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SUMMARY
Background: Dizziness and unsteady gait are common in the elderly but are too 
often dismissed as supposedly nonspecific, inevitable accompaniments of 
 normal aging. For many affected persons, the factors leading to dizziness and 
gait impairment in old age are never identified, yet some of these factors can 
be specifically detected and treated. 

Methods: This review is based on publications (2005–2014) retrieved by a 
 selective search in PubMed on the terms “aging,” “dizziness,” “elderly,” “gait,” 
“gait disorder,” “geriatric,” “locomotion,” and “vertigo.”

Results: Dizziness interferes with the everyday activities of 30% of persons 
over age 70 and is so severe that it constitutes a reason for consulting a 
 physician. The more common causes of dizziness and unsteady gait in old age 
are sensory deficits, such as bilateral vestibular failure, polyneuropathy, and 
impaired visual acuity; benign paroxysmal positioning vertigo; and central 
 disorders such as cerebellar ataxia and normal-pressure hydrocephalus. 
Further relevant factors include sedative or antihypertensive medication, loss 
of muscle mass (sarcopenia), and fear of falling. Many elderly persons have 
multiple factors at the same time. Benign paroxysmal positioning  vertigo can 
be effectively treated with specific physical maneuvers. Sedating drugs are 
 indicated only for the treatment of acute rotatory vertigo and are not suitable 
for long-term use. Sarcopenia can be treated with physical training. 

Conclusion: If a specific cause can be identified, dizziness and gait unsteadi-
ness in old age can often be successfully treated. The common causes can be 
revealed by systematic clinical examination. Controlled clinical trials on the 
 efficacy of treatments for elderly persons are urgently needed.
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I mpaired mobility and falls are among the main 
 factors contributing to a reduced quality of life in 

old age (1). In this context, patients often report 
 unstable gait and dizziness. This review article aims to 
provide a structured diagnostic approach for this 
 situation, which makes it possible to identify relevant 
deficits and factors. Dizziness and unsteady gait are not 
effects of normal aging but indicate potential: 
● Deficits in peripheral and central sensory 

 functions (visual, vestibular, somatosensory)
● Musculoskeletal deficits (sarcopenia, arthritis)
● Cognitive and mental disorders (dementia, 

anxiety).
Elderly people often have deficits in several areas. 

Multifactorial disorders should, however, not prevent 
deficits from being identified and from receiving 
 targeted treatment. In many cases, interdisciplinary 
 collaboration is required for the purpose of detailed 
classification and therapy.

Prevalence of dizziness and  
unstable gait in old age
In patients >75 years, dizziness is the most common 
leading symptom (2). The 1-year prevalence for signifi-
cant dizziness that prompts a visit to the doctor and 
 restricts activities of everyday life in persons older than 
60 is 20%; in those older than 70, it is 30%, and in those 
older than 80, 50% (3). In the context of the population-
based KORA-Age study in the Augsburg area, 
 dizziness was identified as a crucial factor for an 
 impaired quality of life and therefore reduced partici-
pation in age-appropriate activities in older persons 
(4, 5).

The terms “vertigo” and “dizziness” are used to 
 describe a whole spectrum of perceptions and symp-
toms that range from a rotatory sensation to staggering 
dizziness to gait unsteadiness, lightheadedness, or 
anxiety. A structured history and clinical examination 
are therefore the most important elements in clarifying 
the etiology. The mostly older patients with long-term 
dizziness problems also experience gait abnormalities. 
When measured by using a simple clinical test (modi-
fied Romberg test), the prevalence of balance disorders 
in persons older than 80 in the US was 85% (6). An 
 important and quantifiable parameter in this context is 
the frequency of falls. Within a year, more than 30% of 
persons living in their own homes and more than 50% 
of persons living in care homes experience at least one 
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fall, even without experiencing dizziness (7, e1). Often, 
mobility will then decrease because of fear of further 
falls (e2). The direct consequences of falls are respon-
sible for >1% of healthcare costs in Europe (8). The 
most important risk factors for falls in old age include 
symptoms of dizziness and gait abnormalities (8, 9).

Important causes of vertigo and dizziness  
in old age
The Figure shows a diagnostic spectrum of patients 
>80 years compared with patients <40 in a specialist 
outpatient clinic in Munich. The Figure highlights 
some important aspects regarding dizziness in old age:
● The entire diagnostic spectrum is covered.
● Sensory deficits—for example, bilateral vestibu-

lar failure (BVF)—and central vertigo (CV)—for 
example, cerebellar ataxia—are very common.

● Psychosomatic forms of vertigo and vestibular 
migraine are less common than in younger 
 patients.

● Benign paroxysmal positioning vertigo (BPPV) is 
more common in older persons, and other factors 
have a greater role—for example, polyneuropathy 
and orthostatic dysregulation.

Benign paroxysmal positioning vertigo
In older patients, BPPV is common, because the 
 probability of release of otolith particles in the inner ear 
increases with age (e3). Symptomatic cases, of the kind 
that occur after cranial trauma or as a consequence of 
peripheral vestibular disorders, are also more common 
because of the higher incidence of the latter.

Diagnostic clues are provided by the typical medical 
history, whereby short attacks of rotatory vertigo are 
triggered by changing the position of the head; these at-
tacks may be accompanied by nausea and vomiting. 
Typical triggers are:
● Turning around in bed—for example, in order to 

look at the alarm clock
● Tilting the head backwards—for example, in 

order to look up
● Bending the head forwards—for example, in 

order to spit while brushing one’s teeth.
The diagnostic maneuvers—for example, the Dix-

Hallpike maneuver for the posterior semicircular canal 
and head rotation to the side in a supine position for the 
horizontal semicircular canal—should always be con-
ducted in vertigo and balance impairments, especially 
in older patients, because the disorder may present in 

FIGURE Rates of symptoms of vertigo in a specialist outpatient clinic of the 
German Center for Vertigo and Balance Disorders in Munich. The 
 figure shows the relative frequencies in 500 consecutive patients 
aged <40 (5–39) years and >80 (81–99) years. In older patients, 
 bilateral vestibular failure (BVF), central vertigo (CV), and benign 
 paroxysmal positioning vertigo (BPPV) are particularly common.  
Further abbreviations: y, years; OC, other causes, MD, Menière’s 
disease; PPV, somatoform and phobic postural vertigo; UV, unilateral 
vestibulopathy; VM, vestibular migraine; VP, vestibular paroxysmia
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TABLE 1

Common causes of vertigo and dizziness in old age

Disorder

Benign paroxysmal positioning 
vertigo (BPPV)

Orthostatic vertigo

Menière’s disease

Bilateral vestibular failure 
 (complete or incomplete)

Central vertigo and dizziness

Typical presentation and treatment

Vertigo attacks (5–60 sec) after changing the posi -
tion of the head; morning onset common; therapy 
using release maneuvers

Transient vertigo after getting up from lying down/
sitting position; possibly after medication use; 
 therapy with blood pressure regulation

Episodes of vertigo (min–h) with ear pressure, 
 tinnitus, impaired hearing; progressive hearing loss; 
 therapy with betahistine, for example

Dizziness and unstable gait, especially in the dark 
and on uneven ground; in some cases oscillopsias; 
chronic course; therapy with balance training 

Mostly continuous dizziness with clinical-
 neurological abnormality (e.g. oculomotor func -
tioning, coordination, extrapyramidal symptoms); in 
the context of focal lesions (e.g. stroke), cerebral 
microangiopathy or neurodegenerative disorders 
(e.g. cerebellar  ataxia); therapy of underlying 
 disorder and balance training; symptomatic drug 
treatment if needed
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an atypical manner in case of multifactorial etiology (2, 
10). In a positive case, a crescendo-decrescendo 
 nystagmus appears after a latency period; this will typi-
cally last less than one minute. Depending on which 
semicircular canal is affected, the direction of the beat 
will be vertical to the forehead, with torsion to the 
lower-positioned ear (posterior semicircular canal) or 
purely horizontal (horizontal semicircular canal). The 
posterior semicircular canal is affected in most cases 
(90%). Treatment consists of specific release 
 maneuvers, whose efficacy has been confirmed in 
 controlled studies. An overview of the evidence was 
published in Deutsches Ärzteblatt International fairly 
recently (11). Current guidelines are available at www.
eaono.org, for example.

Bilateral vestibular failure
In case of bilateral impairment of the peripheral 
 vestibular function, movement-dependent staggering 
dizziness is present (while walking); symptoms typi-
cally increase in the dark and on uneven ground (10, 
12). A proportion of patients also experiences oscillop-
sia, which arises from a dysfunction of the vestibulo-
ocular reflex (VOR) (10). In about 50% of cases, no 
specific cause is identified when a diagnosis is made 
(12). If an etiology is confirmed, ototoxic medications 
(aminoglycosides) or pre-existing inner-ear disorders 
(bilateral Menière’s disease) are often implicated (12). 
The association with polyneuropathies and cerebellar 
disorders (cerebellar ataxia with neuropathy and 
 bilateral vestibular areflexia [CANVAS syndrome]) is 
also important (e4, e5).

Bilateral vestibular failure as a cause of dizziness 
and unstable gait in older persons is often overlooked. 
In addition to the typical medical history, the clinical 
findings with confirmed VOR deficit (pathological re-
sult after head impulse test with eye adjustment after 
fast head rotation) will provide a clue (13). The balance 
disorder becomes obvious, similar to other sensory 
deficits, especially when the eyes are closed (lack of 
visual control) or while walking slowly (impaired 
 sensory integration) (14, 15). The most important 
 element of treatment is targeted balance training with 
active gait training and postural stabilization training 
(16). The aim of vestibular training is an improvement 
in vestibulo-ocular and vestibulo-spinal reflexes in 
 posture regulation. 

Central vertigo
Central vestibular disorders develop because of lesions 
along the vestibular structures and pathways including 
the vestibular nuclei in the medulla oblongata, the ocu-
lomotor nuclei and centers in the mesencephalon and 
the cerebellum, the thalamus, and the vestibular cor-
tex (10). If there are lesions—for example, after a stroke 
or if a primary brain tumor is present—the result will 
be clearly defined brain stem syndromes with  typical 
 deficits in oculomotor function and postural regulation.

The clinical finding in this setting usually prompts 
further investigation using imaging (magnetic 

 resonance imaging [MRI]), which will confirm the 
lesion. It is more difficult, especially for non-
 neurologists, to detect and correctly categorize vertigo 
and dizziness symptoms in the context of new-onset 
neurodegenerative disorders. Patients with atypical 
Parkinson’s syndromes—for example, progressive su-
pranuclear palsy (PSP)—or cerebellar disorders—for 
example, downbeat nystagmus syndrome—often 
 present with dizziness and gait instability as their main 
symptom. In this setting it is important to interpret even 
discrete clinical signs correctly and refer the patient to 
the specialist; in case of doubt, a follow-up consultation 
should be arranged in order not to overlook progression 
of the deficits.

The treatment of forms of central vertigo depends on 
their cause. Acquired forms of nystagmus after stroke 

TABLE 2

Common causes of unstable gait in old age 

Deficit (disorder)

Sensory deficits  
(polyneuropathy, bilateral 
 vestibulopathy, visus reduction)

Neurodegeneration (Parkin-
son’s syndrome, cerebellar ata-
xia, degenerative dementias)

Normal pressure hydrocepha-
lus and vascular encephalopa-
thy

Fear of falling; intoxication 
 (alcohol, medical drugs)

Typical presentation and treatment

Problems especially when walking, especially in 
poor light and on uneven ground; therapy of under-
lying disorder and treatment with physical  training 
for standing still and walking

Gait abnormality with additional motor, coordination 
and cognitive abnormalities; therapy of underlying 
disorder; training for standing still and walking

Small-step gait disorder with subcortical dementia 
(alertness) and possibly urinary incontinence; 
 depending on MRI: diagnostic drainage of CSF; 
therapy with blood pressure regulation (vascular 
 encephalopathy) or ventriculo-peritoneal shunt 
 (normal pressure hydrocephalus)

Slowed-down gait with support-seeking arm move-
ments, avoidance behavior; therapy by adjusting 
medication (Table 3), counseling, training for 
 standing still and walking

TABLE 3

Examples of medications that commonly trigger dizziness

Group of substances

Blood pressure lowering drugs 
 (antihypertensive drugs) in overdose 
 (hypotension)

Sedating antidepressants/antipsychotics 

Anticonvulsive drugs used to treat epileptic 
 seizures and pain 

Other sedatives used to treat insomnia, anxiety, 
vertigo or dizziness

Example substances

● Candesartan, telmisartan
● Enalapril, ramipril
● Hydrochlorothiazide, furosemide
● Metoprolol, propranolol

● Amitriptyline
● Levomepromazine
● Melperone
● Mirtazapine

● Carbamazepine, oxcarbazepine
● Gabapentin, pregabalin
● Phenytoin

● Bromazepam, lorazepam
● Cinnarizine, dimenhydrinate
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or inflammatory brainstem lesions—for example, ac-
quired pendular nystagmus with oscillopsia—can be 
reduced by using medication—for example, memantine 
or gabapentin (17). Patients with cerebellar disorders 
benefit from targeted physiotherapy with balance train-
ing (18, e6) and symptomatic drug treatment—for 
example, with aminopyridines or acetyl-DL-leucine 
(19). Table 1 summarizes the causes of vertigo and 
 dizziness in old age.

Causes of gait disorders in old age 
In the normal aging process, the speed of walking con-
tinually decreases; after the age of 60 it reduces by 
about 1% every year (13). Although slowing down in 
old age has many causes—for example, deficits in 
muscle and joint biomechanics, in the function of the 
sensory organs, signal processing in the brain, and the 
capacity of lung and heart—and although these causes 
are interrelated in multifarious and complicated ways, 
walking speed has been found to be a very meaningful 
parameter in assessing older persons’ health (20). If a 
person spontaneously walks slower than 0.6 m/s, s/he will 
mostly require help. By contrast, practically all persons 
who walk faster than 1 m/s will be independent (20).

Among elderly patients who present to neurologists, 
the following causes for gait disorders are particularly 
common (13):
● Sensory (for example, as a result of polyneuro -

pathies)
● Hypokinetic (for example, owing to Parkinson’s 

disease)
● Ataxic (for example, because of degenerative 

 cerebellar atrophy)
● Phobic (for example, owing to fear of falls).
In addition, antalgic (for example, owing to osteoar-

thritis of the knee) and paretic (for example, owing to 
radicular pain because of disc herniation) gait disorders 
account for a large proportion of those affected by gait 
disorders in general practice, orthopedic surgery, and 
neurology (21). Important aspects in association with 
unsteady gait in old age include the function of the sen-
sory systems, cognitive reserve, and locomotor reserve 
(22).

Gait and sensory function
The sensory control of walking is important especially 
in the context of slow walking and is less relevant in 
fast, automatic walking (14, 23, 24). Recent studies 
have shown that gait variability subsequent to sensory 
deficits is increased particularly for slow walking (14, 
15). It may be assumed that the risk of falls is increased 
in this setting because gait variability correlates with 
the risk of falls (8).

Gait, cognition, and anxiety
Normally, walking is automatic and requires little at-
tention. With age, cerebral control of walking increases 
and, simultaneously, the central sensory interaction is 
often impaired (25). In difficult situations that require 
more posture control, other activities—such as a 

BOX 1

History and baseline examination in vertigo, 
 dizziness and unstable gait in old age

● History
– Rotational vertigo/staggering gait/daze (“as if walking on cotton wool”, 

 “feeling as if in an elevator”, “muffled head”)
– Falls/near falls/situations in which falls occur
– Attacks/long-term symptoms
– Triggers/amplifying factors
– Accompanying symptoms
– Medication use / alcohol consumption
– Comorbidities

● Examination, standing posture and gait
Standing still:

– Standing still with open/shut eyes (Romberg test)
– Tandem standing (heel-toe position) with open/shut eyes and reclining head 

/ standing on foam rubber surface
– Pull test
– Cognitive dual tasking (multiple challenge, for example, standing and 

 performing calculations simultaneously)

Gait:
– Three speeds: slow, self-selected, maximum speed
– Walking with eyes shut
– Walking while performing cognitive dual task
– “Timed up and go” test (time measured for getting up from chair, walk  

3 meters, turn round, walk back, sit down again)

● Examination, sensory systems
Visual:

– Static and dynamic visual acuity
– Eye position (cover test)
– Motility and central oculomotor function

Vestibular:
– Spontaneous nystagmus (with or without fixation)
– Positioning (posterior and horizontal semicircular canal)
– Head impulse test horizontal (if needed, video head impulse test, caloric 

testing)
– Clinical hearing test (audiogram if needed)

Somatosensory:
– Independent muscle reflexes
– Surface sensitivity
– Distal vibration sensation (tuning fork)

● Cognitive examination
– For example, Montreal Cognitive Assessment (MOCA; available in many 

languages, at www.mocatest.org)

● Musculoskeletal examination
– Muscle strength/trophic condition
– Joint mobility passive/active
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 conversation, for example—will then need to be inter-
rupted in order to safeguard posture control. The 
 interaction between gait and cognition is most obvious 
in a setting of developing dementia. Older persons with 
dementia fall more often than people of the same age 
who are cognitively healthy (e7). In some forms of de-
mentia—for example, in the early phases of vascular 
and frontotemporal dementia and Alzheimer’s 
 disease—gait disorders and falls occur as simultaneous 
symptoms of cognitive decline. Recent studies have 
shown that an impaired gait can be a predictor of a de-
mentia disorder at a later stage (22, e8). Recently the 
concept of motoric cognitive risk syndrome (MCR 
 syndrome) has been proposed for older patients with 
subjective cognitive impairment and slowed-down gait 
(>1 standard deviation under the age-specific mean). 
Persons with MCR syndrome are at treble the risk of 
developing a degenerative form of dementia (for 
example, Alzheimer’s disease) and 12 times the risk of 
developing vascular dementia—triggered by multiple 
occurrences of small vessel disease in the brain (22).

The performance while dual tasking—for example, 
walking while simultaneously solving cognitive 
tasks—provides an insight into the functional 
 locomotor-cognitive reserves of an elderly person. This 
ability is often impaired before obvious cognitive or 
locomotor deficits manifest (26, 27). Setting dual tasks 
enables detection of deficits at an early stage, as well as 
recommending preventive measures, such as increased 
physical activity by increasing the daily walking dis-
tance (e9). Among others, the Honolulu Asia Aging 
Study showed that the risk of developing dementia in 
men who walked less than 0.25 miles per day was 
double that of men who walked more than 2 miles 
every day (e10).

Fear of falling is a prime concern of many elderly 
patients with unstable gait. The prevalence of this fear 
has been reported in different studies between 21% and 
85% (28). Compared with controls of the same age, 
fearful patients walk more slowly (28). The fear of 
 falling is associated with anxiety disorders and depress-
ion and substantially impairs a person’s quality of life 
(e11). Increasing avoidance behaviors reduce the confi-
dence in one’s own balance even further, so that symp-
toms increase in the sense of a downward spiral. Recent 
studies have shown that a partial cause of the fear of 
falling in old age may be the interaction between the 
sensory systems—for example, between the visual and 
vestibular systems. Affected persons receive too much 
feedback about their multisensory environment (25, 
29). Physical training therapy can reduce the fear of fal-
ling in the short term, but, thus far, proof of long-term 
positive effects of such treatments are lacking (30).

Muscle strength and mobility
The loss in muscle mass in old age can affect up to one-
third of a person’s former muscle mass and is a known 
main risk factor for gait disorders and falls (e2). Muscle 
atrophy combined with impairment of muscle function 
is known as sarcopenia. The functional impairment 

may manifest as reduced walking speed (below 0.8 
m/s), for example. Sarcopenia is mostly associated with 
dynapenia—that is, concomitant impairment of muscle 
innervation and neuronal muscle control (31, e13).

Muscle (speed) training, preferably in combination 
with a sufficiently high protein intake (1.2–1.5 g/kg 
body weight/day) is eminently suitable for regaining 
muscle strength in older persons (32). In order to regain 
everyday functioning and gait stability, they addition-
ally require muscle coordination training and muscle 
control. Gait training, dancing, tai chi, and Dalcroze 
 eurhythmics are all appropriate in this setting (33).

BOX 2

Differential diagnostic relevance  
of gait abnormalities
The box summarizes the influence of walking speed, cognitive dual tasking, and 
shutting eyes in some disorders that affect elderly people disproportionately.

● Speed
Particularly unsteady when walking slowly (fast = more stable)

– Sensory disorder (polyneuropathy [PNP], bilateral vestibular failure [BVF])

Particularly unsteady when walking fast
– Cerebellar disorder (moderate speed is best)
– Pyramidal tract lesion (for example, after stroke)

Difficulty changing speed while walking
– For example, Parkinson’s syndrome

● Dual tasking (multiple challenges)
Gait abnormality only obvious while dual tasking (for example: standing still 
 during walk once a cognitive task is set simultaneously)

– Mild cognitive impairment 
– Degenerative dementia

Deterioration of gait abnormality owing to dual tasking
– Parkinson’s syndrome
– Vascular encephalopathy
– Normal pressure hydrocephalus

Gait abnormality reduced while dual tasking
– Functional gait disorder

● Eyes shut
Noticeable deterioration of gait abnormality when eyes are shut

– Sensory disorder (PNP, BVF)

Moderate deterioration of gait abnormality when eyes are shut
– Cerebellar disorders
– Vascular encephalopathy

Gait only slightly deteriorated when eyes are shut
– Parkinson’s syndrome
– Pyramidal tract lesion (for example, after stroke)
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Table 2 summarizes common causes of gait abnor-
malities in old age.

Clinical assessment of the deficits
History
The medical history of patients with gait abnormalities, 
dizziness and vertigo captures crucial factors that may 
escape attention in the clinical exam. Rotatory vertigo 
and staggering dizziness need to be distinguished from 
feeling dazed. When gathering information about falls, 
information should also be gathered about the situ-
ations where such falls occurred and distinction needs 
to be made between whether a patient almost fell or did 
actually fall (34, e14). It is important to elicit which 
medications a patient might be taking (Table 3). Sedat-
ing drugs for vertigo (cinnarizine, dimenhydrinate) are 
suitable only for acute rotatory vertigo with nausea and 
vomiting, not for long-term therapy.

Clinical examination
Box 1 summarizes crucial aspects of the clinical exam-
ination. The function of the horizontal semicircular 
canal in the inner ear—and, therefore, peripheral-
 vestibular functioning—can be assessed by using the 
head impulse test (e14), but without video-aided 
 oculography this cannot always be assessed with a high 
enough degree of certainty, especially in elderly 
 patients (34). In this scenario, caloric testing of the 
function of the semicircular canal or apparatus-based 
video head impulse testing is indicated, in cooperation 
with otorhinolaryngologist colleagues or an interdisci-
plinary center (35). As three semicircular canals and 
two otolith organs in each ear contribute to the percep-
tion of movement, targeted specialist investigations 
may be indicated. In order to assess central vestibular 
function, oculomotor examination is crucial. Subjective 
visual vertical (SVV) testing is helpful in patients with 
unstable gait and tendency to fall and is simple to con-
duct (“bucket test” [e15]). 

Posture while standing and walking should also be 
tested under more difficult conditions—for example:
● On a reduced standing area (tandem standing 

[heel-toe position])
● With reduced sensory intake (eyes shut)
● Increased cognitive demands (dual task).
The clinical examination of vertigo, dizziness and 

unstable gait in old age should always include the 
evaluation of sensory deficits (visual, vestibular, 
 somatosensory). Furthermore, patients should undergo 
complete internal medical and neurological examin-
ations (especially of the extremities and oculomotor 
function), and active and passive mobility in the large 
joints should be assessed.

Dual tasking
In order to test the ability to dual task, either cognitive 
tasks—such as doing calculations backwards or listing 
words within a category—or motor tasks—for 
example, carrying items while standing and walk-
ing—should be carried out. A typical clinical sign for 

the disruptive interaction of gait and cognition is if the 
patient stops walking while talking (36); this may also 
be used as a predictor of falls (37). Gait deterioration 
under dual  tasking demands is typical for gait disorders 
with cortical and subcortical involvement of the brain 
(for example, in degenerative forms of dementia, but 
also in Parkinson’s disease). In patients with functional 
(psychogenic) gait disorders, the situation often im-
proves if the patient is distracted while dual tasking 
(Box 2).

Treating gait abnormalities in old age
Motor-cognitive training
In many cases, gait abnormalities in elderly persons are 
indicative of a combination of disorders affecting 
muscles, joints, and nerves (sensory and motor) and im-
paired cerebral functioning. The treatment requires 
combinations of various procedures. It makes sense to 
use combined motor-cognitive training in order to im-
prove gait stability and brain functioning. Successful 
prevention of falls with methods traditionally known to 
challenge and support motor and cognitive skills—such 
as tai chi (38) or Dalcroze eurhythmics (33)—achieved 
an average success rate of 50%.

The Dalcroze eurhythmics study showed, in addition 
to a reduction in falls, improvements in executive 
 functions (responsible brain functions for planning, 
dual tasking, abstract thought), thus providing the first 
indications that specific motor training can be used to 
improve cognitive brain functioning. It has been shown 
meanwhile that walking does not only improve 
 physical performance but also cognitive functioning 
(39). Animal experiments have shown that exercise 
promotes the neoformation of neurons in the hippocam-
pal formation (40). It is likely that in humans, the stem 
cell pool in the adult brain is kept active by walking and 
exercise; consequently, physical activity is one of the 
most effective measures for counteracting the threat of 
neurodegeneration.
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Translated from the original German by Birte Twisselmann, PhD.

KEY MESSAGES

● Vertigo, dizziness, and unstable gait have specific 
 causes, even in elderly people.

● The combination of several causes is typical for these 
problems.

● Sensory, motor, and cognitive deficits have to be 
 meticulously identified and require treatment.

● Combined motor-cognitive training can prevent falls and 
their sequelae.
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