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Introduction

Following atraumatic braininjury (TBI), patientsfrequently
have memory and/or attention deficits. These deficits can
significantly influence an individual’s ability to adequately
perform activities of daily living and function in day-to-day life.
The manner in which impaired memory/attention skills progress
is vital to success in overall rehabilitation and important for
continued success in patients regaining independence. In
addition, understanding what happens during this progression
and the variables influencing progress will help those who care
for and treat patients with TBI provide better therapeutic/
rehabilitation services.

Longand Short-Term Memory

For most head-injured individuals, long-term memory is
usualy intact. However, some patients who suffer retrograde
amnesia, may have trouble recalling long-term memories. As
individualswith TBI progress, long-term memoriestend to return
(Johnson, 1998). Researcherswho examined 13 memory-impaired
individuals (Thne, Zysset, von Cramon, 1999) found that brain-
injured individual shad decreased automatic retrieval from long-
term memory. In patients with more severely impaired memory,
thisautomatic retrieval waseven further decreased. Inhead injury,
deficitsin short-term memory are significant and have been among
themost common deficitsfoundin al personswith TBI. Research
has shown that long and short-term memory can be impaired in
patientswith brain injury, but thereisalack of research that has
examined at what point in the recovery process that long-term
memories return. The overall percentage of patient populations
with TBI who have decreased short and |ong-term memory isnot
known.

Confabulation

Many patients who suffer deficits in memory and attention
may also exhibit confabulatory behaviors. A confabulation occurs
when aperson recalls or statesfalse or untrueinformation/events
that he/she believes to be true or factual. Most confabulations
decreasein frequency and disappear during recovery, while some
patterns of confabulation behavior may persist (Weinstein, 1995).
One research study examined 101 head-injured individuals and
determined that 60 of the patients (59%) continued to demonsirate
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confabulation at six monthspost-TBI (Weinstein & Lyerly, 1968).
When examining a specific case history, past researchers found
that confabulationin anindividual with TBI persisted upto nine
months post-injury (Demery, Hanlon, & Bauer, 2001).
Confabulatory behavior was still present in head-injured
individuals even up to threeto five years post-injury asreported
by other researchers (Weinstein, 1995).

Severity of Memory/Attention and TimePost-TBI

Becauseindividua swith braininjuriesmost often have deficits
in memory and attention, there have been numerous research
studiesthat have examined improvement/lack of improvementin
theseareasastime post-TBI progresses. Inastudy of 113 patients
who had suffered head injuries (MacFarland, Jackson, & Geffen,
2001), hospital staff felt that overall functioning, including
cognition, wasimproved to the point that 47 patients (42%) were
ready to be discharged at seven to eight weeks post injury, 46
patients (41%) were discharge ready from two to four months
post injury, and the 20 remaining patients (18%) continued to
have decreased orientation and memory beyond four months
post-injury. Other research (Parker & Serrats, 1976) examined 108
individual swith head injuriesand found that up to 92% of patients
who suffered short periods of ‘post-traumatic disorientation
(PTD) periods with decreased memory lessthan one month post
injury, demonstrated improvement in memory to within normal
function within the first year after injury. Patients who
demonstrated a longer PTD with decreased memory for more
than one month, only resulted in 45% of patients who
demonstrated normal memory function after oneyear. During the
second year after injury, neither group of patients demonstrated
significant change in memory status. Researchers who tested
patientswith TBI (Kersel, Marsh, Havill, & Sleigh, 2001) found
that improvement in all cognitive areas occurred during thefirst
year after injury. At 6 monthsand 1 year post-injury, the greatest
impairment was demonstrated with verbal memory and complex
attention measures. One-third of patients continued to
demonstrate impairment in all cognitive areas, even at one year
post injury. At 6 monthsand one year post-TBI, impairment was
greatest in the area of verbal memory.

Pur pose/Objective

The present study had three primary objectives. First, the
extent patients' short and long-term memories were intact with
respect to time post-TBI was examined. Secondly, the coexistence
of confabulationswith memory/attention deficitsin patientswith
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TBI was studied and the point, post TBI, where most
confabulations ceased was determined. Third, patterns of
improvement in memory/attention in patients with TBI in a
rehabilitation setting were also examined. Previous researchers
have developed protocols for assessing levels of recovery and
progression of brain injury such as the Disability Rating Scale
(Rappaport, Hall, Hopkins, Belleza, & Cope, 1982) and the Rancho
LosAmigos Scae(Hagen, Makmus, and Durham, 1972). However,
collective information about progression of memory/attention
according to specified time post-injury isscarce. Theinformation
obtained from this research could be used to assist patients,
patients' families, therapists, and any persons involved in
assisting patients with TBI have a better understanding of
memory/attention deficits. In turn, they can usethisinformation
to improve care/treatment of the patient.

Method
Participants

Participantsfor the study included 40 patientsenrolled in the
comprehensivetraumatic braininjury (TBI) treatment program at
the University of Missouri Health Care/Missouri Rehabilitation
Center in Mount Vernon, Missouri, that were admitted from
January 2002 to May 2002. In order to be selected for the study,
participants had to meet thefollowing criteria: (a) male or female
16 to 65 years of age; (b) traumatic brain injury; (c) no previous
other neurological insults (previous TBI, anoxia, cerebral vascular
accident, etc.); (d) memory/attention deficits as determined by
their primary speech therapist; (€) adequate communication skills
(receptive/expressivelanguage skillsand speech) in order to alow
for reliabl e assessment of memory/attention abilities.

Of the 40 patients, 35 were male and 5 were female. Specific
ages of patients were not recorded in order to protect
confidentiality. However, most patients were between 20 and 30
years of age. The overall average time post-TBI of all patients
when they were admitted into the study was 2.98 months (range
of two-weeks post onset to one-year three-months post-TBI).
The patientsin the study suffered TBI asaresult of motor vehicle
accidents, assaullts, falls, and self-inflicted head injuries. Specific
areas of brain injury were variable among the patients. Because
most rehabilitation facilities serve TBI patientswith varied areas
of brain lesion/damage and treatment for memory/attention is
similar for most patients, the study was designed to examine TBI
patients as awhole.

Procedureand M easur es

Ethical approval for this study was obtained from the
University of Missouri-Columbia s Health Sciences | nstitutional
Review Board. Upon review of the research protocol, the board
determined that the protocol imposed ‘ minimal risk totheresearch
subject.” The board also determined that since the gathering of
research information did not interferewith or add to the patients’
routine rehabilitation course or therapies, that the ‘ requirement
for theinvestigator to obtain asigned consent form’ waswaived.

After patients were admitted to the rehabilitation program
and determined to be appropriate for the study, their speech
therapists gathered information regarding three research areas
from eval uation and treatment sessionsin reference to time post-
onset of TBI. First, speech therapists tracked whether short and
long-term memory was intact at the time of evaluation. Second,
thepatients' time post-TBI and corresponding severity of deficits
in attention and memory were tracked once every two weeks.
Severity of memory/attention deficits was tracked per use of the
Functional Independence Measure (FIM Instrument) (Guidefor
the Uniform Data Set for Medical Rehabilitation - Version 5.1,
1996). Patientswith FIM scoresof ‘4" or ‘5’ weremildly impaired,
those with a FIM score of ‘3" were moderately impaired, and a
FIM scoreof ‘1" or ‘2" weredesignated as severely to profoundly
impaired. Presence of confabulation in association with presence
of memory/attention deficits was also tracked once every two
weeks.

Results
Longand Short-Term Memory

In the research population up to three months post-onset,
the percentage of patients demonstrating |ong-term memory that
was intact and not intact was 61% and 39%, respectively. At
three and a half months post-TBI, al of the patients’ long-term
memorieswereintact. All of the patientsexcept one 1 had impaired
short-term memory regardless of the time that had passed since
onset of injury.

Confabulation

Up to six months post-TBI, 33% of all patients in the study
exhibited confabul ation to some extent, and 67% of the population
did not. The highest prevalence of confabulation occurred at
two months post-injury. One patient demonstrated confabul ation
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until hisdischarge from the facility at six months post-TBI.
Severity of Memory/Attention and TimePost-TBI

The relationship between severity of memory/attention
deficits and time post-TBI was examined, and results of
examination are presented in Table 1. Thetable only showsmonth
per month increments. Research was conducted in half-month
increments up to 6 months and then month per month. I n patients
up to two and ahalf months post-TBI for memory and up to three
monthsfor attention, therewasamix of severity levelsfrommild
to profound. At two and a half and three months post-injury,
respectively, profound impairment disappeared and mild,
moderate, and severe memory/attention impai rments remained.
From three and ahalf to six-months post-TBI, the largest number

Tablel.

of patients per time post-TBI weremildly impaired in memory and
attention. At six months post-injury, severe impairment in both
areas disappeared with only mild and moderate impairment
remaining. At sevento ninemonths post-TBI, most patientswere
mildly impaired in memory/attention, with some moderate
impairment still present. At ten months post-injury, there was
only mild impairment in memory/attention, and impairment
continued up to one year four months post injury.

Of the 14 patientswhoinitially had severe/profound memory
and attention impairment, six of the patients (43%) improved to
only minimal impairment within the 6 months that the research
was conducted. Four of the patients (29%) improved to moderate
impairment, and four of the patientsdid not make improvement in
their memory/attention skills during the length of the study. The
average length of time that it took patients to progress from

Progression of severity of memory/attention deficits per time post-TBI.

TimePost-TBI Severity of Memory/Attention
Mild Moderate Severe Profound None
1month
Memory % 55% 36%
Attention % 55% 36%
2 months
Memory 21% 36% 21% 21%
Attention 14% 2%% 2% 21% 7%
3 months
Memory 33% 33% 33%
Attention 3% 2%% 33%
4 months
Memory 65% 12% 24%
Attention 65% 6% 2%%
5 months
Memory 50% 12% 8%
Attention 67% 25% 8%
6 months
Memory 60% 40%
Attention 70% 3%
7 months
Memory 78% 22%
Attention 78% 22%
8 months
Memory 71% 2%
Attention 71% 29%
9 months
Memory 75% 25%
Attention 75% 25%
10 months
Memory 100%
Attention 100%
11 months
Memory/Attention
12 months
Memory/Attention
1-2years
Memory 100%
Attention 100%
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profoundly/severely impaired to minimally impaired was 1.75
months. All of these patients demonstrated this progress between
five weeks and four months post-TBI.

Discussion

The present study examined the progression of memory/
attention deficitsinindividual swith traumatic brain injury. With
respect to time post-injury, short-term memory, long-term memory,
confabulation, and severity of memory/attention deficits were
examined. The purpose of such research was to provide
documented information about the progress of memory/attention
in patient popul ationswithin arehabilitation setting with traumatic
brain injuries. Results of the research can aid therapists in
treatment planning, determining long-term goals, and providing
education to patients, families/caregivers, and staff in amedical
facility treating the patients.

Longand Short-Term Memory

Regarding memory, the present study supports previous
findings (Then, Zysset, & von Cramon, 1999) that patientswith
TBI have decreased short and |ong-term memory abilities. Inthe
present study, all patients except one had short-term memory
deficits, regardless of time post-TBI. Up to three months post-
TBI, 39% of patients exhibited long-term memory deficits, and
long-term memory wasintact for al patientsat or beyond three-
and-a-half months post-injury.

Regarding long term-memory, previous research has
demonstrated that patients with TBI had decreased automatic
retrieval from long-term memory (Then, Zysset, & von Cramon,
1999). In the present study, only 39% of patients demonstrated
impaired long-term memory up to three months post-TBI. Sixty-
one percent of patients demonstrated no long-term memory
deficits up to three months post-injury, and at three and-a-half
months post-injury, the patients no longer exhibited long-term
memory deficits. Perhapsthisregaining of long-term memoriesis
aresult of improvement in overall cognitive function and thought
organization abilities. Perhapslack of basic, underlying cognitive
functions may explain the reason why long-term memory may be
more impaired during the initial, acute stages of recovery soon
after the TBI.

Confabulation

Previous researchers have determined that confabulatory
behaviorswere present in the head-injured popul ation up to three
to five years post head injury (Weinstein, 1995). In the patient
population examined in this study, all confabulations ceased in
all patients, with the exception of one, by six-months post-TBI.
The specific amount of timethis patient continued to confabul ate
is unknown, as he was discharged from the facility. Findings of
the present research al so contradict previous research that found
that 59% of patients continued to confabulate at 6-months post-
head injury (Weinstein & Lyerly, 1968). Only oneof 40 patientsin
the present study (2.5%), continued to demonstrate confabul ation
at 6-months post-TBI. One possible explanation for the
discrepancy between studies is the number of patients in the
research population (101 versus 40 patients). There may also be
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specific facility differences in types and severity of patients
accepted into brain-injury treatment programs. As a result,
patients may demonstrate variability in progression when
recovering from abraininjury. Another possibility for differences
between studies may bethe variancein amount of treatment that
patients in the research population received in the acute care
hospital setting before being admitted to the rehabilitation

program.
Severity of Memory/Attention and TimePost-TBI

Eighteen percent of brain-injured patientsin aprevious study
(MacFarland, et al., 2001) were found to have continuing deficits
in orientation and memory beyond 4-months post injury. Of all
the patients in the present study who had reached four months
post injury within the research time frame (n = 26), al patients
except oneexhibited at least minimaly impaired memory/attention.
Patientswho wereinitialy severely/profoundly impairedimproved
to only minimally impaired within four months post-injury.
Previous researchers (Kersel, et al., 2001) found that when
patientswith TBI suffered post-traumatic disorientation periods
that were shorter than one month and longer than one month,
92% and 45% of patients, respectively, improved memory skills
to within normal function after one-year. Two patients in the
present study were one year-one month to one year-four months
post-TBI, and both continued to have at |east minimally impaired
attention/memory as assessed by their speech therapist.

Summary and Conclusions

Based on the current study, there are several possibilitiesfor
future research that should be considered. First, one could
examine memory/attention in specific types of braininjury (i.e.,
closed versus open head injuries, frontal lobe versus temporal
lobe versus diffuse damage, etc.). In addition, patients’
performance on type-specific tasks to track progression could
be examined to get more objective data versus an overall
assessment of al therapy tasks in memory/attention as judged
by speech therapists. A larger number of patientswould resultin
more realistic numbersthat could be morereliably generalizedto
many patientswith TBI.

Thefindings of the present research could provideinvaluable
information to therapistsworking with patientswho have suffered
traumatic brain injuries. Understanding the progression of
attention and memory in braininjury will resultinimproved overall
care and treatment planning for each patient with TBI. Using
information about the time period during which patients are most
likely to demonstrate behaviorsor skillsrelated to confabulation,
long and short term memory, and severity levelswill help patients,
families, and medical staff to better understand the progression
of memory and attention skills in a person with TBI. This can
ultimately result in improved care for patients and better
understanding of memory and attention deficits commonly found
intraumatic braininjury.
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