Fall prevention in the elderly
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Summary

Falls are frequent in the elderly and affect mortality, mor-
bidity, loss of functional capacity and institutionalization.
In the older patient the incidence of falls can sometimes
be underestimated, even in the absence of a clear cogni-
tive impairment, because it is often difficult to recon-
struct the dynamics. It is quite common that forms due to
syncope are associated with retrograde amnesia and in
40 to 60% of the cases falls happen in the absence of wit-
nesses. The pathogenesis of falls is often multifactorial,
due to physiological age-related changes or more proper-
ly pathological factors, or due to the environment. The
identification of risk factors is essential in the planning
of preventive measures. Syncope is one of major causes
of falls. About 20% of cardiovascular syncope in patients
older than 70 appears as a fall and more than 20% of old-
er people with Carotid Sinus Syndrome complain of falls
as well as syncope. These data clearly state that older
patients with history of falls should undergo a cardiovas-
cular and neuroautonomic assessment besides the sur-
vey of other risk factors. Multifactorial assessment re-
quires a synergy of various specialists. The geriatrician
coordinates the multidisciplinary intervention in order to
make the most effective evaluation of the risk of falling,
searching for all predisposing factors, aiming towards a
program of prevention. In clear pathological conditions it
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is possible to enact a specific treatment. Particular atten-
tion must indeed be paid to the re-evaluation of drug
therapy, with dose adjustments or withdrawal especially
for antihypertensive, diuretics and benzodiazepines. The
Guidelines of the American Geriatrics Society recom-
mend modification of environmental hazards, training
paths, hip protectors and appropriate use of support
tools (sticks, walkers), which can be effective elements
of a multifactorial intervention program. Balance exercis-
es are also recommended. In conclusion, an initial as-
sessment, supported by a comprehensive cardiovascular
and neuroautonomic evaluation, allows for reaching a fi-
nal diagnosis in most cases, demonstrating a key role in
the real identification of the etiology of the fall and imple-
menting the treatment measures.
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Definition

Falls are defined as accidental events in which a person falls
when his/her centre of gravity is lost and no effort is made to
restore balance or this effort is ineffective; the underlying
mechanism could be a seizure, a stroke, a loss of conscious-
ness or non contestable forces (1).

Only few studies consider the transient loss of consciousness
as a possible cause of fall (2, 3), defining this last as “an acci-
dental movement toward the floor with or without loss of con-
sciousness or injury”. Although falls are frequent in the elderly
and affect mortality, morbidity, loss of functional capacity and
institutionalization (4), they have not always been identified
as a public health problem, indeed before the 40s they were
considered unpredictable events and still many older people
do not consult a doctor about them. During the last 20 years
there has been instead growing interest in the field of falls in
the elderly and several studies have demonstrated the inci-
dence, the consequences, the multifactorial etiology of falls
and the possible intervention on risk factors through a multi-
disciplinary approach (5). However, the prevention of falls is
still not sufficiently implemented outside purely geriatric con-
texts, which is why falls still remain a relevant health problem.

Epidemiology and consequences

In the older patient the incidence of falls can sometimes be
underestimated, even in the absence of a clear cognitive im-
pairment, because it is often difficult to reconstruct the dy-
namics. It is quite common that forms due to syncope are as-
sociated with retrograde amnesia (6) and in 40 to 60% of the
cases falls happen in the absence of witnesses. It is estimat-
ed that 34% of patients = 65 years old, 50% of non-institution-
alized octogenarians, 26% of inpatients and 43% of patients
in nursing homes, experience at least one fall a year (7). The
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Figure 1 - The prevalence
of fall according to the in-
creasing of age (4).

Table 1 - Age-related physiological changes (11).

Sight Reduction of: ability to accommodate, visual
acuity, tolerance to glare, discriminative
capacity for colors.

Hearing Reduced discrimination capability between
contemporary voices in conversation; reduced
perception of pure tones, increased production
of earwax with frequent development of caps.

Locomotor Sarcopenia, reduced muscle strength, reduced

range of motion.

prevalence increases with the age (Figure 1); in the United
States women older than 70 years of age are more predis-
posed to fall and have a double rate of injury compared to
same aged men (4). The incidence of falls in patients older
than 65 in nursing homes and in hospitals is about three
times higher compared to falls in community-dwelling persons
(on average 1.5 per bed per year), probably due to the inher-
ent fragility of this population and to the better control in such
environments.

The annual incidence of falls in community-dwelling patients
older than 65 is around 28-35% and reaches 40% in = 75
years old (8). 8-10% of the admissions to the Emergency De-
partment every year concern fall-related traumas; falls are al-
so responsible for 56% of the hospitalization for trauma and
for 6% of urgent hospitalization in patients older than 65
years of age (5). 5-10% of the older patients have fractures,
concussions, injuries with a growing risk of hospitalization (9).
In about 1% of the patients with falls, a femur fracture occurs
with a 20-30% one-year mortality and negative impact on
functional capacity (10).

In 30-70% of the cases a depressive syndrome occurs, due
to the fear of a new onset fall, with consequent disability and
institutionalization. Furthermore, in the elderly there is a strict
relationship between high incidence of falls and high damage
susceptibility, due to age-related changes and co-morbidity,
in particular osteoporosis. This considerably increments the
risk of fractures, pneumonia, dehydration and rhabdomyolysis
as consequences of immobilization and the inability to get up
from the ground.
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Etiology

The pathogenesis of falls is often multifactorial due to physio-
logical age-related changes (Table 1) or more properly patho-
logical factors (Table 2), or due to the environment. The identi-
fication of risk factors is essential in the planning of preventive
measures (11). Ambulatory problems and muscle weakness are
responsible for 10-25% of the falls (12). An extensive longitudi-
nal study showed indeed that 10% of the people over 65 need
assistance in walking across a room, 20% need help in climb-
ing stairs and 40% are unable to walk more than 500 meters (8).
Muscle weakness is quite common in the elderly and some
studies have shown the prevalence of weakness of the lower
limbs in 48% of non-institutionalized patients (12) and in 80%
of patients in nursing homes (13). Case-control studies showed
that patients with falls have more problems in walking than
those without a history of falls (14). Although the reduction of
muscle strength is part of the physiological aging process,
much of this reduction is probably attributable to the presence
of co-morbidity and to physical inactivity. It has recently been
documented that distal muscle weakness leads to significant
postural instability and that the proximal muscle weakness re-
duces the compensatory movement of the arms (15).
Environmental barriers are responsible for 30-50% of the
falls, even though falls are often determined by interaction
within the environment or dangerous activities and increased
individual susceptibility. The external environment contains
many risks, but above all older people fall at home, maybe
because they spend most of their time there and, feeling
more confident, are more careless (16). At home, barriers are
represented by thresholds, stairs, carpets, slippery surfaces.
Inadequate lighting or, on the contrary, excessive or dazzling
illumination, are possible causes, too.

In institutionalized patients most of the falls occurs during ac-
tivities with inherent risk because of the postural changes and
the vasovagal reflexes involved, for example getting out of
bed, getting into or out of the bath (17, 1). In urban areas bar-
riers are represented by sidewalks, unprotected crossing, etc.
A meta-analysis investigated the relationship between falls
and drugs: taking more than 4 drugs determined a significant
rise in the risk of falling, especially as regards antiarrhythmic,
digoxin, diuretics, antidepressants, benzodiazepines, antipsy-
chotics. Benzodiazepines are one of the main fall risk factors
both in acute and in chronic use (19).
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Table 2 - Falls predisposing pathologic conditions (11).

Neurologic

- Dementia

- Stroke, Transient Ischemic Attack

* Parkinson’s disease

+ Delirium

+ Carotid Sinus Hypersensitivity

* Vestibular system pathology
Cardiovascular

» Myocardial infarction

+ Orthostatic hypotension

+ Arrhythmias

+ Valvular disease
Gastrointestinal

« Diarrhea

* Hemorrhage
Endocrine and internal medicine

« Thyroid disease

+ Hypoglycemia

» Hypokalemia

+ Hypo-and hypernatremia

+ Dehydration

» Anemia

Musculoskeletal
- Degenerative joint disease
+ Myopathies
+ Deformity of the spine
- Pathological fractures

Genitourinary
+ Urinary Incontinence
* Post-micturition Hypotension

Psychiatric
+ Depressive syndrome
+ Anxiety syndrome
latrogenic
- Drugs side effects: (anxiolytics, neuroleptics, diuretics,
antihypertensives, digoxin)
* Restraint - Immobilization

Figure 2 - Diagnostic algorithm in patient with falls (20).

In the evaluation process it is particularly important to consid-
er the interaction and the synergism between multiple causes
of falls, the etiology is indeed multifactorial (20). It has also
been demonstrated that the greater the number of risk fac-
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tors, the greater the risk of falling; the proportion of communi-
ty-dwelling patients with recurrent falls increases from 10% to
69% when the number of risk factors increases from 1 to 4 or
more (16).
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Evaluation

The Guidelines for the prevention of falls in older persons, of
the American Geriatrics Society proposes a specific diagnos-
tic algorithm (Figure 2) (20).

Multifactorial assessment requires a synergy of various spe-
cialists (geriatricians, physiotherapists, social workers, ortho-
pedists). The geriatrician coordinates the multidisciplinary in-
tervention in order to make the most effective evaluation of
the risk of falling, searching for all predisposing factors —
medical, social and environmental — aiming towards a pro-
gram of prevention (1).

Prevention strategies

In clear pathological conditions it is possible to enact a spe-
cific treatment, for example, the administration of antiarrhyth-
mic drugs or pacemaker implantation in case of cardiac ar-
rhythmia, clearly related to falling. Hypovolaemia or dehydra-
tion require fluid administration to restore the hemodynamic
balance. Treatment of orthostatic hypotension or autonomic
disorders involves behavioral maneuvers or, if ineffective,
medication such as midodrine, that has proved to be more ef-
fective than epinephrine and could be considered the first
choice, although its effectiveness is conditioned by the use of
full and refracted doses. Ephedrine and pseudoephedrine
have betal-and beta2-stimulating action, which solves the
vasoconstrictor effect. In those patients in which the adminis-
tration of fluids and sodium have failed, a good therapeutic
option is 9-alpha-fluoro-hydrocortisone, provided through an
adequate dosage and not through daily assumption. There
are also “additional” drugs, used in the absence of response
to any previous maneuvers. The use of desmopressin is
linked to the fact that in case of autonomic failure, there is a
reduced release of vasopressin, caused by hypothalamus
suprachiasmatic nucleus degeneration. Other pharmacologi-
cally active molecules are: inhibitors of cyclo-oxygenase, be-
ta-adrenergic agonist, clonidine, yohimbine, somatostatin, di-
hydroergotamine and dopamine agonists (21).

Particular attention must be paid to the re-evaluation of drug
therapy, with dose adjustments or withdrawal especially for an-
tihypertensive, diuretics and benzodiazepines. The Guidelines
of the American Geriatrics Society (20) recommend modifica-
tion of environmental hazards, training paths, hip protectors
and appropriate use of support tools (sticks, walkers), which
can be effective elements of a multifactorial intervention pro-
gram; however, their isolated use, without adequate attention
towards other risk factors, cannot be recommended.

Balance exercises are also recommended. Although physical
exercise has shown proven benefits, the optimal type, dura-
tion and intensity necessary to prevent falls remains unclear
(8). A South Korean research has shown that Tai Chi can be
effective in improving balance and therefore in preventing
falls in the elderly (22).

Overlapping between syncope and falls

Syncope is one of major causes of falls; the low percentage
of syncope-related falls (0.3-5%) (7) is probably an underesti-
mation because many clinical trials exclude patients with this
diagnosis. Even in those studies in which it is not explicitly
excluded, the relevance of syncope in patients with history of
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falls is still underestimated, because these have a significant-
ly higher probability of being hospitalized immediately and not
being included in the study. It is also difficult to obtain the de-
scription of a syncope rather than most of the other causes of
falls, because many patients present retrograde amnesia for
the loss of consciousness (23) and because 40-60% of the
syncopal episodes happen without witnesses. Even pre-syn-
cope, that occurs in case of transient arrhythmias or orthosta-
tic hypotension, could be a cause of fall and predicts the oc-
currence of a future syncopal episode. 26% of older patients
referred to the Emergency Department had a syncope-related
fall (24).

Syncope in the elderly is associated with a high risk of trau-
ma; syncope-related fractures or major trauma range from 10
to 23%. The risk of a major trauma is 5.9 times higher for
syncope-related falls and has also been associated with a
higher risk of remaining on the ground for a longer time, com-
pared to non- syncopal falls (16).

Older inpatients with syncope have a 13-33% one-year mor-
tality (7) and 79% four-year mortality, compared to the ex-
pected value, also negatively influenced by age and co- mor-
bidities.

About 20% of cardiovascular syncope in patients older than
70 appears as a fall, especially in the case of carotid-sinus
syndrome (CSS) and orthostatic hypotension; more than 20%
of older people with CSS complain of falls as well as syncope
(25). Kenny analyzed patients older than 60 who were re-
ferred to the hospital for a fall or a syncope. Those with falls,
who showed a CSS when subjected to Carotid Sinus Massage
(CSM), showed retrograde amnesia for the loss of conscious-
ness more frequently than patients with syncope (23).

In a large group of patients referred to the Emergency Depart-
ment, 39% had had an accidental fall, 26% had had a fall
strictly related to a clinical condition, 16% had dementia and
14% had had an unexplained fall. In this last group of patients,
34% had carotid sinus hypersensitivity, cardio- inhibitory type
in 50% of the cases and the rate of fall and trauma respective-
ly was reduced by 70 to 75% after a pacemaker implantation
(26). These data clearly state that older patients with history of
falls should undergo a cardiovascular and neuroautonomic as-
sessment besides the survey of other risk factors. Tilt Testing
(TT) and CSM are useful in confirming the hypothesis of a re-
flex syncope as a potential cause of unexplained falls and TT
positivity tends to increase exponentially with age (27, 28).
The evaluation of elderly patients with recurrent falls should
also exclude atrial fibrillation, given the increasing prevalence
of this condition with age (11), especially when patients report
palpitation as a prodromal symptom, suggesting an arrhythmic
etiology. The age-related changes in structure and cardiovas-
cular function, especially the diastolic dysfunction, not only
predispose to the development of atrial fibrillation, but may al-
so reduce the hemodynamic tolerance to such arrhythmia, in-
creasing the risk of syncope or fall.

In common clinical practice, the patient with a traumatic fall is
defined under a general point of view and the cause of the fall
is often under-investigated, being only limited to the treatment
of consequences and ignoring the search for possible patho-
genetic mechanisms. On the contrary, an initial assessment,
supported by a comprehensive cardiovascular and neuroau-
tonomic evaluation, allows for reaching a final diagnosis in
most cases, demonstrating a key role in the real identification
of the etiology of the fall. It is thus possible to implement
treatment measures aimed at reducing disability, institutional-
ization, mortality and increased health care costs.
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