BALANCE AND AGING: 
 
One of the leading health concerns for people over the age of 60 is falling, which is often related to balance problems. Each year in the US between 20 and 40 percent of adults over 65 who live at home experience at least one fall. The consequences of falls can be disastrous; many elderly patients who fall experience long bone and facial fractures. Nearly 50% of patients who had been living independently and fracture a hip subsequently require assistance with their activities of daily living. More than 15% of elderly adults who fracture a hip die within one year of the fracture as a result not only of just the fracture but also from the sedentary lifestyle and limitations on daily activities that often result from the fracture. 

 

Because the effects of falls can be so devastating, major basic science and clinical efforts are being devoted to:

1) better determine the causes of falling in older adults,

2) better identify which older adults are at most risk of falling,

3) finding better ways of measuring the aspects of balance that contribute to increased risk of falling and

4) addressing those aspects of balance that increase the risk of falling as early as possible in hopes of preventing unnecessary falls.      

 

Balance is dependent upon many factors. Good balance requires reliable sensory input from the individual’s vision, vestibular system and proprioceptors (sensors of position in the skin, muscles and joints). Good balance also requires reliable transmission of this sensory information to the brain. This information must be reliably and quickly sent to the brain for real-time processing. Sensory reception, transmission and central processing are impacted and slowed the normal processes of aging. The elderly are prone to a variety of medical conditions and diseases that affect these systems including neuropathy, arthritis, retinopathy, glaucoma, cataracts, macular degeneration as well as age-related reductions in visual acuity and vestibular function. Distinct neurologic disorders such as Parkinsonism and Alzheimer’s are often associated with poor central processing of sensory balance (and other) information. Many medications have effects and side-effects which may also affect sensory reception, transmission and processing. 

 

Good balance also requires good muscle strength and joint mobility. After rapid processing of afferent sensory information in the brain, efferent motor signals are sent to the muscles to allow the body to adapt quickly to both anticipated and unanticipated change in body position and other movements. Normal again processes gradually reduce muscle strength and joint mobility. Sedentary life-style, arthritis, diseases of muscle, and diseases of bone can further compromise muscle strength and joint mobility. Decreased muscle strength and joint mobility will limit the range and speech of balance responses. .  

 

Because balance is a complex function, there is often no single identifiable cause of falls in an elderly patient. However, older individuals with chronic imbalance are two to three times more likely to fall in comparison to other older individuals who do not experience imbalance or disequilibrium. 

While unsteadiness and imbalance are very common, true dizziness is actually less common. Dizziness ranges in severity from a sense of lightheadedness or disorientation to a violent spinning sensation. True vertigo is described as the specific sensation when the person perceives the room to be spinning around them. Dizziness can have a variety of causes: CNS (stroke, low blood flow, steal syndromes, increased blood viscosity, etc.), cardiac problems (hypotension, dysrhythmiae, hypertension), lung problems (COPD), snoring/sleep apnea, low blood sugar, hypothyroidism, infection, hyperventilation associated with anxiety attacks, seizure disorders, inner ear disorders (BPPV, labyrinthitis), middle ear disorders (Eustachian tube dysfunction with abnormal middle ear pressure), inadequate or poorly balanced diet, etc. 

 

Many medications that are commonly prescribed for the elderly patient can also cause dizziness, lightheadedness and imbalance; while anti-hypertensives are most common (especially beta -blockers and diuretics), psychiatric medications, anxiety medications and even meclizine can cause dizziness. 

 

A thorough evaluation by a primary care physician is necessary to rule out most of the systemic causes of dizziness. This task is often complicated as most patients have multiple medical conditions and many prescription medications, many of which cannot simply be stopped to see if the dizziness improves. In most cases, subtle changes in multiple systems may be present, and it is the combined effect of these multiple small changes in system function that lead to imbalance; more often than not, there is not a single severe change in one system which leads to dizziness. A typical clinical example is of an elderly patient with mild peripheral neuropathy, mild arthritis and mild age-related reduction in vestibular function that does quite well until undergoing an operation to remove cataracts. The sudden disturbance of vision during the healing process and the adjustment to new corrective lenses, in addition to the other underlying mild chronic changes in the other systems, may be sufficient to result in sudden severe imbalance and a sudden increase in the risk of falls. 

 

Most people are familiar with the problems associated with the aging of the senses such as vision, olfaction, hearing, smell and fine touch; the vestibular system is another sensory system that also slowly deteriorates in function with aging. The vestibular system is a complex structure in the inner ear of fluid-filled tubes and chambers. Specialized nerve endings inside these structures detect the position and movement of the head, acceleration, deceleration and the direction of gravity. The signals sent from the nerves of the vestibular system are critically important to the brain’s ability to control balance in all positions including sitting and standing as well during walking and other body movements; the vestibular system is also important in maintaining eye position during head and body movements to allow focused vision during these activities. 

 

Anatomical studies have shown that the number of nerve cells in the vestibular system begins to decrease at about age 55. Blood flow to the inner ear also decreases with age and can be further compromised by disorders of blood pressure, blood viscosity and vascular disease. Idiopathic bilateral vestibular loss becomes more severe as age progresses. When the vestibular system is damaged suddenly by any cause (temporal bone fracture, stroke, ototoxic medication, infection), an individual usually experiences the sudden onset of dizziness and imbalance. However, the gradual slow age-related loss of vestibular function usually results in good compensation by the CNS for quite some time. At some point, this continued loss of nerve cell function crosses a threshold beyond which the CNS can no longer compensate; this leads to a slowly increasing imbalance without dizziness. This type of slow loss of function may first be noticed as difficulty walking or standing on irregular surfaces or in the dark. 

 

Of all the vestibular disorders, benign paroxysmal positional vertigo (BPPV) is one of the most well recognized and understood of disorders of the inner ear; it is more common in the elderly, and it is hardly benign in its effect on the individual. BPPV can cause true vertigo, dizziness and imbalance due to debris accumulation and movement within the semicircular canals of the inner ear. This debris is composed of calcium carbonate crystals and is the result of age-related (or more rarely, trauma-induced) release of these crystals from the otoconia of the sensory organs of the inner ear. With head movement, the displaced crystals shift, sending false signals to the brain causing dizziness, true vertigo or sudden drop attacks (crisis of Tumarkin). This usually affects the posterior semicircular canal but may affect the lateral or even the anterior canal. 

 

Symptoms of BPPV almost always occur with characteristic changes in head position: rolling over in bed, lying down from sitting, looking up to a shelf or cabinet above the head, etc. Dizziness that occurs when sitting up from lying is more unusual in BPPV and is more likely to be related to hemodynamic changes that also occur with this change in body position. 

 

Meniere’s disease is another more uncommon vestibular disorder that can cause dizziness; this is the result of protein and fluid (endolymph) accumulation in the inner ear (endolymphatic hydrops). This is often associated with allergic disease, is more common in women and usually begins in the left ear. The constellation of symptoms includes aural fullness, fluctuating hearing loss, tinnitus and dizziness. Many patients are treated with low-salt diet and diuretics; studies have also shown that treatment of the underlying allergy may also reduce the symptoms. 

 

Other vestibular disorders that may occur in older adults include vestibular neuritis (inflammation of the vestibular branch of the 8th cranial nerve, resulting in dizziness or imbalance with no hearing loss or tinnitus) and ototoxicity (exposure to medications that are known to cause damage to the inner ear). Many medications are known to be ototoxic at routine doses (gentamycin, tobramycin, cis-platinum etc.), while some are ototoxic at high doses (erythromycin) and others produce an idiosyncratic effect on the inner ear (aspirin, NSAIDs). Ototoxicity can product a temporary or permanent disturbance of hearing, balance or both. 

 

Although the problem of imbalance in the elderly can be quite complex, there are a few simple precautions that everyone can follow  to help ensure that elderly patients maintain as much control of their activities of daily living as possible. A regular physical examination by a doctor familiar with the problems of aging can help identify and correct potential systemic problems that might result in dizziness before a serious fall occurs. In addition, making sure that the living environment of the individual with imbalance is safe (good lighting, secure footing, clear walkways, handrails, anti-skid devices, etc.) can help prevent falls and their associated sometimes devastating injuries. Balance in standing and walking is at least partly a skill that older adults can learn to maintain and/or improve, and it is dependent upon good general physical condition. Therefore, sound nutritional and health habits – including regular exercise, such as walking, swimming or tai chi, can go a long way toward preventing balance trouble. 

 

The elderly have a higher risk of experiencing many different kinds of chronic diseases. As a result, the average elderly person is more likely than a younger person to have medical conditions that interfere with balance. A tendency to fall or have symptoms of dizziness should not be dismissed as unavoidable consequences of aging but may be important signs of a treatable disease or of over-medication that might be eliminated, reduced or controlled. The vestibular system, while only one small part of a complicated system, must be considered for its role balance and its possible contribution to imbalance. 

 

The ability to move about freely is an important factor in the quality of life for both younger and older people. A healthy vestibular system is vitally important to freedom of movement. The natural changes of age make imbalance more likely. Correctly diagnosing the entire spectrum of balance problems by evaluating not only the inner ear, but the CNS and the whole person are vitally important to maintaining freedom of movement, independence and quality of life.    
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