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Abstract

Physiological, environmental, and psychosocial changes that occur with 
aging significantly increase the risk of balance disorders and falls in older 
individuals. This section discusses the structural and functional changes that 
occur in the vestibular, visual, and somatosensory systems during aging, and 
explains the impact of these changes on postural control, balance strategies, 
and activities of daily living. It also discusses how additional factors such 
as chronic diseases, multiple medication use, decreased cognitive function, 
and environmental risks can trigger balance loss. Physical activity, vestibular 
rehabilitation, technology-assisted practices, and environmental adjustments 
are intervention strategies for managing balance loss in the elderly. Exercise 
programs that include aerobic, strength, and resistance training have been 
shown to improve muscle strength, proprioceptive feedback, and postural 
stability, while vestibular rehabilitation has been shown to significantly improve 
vestibulo-ocular control, balance, and walking performance despite the decline 
in central plasticity with age. Technological approaches such as virtual reality 
and wearable sensors have been reported to contribute to rehabilitation by 
providing motivation, objective assessment, and real-life-like stimuli. It has 
been argued that home adjustments and counseling processes play a critical 
role in reducing the risk of falls, raising awareness, and improving treatment 
adherence. Consequently, managing balance disorders in older adults requires 
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a holistic approach. The use of individualized assessment and intervention 
programs is the most effective method for improving independence, safety, 
and quality of life for older adults.

1. Introduction 

The proportion of the elderly population worldwide is increasing due 
to rapid advances in medical science, public health, and socioeconomic 
development (1, 2). To reduce the effects of aging, an inevitable biological 
process, on individuals and to facilitate its continuation, experts have focused 
on the concept of “healthy aging.” Aging is a progressive, time-dependent 
negative impact on physiological integrity, leading to a decreased functional 
capacity and increased susceptibility to disease (3). Healthy aging aims to 
maintain physical, mental, and social well-being in response to these negative 
effects of the aging process.

Loss of balance is among the health problems that arise with aging. 
Epidemiological studies in the literature indicate that its prevalence ranges 
from 20% to 50% (4, 5). Because balance disorders in older individuals 
involve many systems, they require detailed evaluation. While balance 
disorders can have multidimensional effects, such as the inability to 
perform activities of daily living, dependence, social isolation, anxiety, and 
depression, imbalance can lead to falls and, as a result, injuries, traumatic 
fractures, and even death (6). Fall-related injuries are of vital importance in 
geriatric individuals in society. Falls are seen at a rate of 28-35% in people 
over 65, while falls occur at a rate of 32-42% in people over 75 (7). Loss 
of balance in the elderly should be addressed not only as a physiological 
problem but also as a significant public issue affecting quality of life and 
survival. Therefore, prevention and intervention approaches to balance loss 
are gaining importance for the concept of healthy aging.

2. Physiological Changes Affecting Balance During the Aging 
Process

The mechanism underlying balance loss in the elderly is multifactorial 
(8). Balance is maintained through the integration of vestibular, visual, and 
proprioceptive inputs into the central system and the transmission of output 
to the musculoskeletal system. With aging, the function of these components 
gradually declines, and balance loss results from changes in any of these 
systems (9, 10).
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2.1. Changes in the Vestibular System

The vestibular organs consist of three semicircular canals and two otolith 
organs. The semicircular canals detect angular movements of the head, while 
the otolith organs detect linear movements. Head movements are detected 
and transmitted to the superior center via receptor cells located within the 
vestibular organs (11). The receptors contain two types of hair cells (Type 
I and Type II). Hair cell density decreases with age (12). Scarpa’s ganglion 
contains the cell bodies of vestibular afferent neurons, which transmit signals 
from hair cells to the brain. A decrease in the number of ganglion cells also 
occurs with age (13). Calcium carbonate crystals called otoconia, which 
sense gravity and linear acceleration in the otolith organs, also change shape 
with age and decrease in number and volume over time (14).

Aging can also cause changes in the central vestibular system. Changes 
in hair cells and nerves lead to a decrease in vestibular afferent signals to the 
central nervous system (15). Following vestibular damage, the development 
of vestibular compensation slows down, and neurochemical changes can 
be observed (16). These changes in the vestibular system cause balance 
disorders such as dizziness and postural instability in elderly individuals.

2.2. Changes in the Visual System

Accurate and clear vision provides the information necessary to perceive 
the environment. The visual system is a crucial mechanism for maintaining 
body balance. Generally, vision gradually deteriorates after age 50 (17). 
Various changes occur in the visual system with aging, directly affecting 
postural stability. Decreased visual acuity and loss of focus reduce the clarity 
of environmental cues, resulting in distorted visual input (18). Decreases in 
contrast sensitivity and depth perception impair the ability to detect uneven 
surfaces, detect changes in terrain, and perceive distances. This can lead to 
loss of balance and falls (19, 20).

2.3. Changes in the Somatosensory System

During walking, joint and muscle mechanoreceptors provide information 
that helps coordinate each step and ensure optimal foot placement (21). 
Aging causes a series of degenerative changes in the musculoskeletal system 
at both structural and functional levels (22). Functional deterioration of 
tendons and joints, loss of muscle mass, and decreased muscle strength and 
endurance (23) occur. Consequently, postural stability decreases, balance 
control slows, sensory integration is impaired, and the risk of falls increases.
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3. Risk Factors Associated with Loss of Balance in Elderly People

While aging is the primary cause of balance disorders, several risk factors 
increase the susceptibility to balance-related problems in older adults. These 
risk factors can be both self-inflicted and environmental.

3.1. Chronic Diseases and Medication Use

The distribution of chronic diseases in the elderly in our country reveals 
a wide variety (24). Chronic diseases can affect one or more components of 
the balance system. Diseases such as hypertension, chronic heart failure, and 
diabetes are linked to balance disorders, particularly in elderly individuals 
experiencing dizziness. Circulatory system deterioration affects the inner 
ear and can cause dizziness (25). Musculoskeletal degeneration such as 
osteoporosis and sarcopenia reduces muscle strength and joint proprioception. 
Neurodegenerative diseases can impair the central integration of sensory 
input (4).

Elderly individuals may use many medications to combat chronic diseases. 
In addition to the diseases themselves, the medications used can also cause 
symptoms such as dizziness and imbalance. This can vary depending on 
the active ingredients and dosages of the medications. Antihypertensives, 
diuretics, antidepressants, antihistamines, anticholinergics, and opioids, 
commonly used during this period, can cause balance disorders (26, 27).

3.2. Decline in Cognitive Functions

The aging process leads to significant changes not only in physical but 
also in cognitive functions (28). Declines in attention, memory, executive 
functions, and processing speed can affect older individuals’ postural control 
and ability to maintain activities of daily living (29). Cognitive function 
losses limit the effective use of sensorimotor feedback mechanisms in older 
individuals; divided attention or reduced selective attention leads to impaired 
postural stability, especially under dual-task conditions (30). Situations 
requiring cognitive load, such as talking while walking, responding to 
environmental changes, or performing a mental task, make it difficult to 
maintain balance. Therefore, balance assessments in older individuals should 
include not only physical parameters but also cognitive functions (31).

3.3. Environmental Factors

Environmental factors also pose a risk for balance loss in elderly 
individuals. Inappropriate shoe selection, inadequate lighting, and 
unstable surfaces increase the risk of balance disorders and falls. Factors 
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such as shoe sole material, heel height, and inappropriate size can affect 
proprioceptive input and lead to balance loss (32). Inadequate light levels 
have also been reported to be a cause of falls in the elderly. The reliance 
on visual information for maintaining postural balance increases with 
age (33). When lighting is inadequate, individuals attempt to maintain 
balance by developing various postural adaptations. It has been reported 
that the adaptive capacity of the vestibulo-ocular reflex decreases in elderly 
individuals walking in inadequate lighting conditions, particularly during 
head and eye movements. This reduction in adaptation may increase the risk 
of falls, especially in environments with poor visual input (34). The level of 
lighting is an important parameter for maintaining balance and preventing 
falls. Floor characteristics are also one of the important environmental factors 
affecting balance. Slippery, sloping, or uneven surfaces can strain postural 
control mechanisms and reduce the effectiveness of compensatory balance 
strategies (35, 36).

3.4. Psychological factors

One of the important variables affecting balance and gait performance in 
older individuals is psychological status. Fear of falling is a significant concept 
studied in the elderly (37). Balance and gait problems have been shown to be 
strongly associated with fear of falling in many studies (38). Fear of falling 
can directly affect motor behavior, leading to balance disorders. Increased 
anxiety can lead to a state known as “hypervigilance” in the postural control 
system. In this situation, the individual becomes overly vigilant against the 
risk of falling, leading to the development of compensatory strategies such 
as gait stiffness and decreased stride length (39). The concept of fear of 
falling also negatively impacts the individual’s balance rehabilitation process. 
Therefore, it is important to evaluate psychological factors in the evaluation 
of balance disorders in older individuals and during the rehabilitation 
process.

4. Prevention and Intervention Approaches to Balance Impairment

4.1. Physical Activity and Exercise-Based Approaches

Balance is maintained through information from the vestibular, visual, 
and proprioceptive systems. Strengthening the proprioceptive system is 
an important step in managing balance disorders. Postural stability and 
correct body alignment are essential for performing daily living activities. 
The neuromuscular system also plays a significant role in the functioning 
of these systems (40, 41). The body develops strategies while maintaining 
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balance. The proactive balance strategy is responsible for fine-tuning posture 
before forces disrupting the balance system arise, while the reactive balance 
strategy is responsible for postural adjustments after encountering a force 
that disrupts the balance system (41, 42). With aging, muscle strength 
decreases, proprioceptive sense weakens, and vestibular function declines, 
particularly the ability to use the reactive balance strategy (43). Exercise-
based approaches are an important approach for targeting these systems, 
reorganizing both central and peripheral mechanisms, and restoring postural 
control. 

Physical exercise is reported to be highly beneficial for older adults in terms 
of dynamic and static balance, fear of falling, balance confidence, quality of 
life, and physical performance (44). Even a simple walking activity appears 
to be effective in improving overall physical condition and boosting self-
confidence in older adults (45). Literature indicates that exercise methods 
based on aerobic, strength, and resistance exercises can restore or maintain 
functional independence in older adults, prevent frailty, and improve both 
static and dynamic balance (46). Aerobic training prevents muscle atrophy 
and improves health-related quality of life (47). Resistance training has been 
shown to increase protein synthesis and muscle mass, as well as improve 
neural engagement and muscle strength (48). The combination of these 
activities provides beneficial effects on body composition and physical 
function, as well as cognitive and emotional function. Strength exercises 
significantly improve postural stability in older adults by increasing strength, 
particularly in the lower extremity muscle groups (49). 

In summary, exercise and physical activity restore neuromuscular 
coordination, increase proprioceptive feedback, and increase muscle 
strength. Regular exercise can be used as a preventative approach for age-
related balance disorders.

4.2. Vestibular Rehabilitation

A comprehensive evaluation of balance disorders in older adults is 
essential to determine whether the underlying cause is vestibular and to 
guide appropriate intervention strategies. A multidisciplinary approach is 
required for rehabilitation in balance disorders not originating from the 
vestibular system. Vestibular rehabilitation is a highly effective approach for 
balance disorders originating from the vestibular system (50).

A vestibular rehabilitation program includes exercises involving a series 
of head and eye movements. The goal of vestibular rehabilitation is to 
coordinate eye and head movements, improve balance and gait, and increase 
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safety and independence in activities of daily living (51). To this end, an 
approach that supports compensation mechanisms strengthens sensorimotor 
integration and restores the vestibular system’s capacity, which declines 
with aging. After the mechanism is damaged, the central system tends to 
reorganize. The vestibular compensation mechanism, in turn, is related to the 
plasticity of the central vestibular pathways (52). The concept of a “critical 
period” plays an important role in the vestibular rehabilitation process. The 
greater flexibility of central compensation mechanisms, particularly in the 
early stages, significantly supports the plasticity observed in the vestibular 
nuclei and associated neural networks (53). The decline in the plasticity 
capacity of the central nervous system with aging can limit the speed and 
effectiveness of compensation processes (54). Therefore, initiating vestibular 
rehabilitation early in the elderly ensures the most effective use of existing 
plasticity and plays a critical role in preserving balance functions. Age is 
considered a limiting factor in the effectiveness of vestibular rehabilitation. 
However, the literature indicates that intensive and appropriately designed 
vestibular exercise programs can produce similar improvements in older 
individuals to those observed in younger individuals (55). Therefore, 
vestibular rehabilitation should not be approached with hesitation in the 
elderly population. A rehabilitation program consisting of appropriate 
exercises, structured according to the individual’s physiological capacity 
and symptoms, increases the functional independence of older individuals, 
improves their participation in activities of daily living, and provides 
significant improvements in their overall quality of life. Balance disorders not 
only lead to postural instability and the inability to perform daily activities in 
the elderly. They can also lead to psychological problems such as depression 
and anxiety, as well as decreased sleep quality (56). Impaired sleep quality 
can negatively impact quality of life by affecting concentration, attention, 
and memory capacity (57). The literature also reports that physical activity 
and vestibular rehabilitation have a significant impact on an individual’s 
psychosocial impact (57, 58). In this context, vestibular rehabilitation is a 
comprehensive approach in terms of its effects (59).

The content and duration of vestibular rehabilitation exercises vary from 
person to person, depending on the etiology of the vestibular disorder, 
symptoms, accompanying comorbidities, and the patient’s general health 
and physical abilities (60). Individualizing vestibular rehabilitation is a key 
factor that enhances its effectiveness. Vestibular rehabilitation goals are 
determined based on the patient’s general health and residual vestibular 
function. The goals of the exercises are to train the central nervous 
system to compensate for abnormal vestibular inputs, improve visual and 
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proprioceptive inputs, develop new posture and gaze control strategies, 
and maintain postural stability by improving ankle and hip strategies (55). 
Therefore, the exercise program should be tailored to the individual’s 
symptoms. Exercises addressing these symptoms should also be ranked 
from simple to challenging. For example, performing the given head and 
eye movements sequentially while lying down, sitting, standing on a hard 
surface, standing on a soft surface, and moving allows the vestibular system 
to be exposed to increasingly higher levels of stimuli in a controlled manner 
(61). At the same time, the prescribed exercises should be varied in terms 
of speed and direction and simulate real-life situations as much as possible 
(60).

Interim assessments during the vestibular rehabilitation process are 
important for monitoring an individual’s progress. Objective and subjective 
methods are used in clinics for this assessment (62). Objective methods provide 
quantitative data, while subjective methods provide a better understanding 
of an individual’s feelings. It is important to use these two methods together 
during the evaluation phase. Interim assessments throughout the process 
provide guidance regarding the program’s effectiveness (63). Completion of 
the process depends on the completion of the goals and the improvement 
in the patient’s functional ability. The vestibular rehabilitation program can 
be concluded once all goals have been completed and the patient is able to 
independently perform activities of daily living.

4.3. Technology-Assisted Approaches

Vestibular rehabilitation exercises performed in clinics or at home have 
proven effective in managing balance disorders in elderly individuals. With 
advancements in technology, these exercises have been integrated into virtual 
reality. Patients have reported that virtual reality systems and interactive 
video games can be more enjoyable than traditional vestibular rehabilitation 
exercise programs (64). Exercises performed under various conditions and 
in the presence of visual stimuli using the modules provided by virtual reality 
technologies have positive effects on walking, postural control, and balance 
(65, 66). Gradual exposure of individuals with balance disorders to real-life 
environments with intense visual stimuli, such as traffic, markets, shopping 
malls, and subway stations, contributes to vestibular compensation and 
adaptation processes (67, 68).

Wearable sensors are another technological approach that increases 
the effectiveness of vestibular rehabilitation. These sensors can be used to 
characterize the speed of an individual’s head and trunk movements (69). 
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The application of sensors to characterize cervical and trunk movement 
during vestibular rehabilitation exercises is beneficial in providing reliable 
and objective information about exercise performance. The use of these 
devices may have the potential to increase the effectiveness of rehabilitation 
in the clinic and at home. In particular, they can help confirm that patients 
are performing exercise at the correct speed, frequency, and intensity (70).

4.4. Environmental Adjustments

As mentioned in previous sections, balance disorders in older adults are 
not limited to physiological changes but are also related to environmental 
factors. Therefore, environmental adjustments are one of the strategies 
to prevent balance disorders and falls. Using grab bars on stairs and in 
slippery areas like bathrooms, using appropriate lighting, and making floor 
arrangements are among the environmental modifications that contribute to 
the management of balance disorders in older adults (43, 71). Simplifying 
the home environment of older adults with balance disorders, reducing 
hazardous objects, and increasing the number of holding surfaces should 
be recommended. Inadequate lighting can lead to deterioration in gait and 
postural stability due to reduced visual input. Adequate lighting in the living 
environment is important for the safety of older adults (72). Environmental 
adjustments are a feasible and effective approach to managing balance 
disorders in older adults. Appropriate lighting, safe flooring, and home risk 
reduction strategies will contribute to improving the independence, safety, 
and quality of life of older adults.

4.5. Counseling

Counseling is a multidimensional support mechanism that provides 
information and awareness about a disease or symptom, supports behavioral 
changes, provides psychological and social support, increases motivation, 
and encourages family involvement (73). Counseling is one of the most 
important steps in managing balance disorders in the elderly. A comprehensive 
counseling process can improve an individual’s ability to cope with balance 
disorders and improve their compliance with the vestibular rehabilitation 
program implemented as an intervention approach. Therefore, the individual 
entering the rehabilitation program should be provided with detailed 
information about their disability. Patient education ensures that the elderly 
understand the factors that contribute to their risk of falling. The individual 
should be informed about the cause of their balance disorder and should 
be made aware of the accompanying symptoms and secondary problems. 
The individual should then be informed about the rehabilitation process 
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and each stage explained. They should be informed about the approximate 
duration of the program and the goals of the process. They should also be 
given a detailed explanation of what the individual will encounter during the 
rehabilitation process. Explaining that exercises may trigger symptoms, cause 
discomfort initially, but will decrease over time will support the patient’s 
awareness and adherence to treatment. In addition to the rehabilitation 
process, the individual can be informed about safe movement strategies for 
daily living activities. For example, awareness can be raised about simple yet 
effective behavioral changes such as choosing appropriate shoes, adjusting 
home settings, and using assistive devices correctly. Family education is 
also an important component of the balance disorders and fall prevention 
process. Family members are important in meeting the elderly’s daily needs, 
maintaining environmental adjustments, and improving compliance with 
the rehabilitation program. Research shows that family participation plays 
a significant role in the management of balance disorders and falls in the 
elderly (74).

Counseling is an important process that requires sufficient time. 
Awareness of the individual’s impairment, a thorough understanding of 
the process, and an understanding of what to expect support adherence 
to the rehabilitation process. Because cognitive changes can occur in older 
individuals, brief, understandable, and visually supported training facilitates 
learning (75). Counseling that addresses all these components will help the 
individual better manage the process.

5. Conclusion

This section examines the physiological, environmental, and psychosocial 
factors underlying balance disorders in older adults, emphasizing the 
importance of assessment, prevention, and intervention approaches. Balance 
disorders and the risk of falling, which increase with aging, are not merely 
a symptom but a significant public health problem requiring holistic 
management. In this context, the combined use of vestibular rehabilitation, 
technology-supported practices, environmental adjustments, and counseling 
plays a critical role in maintaining the functional independence of older adults 
and improving their quality of life. In conclusion, developing comprehensive 
and individualized programs for balance disorders in older adults is the most 
effective way to achieve sustainable improvement in both clinical practice 
and public health approaches.
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