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Abstract 

Objective: The present study aimed to observe the effectiveness of vestibular exercises on postural stability in elderly 

women with type 2 diabetes. 

Materials and methods: 30 elderly women with type-2 diabetes were recruited for the study after written informed 

consent by convenient sampling. Participants acted as self-controls. Vestibular exercises comprises of 45 minutes one 

session. Two sessions per week was administered to the participants for a period of one month. Postural stability was 

assed using Berg balance scale. which is a standard questionnaire to assess the postural stability.  

Results: There was significant increase in the Breg Balance Scale score followed by the vestibular exercises (P<0.001). 

Conclusion: The present study provides further evidence for the beneficial effect of practicing the selected vestibular 

exercises in the management of postural stability in the elderly women with type 2 diabetes. The study also recommends 

further detailed studies in this area to recommend implementation of vestibular exercises in the management of postural 

stability in type 2 diabetic patients in general. 
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Introduction 

Vision, audition, olfaction, gustation and touch are the 
five special senses described by Aristotle. Vestibular 
apparatus is a membranous structure located within the 
bony labyrinth of the inner ear. It comprises of three 
semicircular canals and two otolith organs on either side. 

These structures are filled with endolymph and are 
surrounded by perilymph. Semicircular canal includes 
horizontal, superior, and posterior canals and otolith 
organs include utricle and the saccule. Changes in the rate 
of linear motion are detected by otolith organs and 
rotatory or angular acceleration or deceleration are 
detected by semicircular canals. Vestibular system also 
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contributes to a wide range of functions from level of 
reflexes to level of cognition and coordination. Hence, 
vestibular sense is also called as sixth sense [1]. 
Vestibular system is one among the first cranial cavity 
structures to develop in fetal life and plays an 
indispensable role in regular activities [2]. Human 
vestibular system consists of 18,500 vestibular nerve 
fibers, which are extensively connected with cortical and 
subcortical brain structures. Basic function of vestibular 
apparatus is to maintain equilibrium that is sense of body 
orientation and motion in the gravitational field [3]. 
Vestibular stimulation improves the quality of sleep, 
decreases pain, improves motor skills, developmental 
milestones, decreases stress, modulates and resets 
normal respiratory pattern, increases neural stability, 
improves spatial and verbal memory, modulates mood 
states, regulates autonomic functions and influence many 
other brain physiology [4,5]. Further, vestibular 
stimulation approach is used for management of pain 
disorders, psychiatric disorders, post lesional disorders 
and other neurological disorders [6]. Earlier researchers 
suggested that over stimulation of vestibular system 
should be avoided and under stimulation may not have 
any effect. So the participants should be allowed to 
determine their own speed or intensity of the stimulation 
[7]. Vestibular stimulation integrates the cortical and 
subcortical structures and regulates the posture. Further, 
through the vestibule-spinal pathways the postural 
stability is maintained by vestibular stimulation [8-11]. 
The present study aimed to observe the effectiveness of 
vestibular exercises on postural stability in elderly 
women with type 2 diabetes. 
 

Materials and Methods 

Study Setting: The present study was conducted at 
Department of Physiology, Vishnu Dental College, 
Bhimavaram. 
 

Study Design: Pre and post without control design. The 
participants acted as self-controls. After recording the 
baseline values, vestibular exercises were practiced by 
the participants for one month. Post values were recorded 
after one month. 
 

Study Participants: 30 elderly women with type-2 
diabetes were recruited for the study after written 
informed consent by convenient sampling. Participants 
acted as self-controls. The following criteria were 
followed while selecting the participants for the 
intervention group. 
 

Inclusion Criteria: Elderly women with type 2 diabetes 
and able to walk for minimum three minutes without any 
support (minimum 30 steps) and those without any 
cognitive impairment and willing to participate were 
included in the study.  
 

Exclusion Ccriteria: Those with severe medical 
complications and vestibular disorders were excluded 
from the study. 
 

Vestibular Exercises: Each session of exercises 
comprises of 45 minutes [12]. Two sessions per week was 
administered to the participants for a period of one 
month. The exercise comprises of three steps. 
 

Step One 

The participants were asked to lie down on their back, 
the participants shifted to lying on their right side, then to 
their left side. This cycle was repeated for ten times. 
Following this 3 minutes rest was given while lying on 
right side. Again the process was repeated and this time 
during rest the participant lies to his left side for 3 
minutes. Then same procedure was also performed with 
closed eyes. 
 

Step Two 

The participant was asked to sit with legs extended 
straight and bend alternatively to right and left sides 
while the arms resting on the mat behind the body. After 
ten times, three minutes rest was given. During these 
three minutes the participants was in side-bend position 
to right side. After the rest, the participants repeated the 
side bends for ten times and again three minutes rest was 
given. During this three minutes rest, the participant was 
in side-bend position to left side. 
 

Step Three 

The participants were in sitting position and asked to 
move head up and down directions slowly and gently 
while eyes are closed. This was performed for ten times 
and followed by three minutes rest. Then the participant’s 
moved his head to sideways for ten times slowly and 
gently while eyes are closed.  
 

Outcome Measures 

Assessment of Postural stability: Postural stability was 
assed using Berg balance scale [13] which is a standard 
questionnaire to assess the postural stability.  
Ethical consideration: The present study was approved 
by institutional Research Committee. Informed consent 
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was obtained from all the participants. Confidentiality of 
the data was maintained. 
Data analysis: Data was analyzed using SPSS 20.0. Paired 
t test was used to observe the difference between the 
groups. Probability value less than 0.05 was considered as 
significant. 
 

Results 

Figure 1 presents the demographic data of the 
participants and Breg Balance Scale score of the 
participants. There was significant increase in the Breg 
Balance Scale score followed by the vestibular exercises 
(P<0.001). 
 
 

 

Figure 1: Demographic data and Berg Balance Scale 
score of the participants. (***P<0.001 is significant). 

 
 

Discussion 

The present study was undertaken to observe the 
effect of selected vestibular exercises on postural stability 
in elderly women with type 2 diabetes. There was 
significant increase in the postural stability followed by 
practicing vestibular exercises. Postural stability is 
common in elderly due to loss of the integration between 
the sensory systems [14]. Instability of gait is commonly 
observed in diabetes as a result of the retinopathy and 
neuropathy [15]. Vestibular rehabilitation was reported 
to be highly beneficial in the patients with dizziness and 
multiple sclerosis [16,17]. It was assumed that 
stimulation of the vestibular system through exercise 
triggers the sensory conflicts that cause adequate 
stimulation of the structures involved in the maintenance 
of posture and improves the stability. Further, it was 
reported that vestibular stimulation integrates the 

cortical structures through its connections and helps to 
overcome postural difficulties [18]. Vestibular stimulation 
integrates the midbrain structures like inferior colliculus, 
red nucleus and periaqueductal gray matter and 
interstitial nucleus of Cajal and maintains the balance 
[19,20]. Vestibular stimulation also integrates at the level 
of the spinal cord through its descending pathways [21]. 
Many studies have reported that lesion of the vestibular 
receptors bilaterally leads to the problems with balance 
and gait [22]. Further, interestingly, galvanic vestibular 
stimulation was reported to improve postural stability in 
patients with bilateral vestibular dysfunction and also in 
healthy individuals [23].  
 

Conclusion 

The present study provides further evidence for the 
benefitial effect of practicing the selected vestibular 
exercises in the management of postural stability in the 
elderly women with type 2 diabetes. The studies also 
recommend further detailed studies in this area to 
recommend implementation of vestibular exercises in the 
management of postural stability in type 2 diabetic 
patients in general. 
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