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Abstract: 

Introduction: The aim of this research was to determine the effect of twelve sessions of Vestibular 

training on the quality of life and physical fitness components in the inactive elderly. 

 

Methods: This is a quasi-experimental study with the pretest, post-test and control  

group, in which 30 inactive male volunteers over age 60 were randomly divided into experimental and 

control groups. In order to assess the quality of life, agility and strength of the lower extremity, a 

questionnaire, a TUG test, and sit-to-stand test were used. The exercise protocol included Vestibular 

training for twelve sessions, three sessions per week and 60 minutes each session. Data obtained from 

pre-test and post-test measurements were analyzed using covariance analysis. 

 

Findings: There was a significant difference between the experimental and control groups in the post-test 

regarding the quality of life, agility and strength of the lower extremity. 

 

Conclusion: Vestibular training interventions for 12 weeks can improve the quality of life and the 

components of physical fitness of elderly men. 

Keywords: Vestibular Training, Elderly, Physical Fitness, Quality of Life, Intervention.   
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Introduction: 

Nowadays, the issue of health and well-

being in the physical and psychological 

areas of aging is one of the most important 

global subjects. The World Health 

Organization considers health as a state of 

person with complete physical, mental and 

social health so that s/he has no symptoms 

of disease or weakness (1). In other words, 

health assessment should not focus solely on 

traditional health factors, namely the rate of 

mortality and disease, but should address all 

aspects of (physical, mental, and social) 

health (2). Senior citizens of the society 

must enjoy appropriate physical, mental and 

social health (3). 

According to the World Health 

Organization, the population over the age of 

60 is considered to be elderly. It is expected 

that an increase of 10% in 2000 would reach 

21.8 in 2050 and then increase by 32.2% in 

2100 (4). By entering the aging period, some 

changes in the functioning of 

musculoskeletal, Vestibular, sensory-

physical, and visual systems occur; that the 

physiological systems are balanced. What is 

certain is that with increasing age, the 

progressive erosion in various systems of the 

body, loss of physical fitness, followed by 

inertia and increased risk of acute and 

chronic diseases, reduces the performative 

ability of individuals and their senses and 

perceptions (5). Hence, identifying problems 

and issues of the elderly with the aim of 

improving their health level is necessary. 

Although today, with the use of drug 

therapies, some of the physical and mental 

failures of aging can be resolved, it seems 

that in order to cope with this great and 

growing situation of the societies, there must 

be safer and more suitable strategies. In this 

regard, many experts from medical and 

sports sciences believe that the choice of an 

active lifestyle in which regular physical and 

sportive activities play a special role is one 

of the important strategies which, given the 

ability to create internal and external 

motivation and its low cost, can be used as a 

suitable replacement for most of the physical 

and mental problems of the elderly, and it 

can help maintain the health of the body and 

mind at this critical stage of human life (6). 

What is being considered today is not only a 

prolongation of life and an increase in life 

expectancy, but also the importance of 

passing life, in other words, "quality of life" 

(7). In the past 40 years, the introduction of 

quality of life has been proposed in the 

United States, and the social science has 

been responsible for raising, evaluating and 

measuring the quality of life in medical 

sciences, and in particular examining it in 

clinical trials (8). Quality of life as a basic 

index involves several dimensions such as 

physiological aspects, performance, and 

individual’s existence. Various studies have 

shown that the physiological problems, 

including disabilities and the most common 

decay of aging due to inactivity and non-

proper use of muscles, affect the quality of 

life of aging period (9, 10). Therefore, 

attention to the behaviors promoting health 

and quality of life can increase the 

efficiency and independence of the elderly 

and help them control the many 

complications of aging and various therapies 

(11, 12). Physical activity as one of the most 

effective preventive measures for aging 

disorders leads to postponement of aging 
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and enjoy health and vitality of the elderly 

(13). 

The results of studies have shown that 

physical activity has a positive effect on the 

quality of life and physical health of the 

elderly (14,15,16,17). Vestibular exercises 

are another type of exercise that is used to 

manage chronic vestibular dysfunction (18, 

19). Its positive effect on balance is based 

on neural flexibility mechanisms of the 

central nervous system and its goals are to 

enhance visual stability, improve vestibular-

visual interaction during head movements, 

thereby improving the static and dynamic 

postural stability in the situations where they 

produce inconsistent sensory information 

and reduce sensitivity to the head 

movements (20). 

The American Physiotherapy Association 

published in 2016 some practical clinical 

guidelines for Vestibular Rehabilitation for 

the patients with peripheral vestibular 

function decline (21). These guidelines 

determined the effectiveness of vestibular 

Rehabilitation in improving balance 

performance, functional improvement, 

quality of life, and reducing the risk of fall 

in the patients with acute, subacute and 

chronic unilateral and bilateral abnormalities 

and reduced environmental vestibular 

function (21). This is an exciting step in the 

field of vestibular rehabilitation, because it 

is the first clinical practice guide in this 

population. In the review of McDonnell and 

Hillier (19) , it has been determined that 

Vestibular Rehabilitation can improve the 

mental symptoms, perceived handicap, 

performance of walking, balance, and 

everyday life activities of individuals with 

peripheral vestibular disorders. They 

concluded that vestibular rehabilitation was 

a safe and effective way, and could provide 

long-term benefits for the patients with 

peripheral vestibular disorders (19). 

Vestibular training is an autonological 

treatment widely accepted in the literature 

because its favorable results have been 

confirmed in numerous studies (22). 

Although there is still no solid evidence to 

determine the type and duration of 

Vestibular exercises, the need for the 

research in this area is felt. Therefore, the 

purpose of this research was to investigate 

the effect of Vestibular training on the 

quality of life and components of physical 

fitness in inactive elderly people. 

Methods: 

This is a semi-experimental study with 

pretest, post-test, and control group. After 

the announcement of the retirement center of 

government departments and public places, 

30 inactive elderly (over 60) were examined 

for general/physical health. Inclusion criteria 

for participating in the study include being 

male, age over 60 years, and the ability to 

participate in exercises. History of 

participation in regular physical activities 

during the past year, smoking and 

consuming alcohol, having sleep problems, 

insulin consumption, body weight changes 

(more than 10%), general health problems, 

psychological and neurological problems 

(Parkinson's disease, stroke, and so on) 

based on the diagnosis and medical reports, 

having cognitive disorders, taking 

medication (psychoactive drugs, 

tranquilizers, etc.) and drugs, and having 

musculoskeletal disorders (amputation and 
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arthritis disorders), were considered as the 

exclusion criteria.  

Specified questionnaire of measuring the 

quality of life of elderly people: This 

questionnaire consists of 19 items that were 

designed in England based on the needs 

compensation model (Heidi, 2003) and then 

tested in European countries (Sim, 2001). 

This questionnaire has four subscales of 

control (five items), autonomy (five items), 

self-realization (five items) and pleasure 

(five items). The lowest score in this 

questionnaire is zero and the highest score is 

three, with a zero score for “never” option 

and the score three for the "Most often" 

option. The designers considered the 

maximum score for the full satisfaction of 

all four dimensions of the questionnaire 

being equal to 57 and the minimum score for 

the complete lack of quality was considered 

as zero (23). The validity and reliability of 

this test have been confirmed in the previous 

studies (24). 

Agility Test TUG (timed up and go test): To 

measure agility, sit-to-stand test was used. 

This test evaluated the person's speed during 

multiple maneuvers, including standing up, 

walking, turning and sitting. In this test, the 

subject sat on a chair (seat height of 44 cm) 

and relied on it. The subject was asked to 

rise, walk 3 m as quickly as possible, pass 

around the marked area, walk around, back 

to the chair, sit on it and rely on it. The time 

was recorded from the moment of the 

command to start the movement until the 

subject came back and relied on the chair 

(25). 

To measure the strength of the lower 

extremity, sit-to-stand test was used. The 

test included rising from the chair and sitting 

on it. The test's starting condition was that 

the subject sat down on the chair, placed his 

legs on the floor, and placed his hands in a 

multiplication-sign position on chest. The 

subject was asked to do as many as possible 

to rise and sit in the chair in 30 seconds. The 

time was calculated from the sitting position 

and the number of sitting and rising from the 

chair was considered to be the subject's 

record in 30 seconds (26). 

In this research, the participants were 

selected according to the inclusion criteria 

for participating in the research. After 

obtaining consent, they were asked to 

complete the QOL questionnaire and run 

agility and strength tests (pre-test). After 

expressing the research goals, the 

participants were randomly assigned into 

experimental and control groups. The 

intervention of the experimental group was 

conducted during 12 sessions, three sessions 

per week and 45 minutes per each session. 

The exercise protocol involves central and 

peripheral Vestibular exercises used by the 

experimental group. These exercises include 

general equilibrium exercises and state 

stability exercises. General balance 

exercises include jumping over the 

trampoline, placing on the ball-therapy in 

different laying down and sitting conditions, 

maintaining equilibrium on the equilibrium 

board in standing, sitting, squatting, taking 

different stand positions, cross-legged and 

on all fours on the turning board, scooter, 

walking on equilibrium rail, rotational and 

linear moves forward, backward, left and 

right on normal swing, crossing obstacle, 

rolling, walking on spiral paths, running in 

spiral paths, replacing under rolling-pin, 
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simple moving back, and difficult moving 

back. The stability training included 

standing on one leg with open and closed 

eyes, standing with legs, moving back and 

forth, staring and standing by changing legs 

spacing, exercising with headlights, head-

body rotations, head-to-head rotations, head 

rotation while walking, focusing with 

Cerebral Palsy Ball, exercising on the ramp, 

exercising on the narrow surface, exercising 

up and down the stairs, using saccadic eye 

movements to stabilize eye dying, using 

simultaneously the Vestibular and sensory 

inputs, simultaneous use of visual and 

ventricular inputs, use of all senses to 

control the condition, and use of all senses 

to control the state of the body (27). The 

exercises used in the present research are 

consistent with the training curriculum 

obtained from the studies (27). It should be 

noted that in each treatment session, a total 

of five to six exercises were conducted with 

the subject, and according to each person's 

progress, further exercises was followed up 

or their difficulty was increased in 

subsequent sessions. The control group did 

not undergo any intervention during the 

interventions of the experimental group. At 

the end of the intervention, all participants 

reiterated the quality of life questionnaire 

and the implementation of agility and 

strength tests to investigate the effect of 

Vestibular training on quality of life and the 

components of agility and strength of the 

elderly. The collected data was described by 

calculating the mean and standard deviation 

and drawing the classification table. 

Kolmogorov-Smirnov test and covariance 

analysis were used to analyze the data and 

test the research hypotheses.   

Findings: 

Mean and standard deviation of pre-test and 

post-test scores of the research variables of 

the two experimental and control groups 

have been presented in Table 2. Also in this 

table, the results of the Kolmogorov-

Smirnov test (K-S Z) have been reported to 

examine the normal distribution of variables 

in the groups. According to this table, the 

statistic Z of the Kolmogorov-Smirnov test 

for all variables is not significant. Therefore, 

it can be concluded that the distribution of 

these variables is normal One-way 

covariance analysis was used to investigate 

the effect of Vestibular training on quality of 

life, agility and lower extremity strength. 

The results of the pre-test and post-test 

regression homogeneity slope test in both 

the experimental and control groups showed 

that regression slope in both groups is for 

the quality of life (P = 0.08, F1.26=3.47), 

agility (P=0.058, F1.26=2.94) and lower 

extremity strength (P = 0.067, F1.26=3.25). 

The results of the Levene test for 

homogeneity of variance of the dependent 

variable in the groups showed that the 

variance of quality of life is (P = 0.178, 

F1.28=2.48), agility (P = 0.54, F1.28=1.23) 

and the strength of the lower extremity (P = 

0.184, F1.28=2.77). In Table 3, the results of 

one-variable variance analysis have been 

reported to examine the difference of the 

experimental and control groups in the pre-

test and post-test of the variablesAccording 

to Table 3, the F statistic of the quality of 

life in the post test is (125.792) which is 

significant at the level of 0.001 and it shows 

that there is a significant difference between 

the two groups in the quality of life. The 

effect size of 0.823 also shows that this 

difference is great in the population. The F 

statistic of the pre-test of quality of life is 
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(15.777) which is significant at the level of 

0.001. This indicates that the pre-test has a 

significant effect on the post-test scores. The 

results of covariance analysis showed that 

the corrected mean of the experimental 

group was 44.15 in the quality of life and the 

mean of the control group is (36.22), which 

is significant at the level of 0.001 according 

to F statistic. According to this finding, it 

can be concluded that Vestibular excitation 

exercises increase the quality of life in 

inactive elderly people. 

Also, the F statistic of agility in post-test is 

(463.944) which is significant at the level of 

0.001, and this shows that there is a 

significant difference between the two 

groups in agility. The effect size of 0.89 also 

shows that this difference is great in the 

population. The F statistic of the pre-test for 

agility is (10.904) which is significant at the 

level of 0.001. This indicates that the pre-

test has a significant effect on the post-test 

scores. The results of covariance analysis 

showed that the corrected mean of the 

experimental group in agility is (15.48) and 

the mean of control group is (16.55) which 

regarding the F statistic is significant at the 

level of 0.001. According to this finding, it 

can be said that Vestibular stimulation 

exercises increase agility in the elderly. 

Also, the F statistic of the strength of lower 

extremity in the post-test is (111.204) which 

is significant at the level of 0.001 and this 

shows that there is a significant difference 

between the two groups in the strength of 

the lower extremity. The effect size of 0.805 

also indicates that this difference is great in 

population. The F statistic of the pretest of 

lower extremity strength is (7.34) which is 

significant at the level of 0.001. This 

indicates that the pre-test has a significant 

effect on the post-test scores. The results of 

covariance analysis showed that the 

corrected mean of the experimental group in 

the strength of the lower extremity is (11.93) 

and the mean of the control group is (10.72), 

which regarding the F statistic is significant 

at the level of 0.001. According to this 

finding, it can be concluded that Vestibular 

excitation exercises increase the strength of 

the lower extremity in the elderly . 

Discussion: 

The purpose of this research was to 

determine the effect of twelve sessions of 

Vestibular training on quality of life and 

physical fitness components in the inactive 

elderly people. In this regard, the findings 

showed that Vestibular training had a 

significant effect on the quality of life and 

the components of physical fitness of agility 

and lower extremity strength; that is, twelve 

sessions of Vestibular training increased the 

quality of life and components of their 

physical fitness. Based on the effect of 

physical activity on the improvement of 

quality of life, these findings are consistent 

with the results of Ahmadi et al (28), Borzu 

et al (29), Bahrami et al (30), Kamrani 

Faraz, Letafatkar and Javdaneh (31), Khalaji 

et al (32) and Curi (16) and not consistent 

with the results of Ribeiro et al (22) and 

Zareiy, Norasteh and Koohboomi33. The 

reason for the inconsistency of the results of 

this study with the study of Zarey et al (33) 

may be attributed to the type of exercise 

program and with the study of Ribeiro et al 

(22) to the different statistical population. 

Also, the results of the effect of physical 

activity on the improvement of components 

of physical fitness are in accordance with 

the results of studies done by Koohboomi, 

Norasteh Samami (34), Hosseinpour et al 
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(35) and Curi16, Bastani et al (36), and 

Miko et al (37). 

Unbalance and dizziness have a profound 

effect on the quality of life of the elderly38. 

The main consequences of imbalance and 

dizziness are falling of the elderly (39). 

Therefore, in line with the results of this 

research, some studies have shown that 

Vestibular training reduces the symptoms of 

dizziness (40), improving the physical, 

functional and emotional components (41) 

and reducing emotional problems (42), 

increasing the quality of life (43), improving 

balance, improving quality of life, walking 

and depression (44) in the elderly. Massias 

(45) also described these exercises as an 

effective therapeutic approach to reduce the 

dangers of falling of the patients with 

dizziness. 

The effectiveness of Vestibular training in 

improving the quality of life through the 

creation of essential stimuli can be 

explained. Vestibular exercises provide the 

necessary stimuli for reorganization and 

sensory physical integrity, thereby 

improving the correct control of the body's 

condition through three mechanisms of 

replacement, adaptation, and habit (46); 

these allow the brain to maintain balance 

and reduce the symptoms of dizziness 

through the signals that it receives from the 

inner ear, and with the integrity of the 

signals received from the eyes, knees, legs 

and neck (47). Unilateral destruction of the 

equilibrium system reduces the nerve signal 

at the level of the one-party equilibrium 

cores, causing dizziness, but after some time 

the communication paths cause the passive 

nuclei to be re-triggered by the stimuli from 

the opposite side and be eliminated the non-

symmetric status. The central nervous 

system causes a gradual decrease in system 

dysfunction, which is referred to as the 

inactive rebalance method, when the 

symmetric information of the ear’s balance 

system is distorted by altering the neurons 

and activities of the cerebellum and brain 

stem. The central nervous system processes 

the input signals and integrates them with 

other sensory information in order to 

estimate the consciousness of the head; in 

this condition, the central Vestibular system 

output reach the ocular muscles and spinal 

cord and generates two major ophthalmic 

and spinal cord ventricular reflexes and 

activates anti-gravity muscles, extensors and 

inhibition of flexor muscles (47); it plays an 

important role in creating appropriate 

postural responses and motor strategies such 

as the ankle, thigh, and walking strategy (48, 

49). Some other benefits of these exercises 

include increased balance, relaxation of neck 

and shoulder muscles, and impact on 

balance mechanisms in the neck (50), 

reducing the risk of falling, and 

consequently increasing self-confidence and 

participation in social activities, improving 

ophthalmic Vestibular and spinal cord 

Vestibular reflex performance, vertigo 

reduction, eye training for visual stability, 

efficient detection of appropriate motor 

strategies, and improved natural status 

strategies, improvement of walking, 

especially in patients who are dizzy with 

head movements, using alternative strategies 

through the Sensory physical system, 

residual vestibular and visual function, 

increased movement and endurance of 

walking, reduction of anxiety that may occur 
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as a result of the sensory imbalance resulting 

from abnormal signals from the vestibular 

system, improvement of general physical 

and general coordination and the support of 

natural and automatic movements, increased 

motivation, socialization and positive effects 

(48,49,51). 

Other findings indicated improvement in the 

participants' physical fitness components 

after Vestibular training. The explanation of 

this finding can be attributed to the role of 

the Vestibular system in homeostasis. The 

Vestibular system is not only an important 

part of the balance but also plays a major 

role in homeostasis (52). The role of the 

Vestibular system in the function of 

homeostasis can be clearly seen when we 

switch from sitting to standing position. 

Doing so causes blood to accumulate in the 

legs and as a result a decrease in the topical 

blood pressure, which can lead to a decrease 

in the brain blood pressure and fainting. The 

traditional view is that baroreceptors detect 

pressure changes in the vascular tree and act 

to correct it (52). However, although 

baroreceptors play an important role, such a 

feedback system can only act in a reactive 

way to correct deviations after it occurs. On 

the contrary, any change in position is 

immediately recorded by the vestibular 

system, which actively acts through the 

sympathetic system that causes blood 

pressure and also maintains blood pressure 

in a favorable homeostasis (52). In short, it 

can be said that at the beginning it is a 

Vestibulo-sympathetic response that passes 

through this situation whenever we stand. 

The role of the Vestibular system in 

homeostasis is more than maintaining 

cardiovascular stability. There is evidence 

that this system can modulate the pattern of 

respiratory muscle activation for optimizing 

blood oxygen during movement, and the 

Vestibular stimulation has also been shown 

to have a range of motor effects and not 

merely related to motor disorders (52). The 

Vestibular system also plays a role in 

maintaining bone mineral density, so any 

damage to this system can reduce bone 

mineralization, an effect that is mediated by 

the sympathetic nervous system, and is not 

related to the reduced physical activity (53, 

54). 

Conclusion: 

In general, the results of this research 

showed that twelve sessions of Vestibular 

exercises have positive effects on the quality 

of life and physical fitness components of 

inactive elderly people. So, given the many 

benefits of these exercises, including ease of 

implementation, availability and low cost, 

we suggest that sports clubs, rehabilitation 

centers, and the families use this practice for 

the elderly. 

Ethical Considerations: 

In order to observe ethical considerations, 

the subjects were fully informed about the 

goals of the research; while obtaining 

written consent, they were assured that the 

information obtained from the study would 

remain confidential. They were also assured 

that their participation do not involve any 

losses in the research, and those who did not 

want to continue to cooperate were free to 

leave the study. 
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Tables and Charts: 

Table 1: Descriptive information of subjects in two experimental and control groups (n = 30). 

Group Age Weight Height 

Experiment 08.4 ± 4.66 7.5 ± 5.68 7.5 ± 32.167 

Control 2.52±4.66 1.5± 4.68 4.5 ± 12.168 
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Table 2: Descriptive indices of pre-test and post-test scores in both experimental and control 

groups (n = 30). 

Variable Condition Group Mean Standard 

deviation 

K-S Z P 

Quality of 

life 

Pretest Experiment 04.36 5.4 1.15 0.36 

Control 62.35 5.32 1.12 1.08 

Posttest Experiment 15.44 4.95 1.25 0.27 

Control 22.36 5.34 1.17 0.19 

Agility Pretest Experiment 16.74 1.47 1.22 0.64 

Control 68.16 1.28 1.08 0.58 

Posttest Experiment 48.15 1.35 0.88 0.74 

Control 55.16 1.14 0.81 0.72 

Strength 

of lower 

extremity 

Pretest Experiment 87.10 1.22 1.28 0.78 

Control 68.10 1.36 1.32 0.68 

Posttest Experiment 95.11 1.28 0.67 0.83 

Control 10.72 1.34 0.75 0.79 

Table 3: Univariate covariance analysis results for the difference between the experimental and 

control groups (n = 30). 

Variable Source of 

change 

Total 

squares 

Degree 

of 

freedom 

Mean of 

squares 

F 

statistic 

p Size of 

effect 

Quality 

of life 

Pretest 851.20 1 851.20 777.15 001.0 369.0 

Group 

membership 

242.166 1 242.166 792.125 001.0 823.0 

Error 682.35 27 322.1    

Agility Pretest 187.0 1 187.0 904.10 003.0 288.0 

Group 

membership 

936.7 1 936.7 944.463 001.0 89.0 

Error 462.0 27 017.0    

Strength 

of lower 

extremity 

Pretest 358.0 1 358.0 34.7 012.0 214.0 

Group 

membership 

427.5 1 427.5 204.111 001.0 805.0 

Error 318.1 27 049.0    
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