to have had multiple admissions to
substance abuse treatment programs and had more
mental health diagnoses, suggesting that they were
more difficult to treat. The BISQ is also being used on
a pilot basis to screen children being referred for
special education in Denver. Preliminary analysis of their
data suggests about 40% of this group have had a TBI.

The BISQ is currently available in a paper-and-pencil
version, which is mailed to Mount Sinai for electronic
scanning and computer scoring, with a report generated
and mailed back indicating the probability of each
person screened having experienced a TBI. A second
version - password-protected and web-based, which
provides the report directly to the user - is under
development. Anyone interested in obtaining more
information about the BISQ should contact Dr. Wayne
Gordon (wayne.gordon@mssm.edu).

Implications: Next Steps

In summary, many studies demonstrate that hidden
TBI is a sizable contributor to many forms of social
failure. The cognitive problems people experience are
often the trigger for social failure. Inexplicably,
cognitive rehabilitation treatments are frequently
limited or excluded from insurance coverage
altogether?7. Hidden TBI is a heavy burden for the
individual who is injured, but the costs to society,
estimated at $60 billion annually, are also draining?2s.
If we realize that identification is possible, what steps
must be taken to reduce its impact?

1. Broaden ldentification. Inexpensive, easy-to-use
screening tools, like the BISQ, should be
administered routinely in school settings, by social
service agencies, and among at-risk populations
such as military personnel, athletes, prison inmates,
victims of domestic violence and individuals seeking
mental health or substance abuse services.

2. Increase Awareness. One in three Americans are not
familiar with the term “brain injury”29. Public
information campaigns describing both the causes
and consequences of TBI are needed to prevent the
injury and ensure that individuals who are injured
seek appropriate medical attention.
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3. Expand Professional Education. Individuals with
known TBI account for 2% of the U.S. population
and 10% of the disability population; yet, few
health professionals, educators, rehabilitation
therapists, social service workers or others are
adequately trained to recognize and treat TBI.
Education at the undergraduate or pre-certification
level is needed.

4. Improve Access to Care. Individuals who sustain TBI
may require a variety of services and supports of
varying intensities throughout their lifetimes.
Expanded coverage for treatment and rehabilitation
services paid by third parties, such as insurance
companies and health maintenance organizations
(HMOs), is needed.

5. Boost Public Funding. When personal financial
resources are depleted, individuals with TBI and
their families turn to government agencies for
help30. Policy makers at the federal, state and local
level must allocate more public funds to TBI
services. At the state level, this can be achieved
through general or special appropriations, Medicaid
Home and Community-Based Services Waivers,
Trust Funds, and other methods.

6. Strengthen Coordination. Better communication and
linkage among public agencies and with the private
sector is needed so that once a person with hidden
TBI is identified, he or she can be referred for
appropriate testing, treatment and support.

Now is the time to take action to prevent the
secondary disasters that befall many people who

have had brain injuries but are unaware that these
past traumas may be slowly draining away possibilities
for a healthy, productive future. People with hidden
TBI can be identified and should be provided with

the appropriate care to meet their needs.
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