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TBI Across the Lifespan 

As individuals age, they typically acquire a variety of medical conditions.  Some diseases are 
primarily associated with aging, such as ParkinsonÕs disease or AlzheimerÕs disease, while other 
conditions typically can occur earlier in life, with a chronic course throughout the life span.  
Often these diseases have a more detrimental impact on health and quality of life as an individual 
survives into old age, such as diabetes mellitus or coronary artery disease.  Other medical 
conditions occur with varying frequency throughout the lifespan, with the age at onset potentially 
impacting course and outcome.  Traumatic brain injury (TBI) is one such condition.  While TBI 
is viewed primarily as occurring in youth, it is a common injury sustained by the elderly that 
presents unique challenges for both health care professionals and society with regards to proper 
diagnosis, treatment and long-term interventions.  Thus, TBI in the elderly is an important issue 
given the rapidly increasing proportion of the population aged > 65 years, which the United 
States Census Bureau estimates will increase by 53% by 2020. Advanced medical treatments that 
increase the survival of individuals injured by TBI, combined with the ever increasing population 
of older individuals, will lead to both a greater number of older individuals living with a TBI as 
well as older people sustaining and surviving new injuries, making this an issue that must be 
addressed today.  

TBI is a leading cause of disability in the United States, accounting for more than 250,000 
hospitalizations per year (CDC, 1999).  However, the scope of the problem is far greater as noted 
by The Center for Disease Control and Prevention, who estimate the prevalence of TBI in the 
United States at 5.3 million (Thurman, Alverson, Dunn, Huerrero & Sniezek, 1999 ).  As 
staggering as this figure is, it underestimates the true incidence and prevalence of TBI as many 
individuals do not seek treatment or do so in settings other than a hospital, and their TBIs remain 
undocumented.   Furthermore, individuals as well as their health care providers may fail to 
associate the patientÕs reported symptoms with a TBI, particularly if the injury was considered 
ÒmildÓ, did not result in loss of consciousness or a period of altered mental state.  A common 
misperception, namely that a brain injury that does not result in loss of consciousness is of little

 



 

 consequence with little possibility of future problems with cognition, behavior or other aspects 
of day-to-day function, may also result in the TBI remaining undiagnosed. 

The aforementioned scenario is all too often encountered with elderly persons.  For example, 
older individuals who fall, but do not lose consciousness, often appear well initially, only to 
develop delayed mental status changes weeks later from a slowly expanding subdural 
hemorrhage, which may become chronic.  TBI-related symptoms may be wrongly attributed to 
the onset of a dementia or to the ÒnormalÓ aging process rather than to TBI.  This mislabeling 
may lead to either incorrect or inadequate treatment, causing prolonged disability and needless 
suffering.  Compounding the problem of recognizing TBI is the fact that the sequelae are 
frequently not manifested as obvious focal neurological impairments, such as hemiplegia, but 
rather as Òsofter signsÓ frequently reported by the elderly, e.g. forgetfulness or changes in 
behavior, and therefore not given much diagnostic salience, further contributing to TBI being 
under-diagnosed.  Not surprisingly, TBI has been referred to as a silent epidemic as many 
afflicted individuals appear physically well yet have problems with cognition, or emotional  
control that adversely impact their quality of life. 

The causes, course, and outcomes of TBI differ depending on the age of onset.   Although TBI 
occurs most commonly in young adults, typically resulting from a motor vehicle related incident, 
a second peak incidence occurs after the age of 64, most often from falling.  In younger age 
groups, men are twice as likely to sustain a TBI as women, while no gender differences exist in 
the elderly.  Not surprisingly, older individuals have a greater number of medical problems in 
addition to the TBI, which in part accounts for longer hospitalizations and a greater likelihood of 
extended stays in skilled nursing facilities following hospital discharge (Langlois et al., 2003). 

Throughout the 1990Õs, overall TBI-related mortality decreased, due primarily to fewer motor-
vehicle related deaths, as well as, improved emergency and acute trauma services.  However, this 
reduction was not seen in all age groups, noted by the surprising 21% increase in mortality in 
individuals aged ? 75 years during this same period (Adekoya, Thurman, White & Webb, 2002).  
The exact reason for this increase is not clear, although it cannot be attributed to more severe 
injuries in the elderly as the increased mortality existed across all injury severity levels, 
including mild TBI (Susman et al., 2002).  This sharp increase in mortality warrants further 
investigation into factors associated with TBI onset in the elderly, with implementation of 
preventive programs to reduce its incidence.  For example, focused efforts to limit falls or 
refresher driver courses for the elderly may help to decrease the incidence of TBI in this age 
group.  Furthermore, there needs to be better identification and diagnosis of TBI, which will help 
to better define the scope of the problem, thereby driving public information and prevention 
programs.  For those elderly individuals with TBI who are discharged from the hospital, long-
term survival is poorer than either age matched non-injured controls (Gubler et al., 1997) or their 
younger TBI-injured counterparts (Harrison-Felix, Whiteneck, DeVivo, Hammond & Jha, 2004).  
This is probably a result of a greater number of complications and pre-existing co-morbidities in 



 

elderly in addition to mortality arising from secondary organ failure (Perdue, Watts, Kaufman & 
Trask, 1998; Pennings, Bochulis, Simons & Slazinski, 1993). 

 

Outcomes and Age at Onset 

Although the same pathological findings occur in the brain in both young and old individuals 
with TBI, advanced age predisposes the elderly to more subdural hemorrhages with delayed 
changes in mental state and arousal.  This is due to the natural expansion of the subdural space 
that occurs as part of the natural process of cerebral atrophy associated with advancing age.  The 
atrophied brain places the bridging veins at greater risk of disruption from trauma and accounts 
for the increased incidence of subdural hemorrhages in the elderly.  Subdural hemorrhages may 
expand very quickly, resulting in a rapid decline in neurological function, or they may expand 
slowly with a more subtle, yet progressive decline in cognitive and physical abilities.   
Accordingly, subdural hemorrhages may expand over the course of many weeks in older adults 
following either a seemingly innocuous blow to the head or fall, but over the course of time, 
mental and physical functions may deteriorate.  In many cases of delayed subdural hemorrhages, 
a traumatic event is not recalled by patients or their loved ones.  This may be due to reduced 
memory, a ÒtrivialÓ traumatic event that is not recollected, or the fact that the older individual 
was alone at the time the traumatic event occurred.  These facts point to the need to watch for 
mental deterioration after falls or a seemingly mild blow to the head in the elderly, regardless of 
the presence or absence of obvious signs of injury at the time of the incident. 

Short-term outcomes following TBI are also impacted by age at onset.  Numerous studies have 
shown that older individuals with TBI are less able to care for themselves and require longer 
hospitalizations than their younger counterparts.  Furthermore, spouses of older individuals with 
TBI are more likely than younger individuals to have a number of health related physical or 
cognitive difficulties of their own that limit their ability to effectively assist or care for a loved 
one disabled from TBI.  Accordingly, older individuals are less likely to be discharged to a 
community setting.  However, considerable caution is required when interpreting this data, as 
most studies do not examine outcomes beyond a few months post hospital discharge and 
therefore do not examine changes that occur over a longer course of time.  Furthermore, few 
studies report either pre-morbid functional skills or pre-morbid medical conditions that may 
impact on outcomes.  Individuals with pre-existing disabilities are more likely to have greater 
problems with mobility and activity of daily living skills than pre-morbidly non-disabled peers.   

Without considering these limitations, health care providers may be reluctant to provide intense 
rehabilitation services to older individuals with TBI, despite the fact that such services have been 
shown to be very beneficial (Cifu et al., 1996).  Cifu et al. reported that elderly patients with TBI 
improved both cognitively and physically as a result of intensive inpatient rehabilitation, with 
most individuals discharged to community settings, although they required longer 



 

hospitalizations and incurred greater charges. Thus, meaningful recovery is feasible regardless of 
age of TBI onset; however, the injured brain of an older adult takes longer to recover than in 
younger adults.  This last point is particularly important for Medicare beneficiaries given the 
Prospective Payment System (PPS) implemented by the Center for Medicare and Medicaid 
Services (CMS) in 2002.  PPS directs a predetermined payment per case to acute care 
rehabilitation facilities based on a number of variables, including diagnosis and level of disability 
in lieu of the per diem rate that existed prior to its implementation.  However, a recent analysis 
indicated that PPS may reimburse acute rehabilitation facilities significantly less than their costs 
for treating elderly patients with TBI (Hoffman, Doctor, Chan, Whyte & Dikmen, 2003).  No 
rationale was provided accounting for this reduced reimbursement.  Therefore, the impact PPS 
may have is to limit how intense and where rehabilitation services are provided to older people 
with TBI, as many acute facilities may view such treatment as too costly given the reduced 
reimbursement. 

The reduction in TBI mortality in young adults will lead to a greater number of individuals with 
chronic physical, cognitive and affective impairments surviving into old age.  Unfortunately, 
little is known how this will impact medicine and society as very little research has examined 
this issue.  However, evidence suggests that the cognitive impairments sustained in youth as a 
result of TBI persist life long (Klein, Houx & Jolles, 1996).  Klein et al. studied middle-aged 
men who sustained a mild to moderate traumatic brain injury decades earlier.  Men with a history 
of TBI performed more poorly on tests of memory and speed than matched healthy controls, with 
the performance of the men with TBI more closely resembling those of older control subjects.  
Interestingly, these middle age men with TBI considered themselves as normal and healthy, 
suggesting that they either had impaired awareness of their poorer cognitive skills or had adopted 
successful compensation strategies (Klein et al., 1996). 

Other evidence indicates that individuals with TBI experience greater than expected rates of 
psychiatric disorders, most commonly depression, anxiety disorders and substance use disorders 
(Hibbard, Usyal, Kepler, Bogdanyv & Silver, 1998).  Hibbard et al. found that 80% of 
individuals with TBI had experienced at least one psychiatric disorder at some time in their lives, 
with greater than half of those studies experiencing the onset of their Axis I disorder after the 
onset of their TBI. The most common disorders identified included major depression, post-
traumatic stress disorder, obsessive-compulsive disorder, and panic disorder, alone or in various 
combination post TBI.  Furthermore, substance use disorders occurred more frequently than the 
general population in those with TBI, both before and after the TBI.  Although age was not 
predictive of development of a co-morbid psychiatric disorders post TBI, a pre-TBI psychiatric 
diagnosis was associated with a greater frequency of post-TBI psychiatric disorders.   
Interestingly, the time since TBI was unrelated to the development of Axis I disorders, 
suggesting the importance of routine questioning of patients and their loved ones regarding pre-
existing psychiatric problems and ongoing assessment of mood disorders following TBI. 



 

Treatments offered in the form of supportive counseling and/or pharmacological interventions 
are clearly indicated to minimize these secondary challenges of the TBI. 

Behavioral problems also frequently occur as a result of TBI, and include agitation, impulsivity, 
and aggression.  These problems may be incorrectly attributed to a dementia in elderly with an 
undiagnosed TBI.  Such a situation may occur following a minor blow to the head or a fall where 
there was either no apparent injury or alteration in mental status at the time of the incident.  
However, such an event may result in a slowly expanding subdural hemorrhage that leads to 
altered mental ability days to weeks later.  Alternatively, in the case of a mild TBI, a brief period 
of post-traumatic amnesia following the TBI may be easily overlooked, and therefore ignored as 
potential reasons for later onset development of cognitive and behavioral problems.  

 

Assessment and Diagnosis 

Given the divergent courses of TBI and AlzheimerÕs disease, with the former considered at 
worse a static condition and the latter a progressive deteriorating disease, health care 
professionals must be vigilant to differentiating symptoms of TBI from dementia, as treatment 
strategies and outcomes are vastly dissimilar. Older individuals with TBI often retain the 
capacity to learn and benefit from cognitive therapy if provided the proper environment and 
support, in contrast to the progressive decline evident in dementia.  Appropriate history taking 
focusing on the time line of symptom development and traumatic events occurring within the 
past several months, even if they were initially considered inconsequential, will help to 
determine the true cause of behavioral and/or cognitive changes.  

Several medical conditions occurring as a direct result of TBI may actually make a proper 
diagnosis more challenging.  For example, progressive loss of cognitive and physical skills 
following a TBI may be due to an expanding subdural collection, hydrocephalus or depression, 
rather than an irreversible dementia such as AlzheimerÕs disease.  All these facts clearly show the 
need for proper assessments through procurement of appropriate diagnostic tests, particularly 
neuroimaging studies, when elderly individuals present with changes in mental state.  Although 
clinically significant subdural hemorrhages are easily identified on standard neuroimaging 
studies, a normal brain MRI or CT scan does not definitively rule out a TBI, as such tests may be 
insensitive in detecting some of the neuronal shear injuries that result from TBI.  Shearing forces 
result in diffuse axonal injury (DAI), which is a microscopic process that may not be easily 
detected by standard imaging studies, particularly CT.  This is an important consideration as DAI 
frequently accounts for impaired cognition and behavioral problems after TBI.  
Neuropsychological testing is particularly effective in differentiating cognitive impairments 
resulting from a TBI from those occurring due to dementia (Bigler, Rosa, Schultz, Hall & Harris, 
1989).  More specifically, Bigler et al. demonstrated that individuals with AlzheimerÕs disease 
have greater impairments in learning and memory than those with TBI.  This data also suggested 



 

that individuals with TBI retain the ability to learn; an extremely important aspect in both their 
rehabilitation and potential to lessen the adverse impact impaired cognition has on their lives. 

The impact TBI has on the general health of an individual has only recently been examined.  
While it may be anticipated that problems directly attributable to a TBI may be long lasting, such 
as difficulties with balance, spasticity or seizures, other non-central nervous system problems 
have not traditionally been felt to be associated with a brain injury.  However, recent evidence 
strongly suggests that individuals with TBI have significantly greater number of self-reported 
chronic health care complaints that are not easily attributable to a brain injury than their non-
injured peers.  Hibbard, Usyal, Sliwinski and Gordon (1998) reported that regardless of age, 
individuals with TBI had more self-reported complaints related not only to their neurological 
health, but also to their endocrine, genitourinary and musculoskeletal systems as well as more 
frequent sleep disturbances than their non-injured peers.  In a follow up study, Breed, Flanagan 
and Watson (2004) reported similar findings, noting that individuals with TBI have more self-
reported complaints regarding their neurological, endocrine, musculoskeletal, and sleep health 
than their age matched non-injured peers.  Interestingly, age was a less potent predictor of self-
reported health care problems than TBI, suggesting that these health care problems persist 
throughout the lives of individuals after their injury.  A potential explanation for the greater 
frequency of non-neurological health problems are the concomitant injuries to other systems at 
the time of trauma.  Regardless of the cause, these studies strongly suggest that health care 
providers inquire about a multitude of health issues when treating individuals with TBI, despite 
the time elapsed from their injury. 

 

Conclusions 

Older individuals with TBI differ from younger adults in several ways, including cause of injury, 
mortality, functional outcomes, length of hospitalizations, and disposition after hospital 
discharge.  However, despite the poorer functional outcomes for older adults reported in many 
studies, they clearly benefit from aggressive rehabilitation interventions, which often results in 
their return to the community rather than a long term care facility.  Despite this potential for 
significant recovery, the older brain requires longer periods of rehabilitation, which translates 
into greater health care costs.  These higher costs may adversely impact the intensity and location 
of where rehabilitation services are provided for the elderly, causing a future of uncertainty.  
Individuals with TBI have higher than expected incidence of psychiatric disorders as well as 
chronic cognitive impairment that are to likely persist throughout their lives.  In addition to 
neurological and psychiatric conditions, other chronic medical problems afflict adults with TBI, 
including those not directly related to central nervous system trauma.  Lastly, little is known 
regarding the interaction of increasing numbers of people living with TBI, an issue that will 
become increasingly important as scientific advances ensure more individuals survive serious 



 

injuries combined with the aging of America.  Clearly there remains a need for additional 
focused research. 

 

This article originally appeared in Brain Injury Professional, Volume 2, Issue 2. It 
has been reproduced with permission from BIP. 
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