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Pathogenesis and treatment of falls in elderly
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tegrated treatment and a rehabilitation program is possible to improve quality of life in elderly.
KEY WORDS: falls; elderly; multidimensional assessment; comprehensive geriatric assessment.
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Falls are defined as the sudden, involuntary transfer of body to
the ground and at a lower level than the previous one (1). Falls
are responsible for considerable morbidity, immobility, and
mortality among older persons: so falls in the elderly are considered as a major public health problem (2). Serious consequences of falls are an increased risk of hospitalization and institutionalization, with prolonged recovery periods, which results in an increase in health care costs (3). Falls result from an
interaction of multiple and diverse risk factors and situation.
This interaction is modified by age, disease and the by environment. Proper management of this health problem has strong
clinical and economical relevance (4): fundamentals are therefore an appropriate assessment of the elderly at risk of falling
and an effective treatment after the traumatic event.
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Epidemiology

Summary

It is estimated that 33% of individuals older than 65 years undergoes falls, with 50% of subjects falling more than once in a
year (5, 6) (Figure 1). The rates also depending on the setting:
the falls at home are estimated at 0.3-1.6 / person / year ; in
Nursing Home (RSA in Italy) 0.6 to 3.6 / bed / year; in the hospital 1-4 / person / bed / year (7). The falls are the most common cause of traumatic injury and the leading cause of death
secondary to traumatic injuries in people over the age of 65.
The mortality related to falls is age-dependent, increasing from
50 /100000 to 65 and reaching 150 and 5,252/100,000 respectively to 75 and 85 years (8). Unintentional injuries are the fifth
cause of death in older adults (after cardiovascular disease,
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Falls in the elderly are a public health problem. Consequences of falls are increased risk of hospitalization,
which results in an increase in health care costs. It is estimated that 33% of individuals older than 65 years undergoes falls. Causes of falls can be distinguished in intrinsic and extrinsic predisposing conditions. The intrinsic causes can be divided into age-related physiological
changes and pathological predisposing conditions. The
age-related physiological changes are sight disorders,
hearing disorders, alterations in the Central Nervous
System, balance deficits, musculoskeletal alterations.
The pathological conditions can be Neurological, Cardiovascular, Endocrine, Psychiatric, Iatrogenic. Extrinsic
causes of falling are environmental factors such as obstacles, inadequate footwear. The treatment of falls must
be multidimensional and multidisciplinary. The best instrument in evaluating elderly at risk is Comprehensive
Geriatric Assessment (CGA). CGA allows better management resulting in reduced costs. The treatment should
be primarily preventive acting on extrinsic causes; then
treatment of chronic and acute diseases. Rehabilitation
is fundamental, in order to improve residual capacity,
motor skills, postural control, recovery of strength.
There are two main types of exercises: aerobic and muscular strength training. Education of patient is a keypoint, in particular through the Back School. In conclusion falls in the elderly are presented as a “geriatric syndrome”; through a multidimensional assessment, an in-
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Figure 1 - Prevalence of falls by Sex and Age Groups, Canada
2002-03 (adapted from Report on seniors fall in Canada. Public
Health Agency of Canada, 2005).
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Table 2 - Falls predisposing conditions (adapted from Rubenstein
LZ: Falls in older people, epidemiology, risk factors and strategies
for prevention; Age Ageing, 2006).
Cardiovascular
• Myocardial Infarction
• Orthostatic Hypotension
• Arrhythmias
• Valvular Disease
• Flebopathy
• Postprandial Syncope
• Neuropathy
• Dizziness

Internal Medicine and Endocrine
• Hypoglycemia
• Hypocalemia
• Thyroid Disease
• Hypo and hypernatremia
• Dehydration
• Anemia
• Hyperventilation

Neurological
• Dementia
• Stroke
• Transient Ischemic Attack
• Parkinson’s Disease
• Carotid Sinus Hypersensitivity
• Vestibular System Pathology
• Delirium
• Epilepsy

Musculoskeletal
• Myopathies
• Degenerative Joint Disease
• Vertebral Deformities
• Pathological Fractures
• Sarcopenia

Gastrointestinal
• Diarrhea
• Bleeding

Psychiatric
• Depressive Syndrome
• Anxiety Syndrome
• Fear of Falling

Genitourinary
• Urinary Incontinence
• Post-Micturition Hypotension

Iatrogenic
• Drug Side Effects
• Immobilization

io
ni

In
te
r

At etiological level causes of falls can be distinguished in intrinsic predisposing conditions (due to the subject) and extrinsic predisposing conditions (due to the environment). The
intrinsic causes can be divided into age-related physiological
changes and pathological predisposing conditions. Among
the age-related physiological changes can be distinguished
sight alterations (reduction in visual acuity, especially in
night; reduced ability to accommodate; presbyopia; deficit in
discriminative capacity for colors; reduced tolerance to glare;
reduced discriminative capacity for colors); hearing alterations (reduced discrimination capability between sounds at
different frequency and distance; reduced discrimination capability between contemporary voices in conversation; r; reduced perception of pure tones); alterations in the Central
Nervous System (deficient tactile sensitivity, vibration sense,
thermal sensitivity; increase in postural sway with instability;
alterations in the integration of sensory inputs and motor responses causing increased time of reaction; vestibular and
balance deficits); alterations in the musculoskeletal system
(sarcopenia; reduced muscle strength mainly involving antigravity muscles ; reduced range of motion) (Table 1). The
pathological conditions that predispose to falls can be neurological (stroke and its outcome; TIA; Parkinsonism; Dementia; Epilepsy; carotid sinus hypersensitivity syndrome), Car-

diovascular (Myocardial Infarction; orthostatic hypotension;
arrhythmias); Endocrine\Metabolic (Hypothyroidism; hypoglycemia; anemia), Gastro-intestinal (bleeding; diarrhea;
post-prandial syncope), Genito- Urinary (post-micturition
syncope; urinary incontinence), Musculoskeletal (degenerative arthropathies; myopathies), Psychiatric (Depression;
Anxiety) (10) (Table 2). Extremely important in this context
are the falls due to iatrogenic causes: the intake of 4 or more
drugs (in particular antihypertensives, diuretics, benzodiazepines, antidepressants) is considered an independent
risk factor of fall (11). An additional risk factor is represented
by the psychological alterations related to the fall: fear of
falling and the post-fall anxiety syndrome result in loss of
self-confidence and selfimposed functional limitations in both
home-living and institutionalized elderly persons who have
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cancer, stroke and pulmonary disorders) and falls constitute
two-thirds of these deaths. About three-fourths of deaths due
to falls occur in the 13% of the population age ≥65. About 40%
of this group will fall at least once each year, and about 1 in 40
of them will be hospitalized. Only about half of those admitted
to hospital will be alive a year later. The most frequent complications of falls fractures of the femur (2% of cases), fractures
of the humerus, wrist and pelvis (5%), head trauma, intracranial hematomas and injury of internal organs (10%) (9).

iz

Table 1 - Age-related physiological changes.
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Sight:
• Reduction in visual acuity
• Reduction in ability to accommodate
• Reduction in discriminative capacity for colors
• Reduction in tolerance to glare
• Presbyopia and myopia
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Hearing:
• Reduced perception of pure tones
• Reduced discrimination capability between sounds at different
frequency and distance
• Reduced discrimination capability between contemporary
voices in conversation
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Musculoskeletal
• Sarcopenia
• Reduced Muscle Strength
• Reduced Range of Movement

Central Nervous System
• Deficient tactile sensitivity, vibration sense, thermal sensitivity
• Increase in postural sway with instability
• Alterations in the integration of sensory inputs and motor
responses causing increased time of reaction
• Alterations of balance

Clinical Cases in Mineral and Bone Metabolism 2014; 11(3): 222-225

Figure 2 - Risk factor in falls: metanalysis in 16 studies (adapted
from American Geriatrics Society, British Geriatrics Society and
American Academy of Orthopaedic Surgeons: Guidelines for the
prevention of falls in older persons. Journal of American Geriatric
Society. 2001;49(5):664-72).
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Given the multiplicity of causes and triggers the framing and
the treatment must be multidimensional and multidisciplinary, involving various professionals in the health sector.
The best instrument in evaluating elderly at risk for falling is
the Comprehensive Geriatric Assessment (CGA). The CGA
is defined as a multidisciplinary evaluation in which are identified and described the multiple problems of an elderly individual; are defined its functional capacity; are defined its
needs for support services; will develop a plan of treatment
and care, in which the various actions are commensurate
with the needs and problems (15). The objective of CGA are
to increase the diagnostic accuracy, to guide the choice of
appropriate interventions to restore or to preserve the best
health conditions as possible, to ensure optimal environmental conditions for the care, to formulate a prognosis, to monitoring clinical changes. The CGA is possible with the intervention of a Multidisciplinary Team, including physician specialized in Geriatrics, Internal Medicine, Cardiology, Orthopedics, Physical Medicine and Rehabilitation, Neurology, Endocrinology; General Practitioners; professional figures like
Nurse, Physical Therapist, Speech Therapist, Occupational
Therapist, Psychologist, Engineer, Biomedical, Geneticist.
Several studies demonstrates the efficacy of a CGA respect
to conventional treatment, due to a global evaluation and a
specific treatment (16) (Figure 3); CGA also allows better
management of health interventions resulting in reduced
costs (17). The evaluation must begin with a careful anamnesis in order to evaluate the acute and chronic conditions of
patient and the levels of motor autonomy. Pharmacologic
anamnesis has a relevant value in order to evaluate possible
interactions between drugs and their side effects. Then the
circumstances of the fall must be investigate: when, where
and how the patient is dropped; any warning sign or symp-

tom coexisting. The evaluation continues with physical examination, with particular attention to the evaluation of vision, gait and balance; general condition, neurological evaluation (cognitive status, muscle strength, peripheral nerves,
proprioception, reflexes, cortical function, extrapyramidal and
cerebellar function), assessment of cardiovascular system
(heart rate and rhythm, PA and FC in the upright position
and, if appropriate, after stimulation of the carotid sinus), assessment of pain with VAS scale, evaluating muscle strength
with Medical Research Council Scale. Then functional ability
must be analyze using specific evaluation scale such as
Berg Balance Scale (in order to evaluate static and dynamic
balance), Timed Up and Go Test (to assess patient’s mobility), Falls Efficacy Scale (to assess the fear of falling) (18).
Functional evaluation could be integrated (when possible)
with scale like 6 minutes Walking Test and 10 meters Walking test. The instrumental assessment integrates the clinical
evaluation, allowing a more accurate diagnosis; however in
the elderly the use of instrumental tests must be exclusively
aimed at completing the clinical suspicion and thoroughly
evaluated by the Multidisciplinary team. This helps to avoid
unnecessary tests in frail patients and better management of
healthcare resources.

na
zi
on

fallen (12); fear of falling is considered an independent risk
factor (13). Extrinsic causes of falling are environmental factors such as obstacles, inadequate ambient lighting, inadequate footwear and clothing, uneven or slippery floors, presence of steps, lack of handrails, inadequate height of beds,
inadequate chairs, inadequate bathroom, unfamiliar environment (9). Individuals with at least 4 of these risk factors have
a 69% increased chance to reach out a fall than the general
population (14) (Figure 2).

Treatment
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The treatment of falls should be primarily preventive acting on
extrinsic causes: removal of architectural barriers, management of lighting environment (uniform illumination, switches
visible and appropriate), adaptation of stairs, furniture, kitchen,
bathroom. Other preventive actions are the control of PA and
of the other cardiovascular disease risk factor. Fundamental is
then the treatment of chronic and acute diseases. Therefore
another objective is the reduction in the number of drugs, so a
global evaluation is a key-event: the appropriateness of pharmacological prescription in older complex patients should be
evaluated carefully, translating the recommendations of clinical guidelines to patients with a limited life expectancy, functional and cognitive impairment (19). Another objective of
treatment is improving residual capacity. In this context appropriate rehabilitative care is fundamental, in order to improve
posture control and muscle strength. Another main task is
neuromotor rehabilitation, through education of the patient and
the care giver (20). In rehabilitation the goal is the improvement of basic motor skills, postural control, recovery of
strength and mobility of the lower limbs and education in the
march and passages of position. Group and home-based exercise programs and home safety interventions reduce rate
of falls and risk of falling (21). There are two main types of exercises: aerobic exercises and muscular strength training. The
objective of aerobic exercises is improving cardiovascular capacity and functionality. Improving muscular strength take to a
better physical function in terms of improved balance and
walking speed (22). Both strength training and aerobic training
may affect bone mineral density, glucose homeostasis and the
risk of falling. Strength training improves muscle mass,
strength and muscle quality, while aerobic training mainly affects cardio-vascular fitness, blood pressure and plasma
lipoprotein (23). Exercise interventions may be effective in
preventing, delaying, or reversing the frailty process (24). A
systematic review on the effects of more general physical exercise programs in institutionalized elderly indicated a strong
positive effect on muscle strength and mobility, gait, disability,

Figure 3 - Geriatric care management: quality of medical care
(adapted from Counsell SR, et al. Geriatric care management for
low-income seniors: a randomized controlled trial. Journal of American Medical Association. 2007;298:2623-33).
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balance and endurance (22). There is also evidence regarding
beneficial exercise effects on sleep and overall well-being
(25). Another goal in rehabilitation is represented by the protection of vertebral column. This is accomplished through the
exercises of Overload Protection: a rehabilitation path aimed
to protection of the column trough an improvement in the
strength of the antigravity muscles and stabilizers, a recovery
of motility in extension of the spine and a conditioning cognitive face to electively search positions which encourage the
less possible the spine involvement (26). These treatments
may be associated with postural exercises to the control of the
spine and respiratory gymnastic exercises, in order to improve
the spinal proprioception. Education of patient is also a keypoint, in particular learning program in management of an ergonomic column set according to a cognitive-behavioral approach: the Back School (27). These educational programs
guides to properly use the lumbar column in ADLs, such as
lifting or moving loads, correct postures and learn techniques
for handling ergonomic aids.
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Falls in the elderly are presented as a real “geriatric syndrome” characterized by multiple causes and influenced by
diverse factors. A multidimensional assessment carried out
by a multidisciplinary team is therefore essential, allowing to
deal with every single aspect of this syndrome and to optimize the resources and expertise available. The treatment of
falls in the elderly patient should be integrated and comprehensive: it must first be preventive, by acting on multiple risk
factors for falls; then must take action on the causes of
chronic and acute fall. The rehabilitation is as a key event in
the natural history of the treatment, in order to increase the
residual functional capacity and to educate the patients in a
proper and functional management of their resources. In rehabilitation numerous studies have demonstrated the effectiveness of therapeutic exercise in improving the health and
quality of life in elderly.
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