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INTRODUCTION
In both the elderly and rehabilitation populations, the 

maintenance and/or restoration of balance (and mobility) are 
essential. A decline in the ability to maintain balance has been 
identified as a significant risk factor for falls.1 Maintenance 
of balance is determined by many factors, such as visual 
cues, inner ear mechanisms and mobility. There is growing 
evidence that an important relationship exists between the 
functions of the spine—in particular the cervical region—and 
the complex neurology involving the senses of vision, balance 
and coordination.2,3

Over the past century there has been a trend for an 
increasingly aging population. It is estimated that by early 
2000, over 20% people were over 60 years of age. According 
to the Australian Bureau of Statistics (ABS), in the twenty 
years from 1980 to 2000, the number of persons aged 65 
years and over has increased by 67%, nearing 2.4 million in 
total, and in the 85 years and over group there has been an 
increase of 156% to just over 250,000 in total.4,5

Older people have different risk factors for ill health and 
injury than the younger population. Two major causes of 
injury and impairment in the elderly are falls and reduced 
physical function. Age-related changes in the neural, sensory 
and musculoskeletal systems can lead to impairments in 
postural control systems and balance, resulting in increased 
risk of falls and reduced ability to move around safely.6 
Injuries resulting from falls, particularly in the aged, can 
result in a loss of independence, psychological stress, a 
general decrease in quality of life and spiralling costs in the 
health care system.

The problem of falls among older Australians is a major 
health issue. In 1994, it has been estimated that the health 
costs associated with falls-related hospitalisations exceeded 
AUD$4,500 million and are growing.7

Falls that do not cause injury can lead to a downward spiral 
of fear that leads to inactivity and loss of independence in 
normal activities. Thus anything that can be demonstrated 
to improve balance and reduce falls is of great benefit to the 
individual and to society as a whole via improved quality of 
life and reduced healthcare and rehabilitation costs.

The relationship of the cervical spine to the to risk of 
falling has not been investigated. A pilot study is currently 
examining the effect of neck pain and dysfunction on balance 
and clinical functional indicators of risk of falls, particularly 
in the aged.

DEFINITIONS
• Balance refers to the postural component of human 

movement, orientation and alignment of body segments 
that is required to maintain equilibrium during stationary 
tasks.8

• A fall: A formal definition used in most clinical studies 
is that a fall is a non-syncopal event not attributable to 
sustaining a violent blow, loss of consciousness, stroke, 
or epileptic seizure.9 It has also been defined as a sudden, 
unintentional change in position causing an individual to 
land at a lower level, on an object, the floor, or the ground, 
other than as a consequence of sudden onset of paralysis, 
epileptic seizure, or overwhelming external force.10

• A faller is someone having 2 or more falls within the last 
6 months.11

BALANCE AND THE CERVICAL SPINE
Dizziness and subjective balance disturbances are frequent 

complaints in cervical pain syndromes of different origins, 
and the importance of neck proprioceptors for maintaining 
balance is gaining increased interest.
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It can be postulated that the presence of dysfunction in the 
neck may lead to changes in postural control mechanisms 
that may cause a decrease in the ability to maintain balance. 
Impairment of the mechanoreceptors from structural changes 
such as spondylosis may result in balance loss, especially 
related to head rotation.12

A study of cervicocephalic kinaesthesia (the ability to 
relocate accurately the head on the trunk after an active 
movement in the horizontal plane) found that sensibility 
was significantly poorer in patients with chronic cervical 
neck pain than in healthy subjects, suggesting an alteration 
in neck proprioception.13

Rzewnicki,14 in a study of 146 patients with degenerative 
changes in the cervical spine, found that 74% had balance 
disturbances.

Karlberg et al.15 studied 107 patients with cervicobrachial 
pain syndrome of more than 3 months duration. They 
found both a group of patients with MRI-verified cervical 
root compression (CRC group, n=89) and a group with 
normal MRI of the cervical region (non CRC group, n=18) 
manifested significantly poorer postural control than sex- and 
age-matched controls (n=20). They concluded that disorders 
of the neck should be considered when assessing patients 
complaining of dizziness or vertigo.

A recent study has shown that that neck nociceptive input 
can induce changes in the ability to perceive verticality,16 
indicating possible changes in proprioceptive ability and 
balance.

Under normal circumstances, a person balances by 
integrating sensory information from the visual, vestibular, 
and somatosensory systems. This information is used to 
select appropriate motor responses for the maintenance of 
postural equilibrium. If the information from one system is 
deficient or altered, the information from the other systems 
should compensate and allow the individual to remain in 
static postural equilibrium. A study of athletes sustaining mild 
head injuries has reported them to exhibit sensory interaction 
problems, whereby they are unable to ignore altered sensory 
information, resulting in the selection of improper motor 
responses for up to 3 days post-injury.17

Schieppati et al.18 demonstrated that neck muscle fatigue 
could alter body balance control through a mechanism 
connected to fatigue-induced afferent inflow. They argued 
that neck muscle fatigue affects mechanisms of postural 
control by producing abnormal sensory input to the CNS 
and a lasting sense of instability. An earlier study by the 
same author19 found that correct perception of sway was 
shown to be unaffected by either peripheral neuropathy or 
Parkinsonism. They thus postulated that the afferent discharge 
from the neck might play a dominant role in calibrating all 
other sensory inputs; an anomalous inflow and the consequent 
incongruent central integration of it might be one of the 
factors contributing to dizziness.

Dizziness and/or unsteadiness are common symptoms 
of chronic whiplash-associated disorders. Treleaven et al.20 
conducted a study that aimed to report the characteristics 
of these symptoms and determine whether there was any 
relationship to cervical joint position error (the accuracy to 

return to the natural head posture following extension and 
rotation). The results indicated that subjects with whiplash-
associated disorders had significantly greater joint position 
errors than control subjects. Within the whiplash group, those 
with dizziness had greater joint position errors than those 
without dizziness following rotation. Characteristics of the 
dizziness were consistent for those reported for a cervical 
cause, but no characteristics could predict the magnitude of 
joint position error. Cervical mechanoreceptor dysfunction is a 
likely cause of dizziness in whiplash-associated disorders.

Kogler et al.21 also found that subjects with neck problems, 
such as whiplash injuries, often complain of disturbed 
equilibrium, and in some instances, provocation of the neck 
position can elicit such problems. They concluded that the 
postural control system is significantly challenged in the head 
extended backwards position in both normal subjects and 
patients with previous whiplash injury and persistent neck 
problems. The patient group differed statistically from all 
groups of normal subjects. This suggests that neck problems 
impair postural control, and that the head extended position 
is a more challenging task for the postural system to adapt 
to. Whether this is due to utricular malpositioning, central 
integrative functions or cervical proprioceptive afferents was 
not within the scope of their study to answer.

An interesting German study22 establishes a link between 
vertebral subluxation and vertigo. In the study of 67 
patients in which cervical imbalance was suspected, the 
vestibulospinal reactions were monitored directly before 
and after manual therapy of the cervical spine. A highly 
significant improvement of pathological vestibulospinal 
reactions was seen after chiropractic manipulation of the 
spine. These results show that a functional disorder of the 
cervical vertebrae influences the vestibulospinal reactions. 
The study concluded that “the pathological deficit of the 
vestibulospinal reactions is not solely a phenomenon of 
peripheral labyrinth malfunction, failure in the brainstem or in 
the area of the cerebellum (“brain stem staggering”), but can 
also be viewed (nearly ?) regularly by cervical disturbance of 
the equilibrium. The results of the treatment can be observed 
within a few hours.”

CONSEQUENCES AND RISK FACTORS OF FALLS
The most common injuries arising from falls are fractures, 

(particularly of the femur neck) and soft tissue injuries, with 
5% of falls leading to fractures and 10% to soft tissue injury.23 
Death due to a fall is the sixth leading cause of death in older 
people, with 75% of persons who die from a fall being over 
65.24

Trips and slips most commonly cause falls in the elderly.25 
These are sometimes referred to as Base of Support (BOS) 
falls involving a failure to get the foot or feet back under the 
body’s Centre of Mass (COM).

Risk factors for falls can be extrinsic (environmental) or 
intrinsic (related to the individual). It has been estimated 
that for 36% of falls the cause is unknown; 34% are due to 
intrinsic factors, and 11% have an extrinsic cause.26 Among 
the commonly recognised intrinsic factors are decreased 
balance and mobility. Other intrinsic factors identified 
are disorders in strength, gait and vision. A number of 
medical conditions such as Parkinson’s, vertigo, stroke and 
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incontinence cause instability. Some medications such as anti-
psychotics, antidepressants, antihypertensives, sedatives and 
diuretics9 have also be been related to increased falls.

CLINICAL MEASURES OF BALANCE AND RISK OF 
FALLING

There are a number of reliable and valid clinical tests that 
can be used by the practitioner to assess the balance of a 
patient in a clinical setting.

Functional Performance
• Berg Balance Scale.27-29 Rate performance from 0 (cannot 

function) to 4 (normal performance) on 14 different tasks, 
including ability to sit, stand, reach, lean over, turn and 
look over shoulder, turn in a complete circle and step. It 
has been shown to have excellent inter-rater reliability 
and good validity in assessing balance and as a predictor 
of risk of falling.

• Functional Reach.30,31 Measures the furthest one can 
reach beyond arm’s length in the standing position while 
maintaining a fixed base of support. Studies have indicated 
good inter-examiner reliability and validity for this test.

• Timed Up & Go Test.32 Subjects are timed to stand from 
an armchair, walk to a line 3 metres away, turn, return to 
chair and sit down again.

Disability
Falls Efficacy Scale (FES). A 10-item questionnaire 

assessing confidence in performing essential, non-hazardous 
activities of daily life.33 This has been modified by Hill34 to 
include extra items that cover outdoor activities.

Falls History
Retrospective and /or prospective history of the number 

of falls experienced in a 6- or 12-month period.

PREDICTING RISK OF FALLING
According to Hill,34 in order to identify older people prone 

to falls at an early stage, preferably before any falls have 
occurred, detailed clinical evaluation of balance performance, 
activity levels and fear of falling need to be conducted. The 
clinical measures described above provide the practitioner 
with simple tests that can be applied effectively in the clinical 
setting to assess the risk of falling in older patients.

Whitney et al.35 reviewed the reliability, validity and 
predictive validity of clinical balance measures commonly 
used for older people, including those described in this paper. 
They found that all reviewed instruments had adequate 
inter-rater reliability, with the Berg scale and the functional 
reach test also having established predictive validity. On the 
Berg scale, a score of <45 (maximum 56) was shown to be 
predictive of multiple falls in older adults, however it is more 
specific in identifying persons who do not fall.36 A Functional 
Reach score of less than or equal to 15 cm has been shown 
to be predictive of falls in elderly males.37 Both of these tests 
are reliable and valid, have actual cut-off scores predictive of 
falls, and may be helpful in setting objective goals for patients. 
The Timed Up & Go Test is more sensitive to change and 
more suitable to determine change over time or the outcome 
of an intervention program.35

INTERVENTIONS AND PREVENTION PROGRAMS
A number of interventions to decrease the number and 

the risk of falls in the elderly have been studied. Common 
interventions studied include exercise, home hazard 
improvement and educational sessions.

Gardner et al.38 assessed the effectiveness of exercise 
programs in preventing falls and/or lowering the risk of 
falls and fall-related injuries in older people. They looked 
at clinical trials in which participants were 60 years or 
over and community-dwelling rather than institutionalised. 
The exercises included exercise classes, balance training, 
endurance training and T’ai Chi. Their conclusion was that 
exercise is effective in lowering the risk of falls in selected 
groups but must be regular and sustainable.

Day et al.39 tested the effectiveness of three interventions 
on 1029 Australian subjects in preventing falls in people 70 
years or over who were living at home. They found that a 
weekly exercise program focusing on balance supplemented 
by home exercises reduced the number of falls. The addition 
of home hazard management or impaired vision management 
or both further reduced falls.

A trial examining the effectiveness of education and 
awareness, exercise sessions and home safety advice and 
medical assessment to improve health indicated that these 
low-cost programs can reduce the incidence of slips, trips 
and falls in healthy older people.40

A systematic literature review conducted by Feder et 
al.41 according to Cochrane criteria concluded that, for high 
risk people, assessment after falls with development of 
individual exercise and education programs decreases falls, 
and multifaceted interventions are more effective.

ROLE OF CHIROPRACTIC
The cervical spine, as discussed earlier, has a significant 

role in postural control, and thus is likely to affect risk of 
falling. A pilot study is currently being conducted by the 
authors to see if there is a difference in balance, as measured 
by the clinical measures discussed above, between people 
over 60 years with neck pain and those without neck pain.

Also, many recognised causes of instability such as 
vertigo, joint disorders and some peripheral neuropathies 
can be successfully managed by chiropractic care.42

CONCLUSION
Falls in the elderly are a significant cause of injury and 

loss of confidence in performing daily activities. Several 
clinical tests for assessing balance and risk of falling are 
available that are simple and can be performed in a few 
minutes. The identification of patients at risk of falling can 
lead to recommendation of appropriate care. A number of 
interventions have been shown to be effective in reducing 
falls. These include selected exercise programs, home 
hazard improvement and education plus addressing medical 
problems such as visual impairment.

The role of chiropractic care in decreasing risk of falling 
has not been investigated, however, given the role of the 
cervical spine in postural control, it can be postulated that 
neck pain and/or dysfunction could be associated with 
decreased balance and increased risk of falling.
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