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Abstract---Studies related to vestibular exercises in the management 

of diabetes were sparse. Hence, the present study was undertaken to 

observe the effectiveness of 8 weeks of vestibular exercise on stress 

and cognitive parameters in patients with type 2 diabetes. A total of 
30 participants were recruited for the study. After recruiting, the 

participants were randomly assigned to the control and intervention 

groups with a 1:1 distribution. The vestibular exercises comprise three 

sets of exercises of 45 minutes duration each session. Four sessions 

per week were administered to the participants. The exercises were 
standardized by earlier researchers. The same was adopted in the 

present study. There was a significant decrease in the depression, 

anxiety, and stress scores in the participants. Spatial memory was 

significantly increased followed by the intervention. There was a 

significant increase in the verbal memory also followed by 

intervention.The present study results show that practicing vestibular 
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exercises along with the prescribed treatment helps to improve 

cognition and to reduce stress levels. The study recommends long-

term studies with a higher sample size for a better understanding of 

the vestibular exercises and also recommends adopting these 

exercises in the treatment protocol. 
 

Keywords---vestibular exercise, diabetes, adjunctive therapy, stress, 

cognition. 

 

 

Introduction 
 

India is called the diabetes capital of the world as there is a higher prevalence of 

diabetes. Both rural and urban areas of India were affected by diabetes. An earlier 

study reported that the prevalence of diabetes in about fifteen states was 7.3 

percent [1]. Stress and diabetes are interlinked with each other. Excess stress 
leads to the release of the hormones like epinephrine and cortisol which increases 

blood glucose levels. Similarly, higher levels of stress were observed in patients 

with diabetes [2]. As diabetes is linked with the degeneration of the neurons, there 

will be a decline in memory in diabetic patients.  Though the decline in cognition 

is a slow process in diabetic patients in long term, it has adverse effects if 

untreated [3].  The vestibular system was explained to regulate blood glucose 
through autonomic regulation. Stimulation of the vagus and inhibition of 

sympathetic systems was reported followed by vestibular stimulation [4]. 

Vestibular exercises are simple methods to stimulate the vestibular system 

effectively. This is also cost-effective and can be practiced long-term basis.  

However, studies related to vestibular exercises in the management of diabetes 
were sparse. Hence, the present study was undertaken to observe the 

effectiveness of 8 weeks of vestibular exercise on stress and cognitive parameters 

in patients with type 2 diabetes. 

 

Materials and Methods 

 
The present study was an experimental study. The study participants were 

recruited from the OPD of the general medicine department. Both male and 

female participants within the age group 0f 30-60 years were recruited for the 

study after obtaining the written informed consent. The participants with severe 

complications were excluded from the study. A total of 30 participants were 
recruited for the study. After recruiting, the participants were randomly assigned 

to the control and intervention groups with a 1:1 distribution. The distribution 

was performed by the random numbers generated by the software randomizer.org. 

After recording the baseline values, the participants in the intervention were 

administered the vestibular exercises for 8 weeks whereas no intervention was 

administered to the participants in the control group. These exercises were 
administrated as adjunctive therapy to the participants along with the prescribed 

treatment. 
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Vestibular exercises 

 

The vestibular exercises comprise three sets of exercises of 45 minutes duration 

each session. Four sessions per week were administered to the participants [5]. 
The exercises were standardized by earlier researchers. Same was adopted to the 

present study. 

 

Assessment of stress 

 

Depression, anxiety, and stress scales were used to assess the stress levels. DASS 
42 is a standard and freely available questionnaire to assess negative emotional 

states [6]. 

 

Assessment of cognition 

 
Spatial and verbal memory test was used to assess the cognitive functions [7]. 

 

Ethical considerations 

 

The present study protocol was approved by the institutional human ethical 

committee and informed consent was obtained from all the participants. 
Confidentiality of data was maintained.  

 

Statistical analysis 

 

Data was analyzed using SPSS 20.0 version. A student t-test was used to observe 
the significance of the difference between the groups. Data were presented as 

mean and SD. A probability value less than 0.05 was considered significant. 

  

Results 

 

Table 1 presents the depression, anxiety, stress, and cognitive parameters before 
intervention. There was no significant difference in the depression, anxiety, 

stress, and cognitive parameters among control and intervention group 

participants before the intervention. However, the spatial memory was higher in 

the intervention group participants. Table 2 presents the depression, anxiety, 

stress, and cognitive parameters after the intervention. There was a significant 
decrease in the depression, anxiety, and stress scores in the participants. Spatial 

memory was significantly increased followed by the intervention. There was a 

significant increase in the verbal memory also followed by intervention. 

 

Table 1: Depression, anxiety, stress, and cognitive parameters before intervention 

 

Parameter Control (n=15) Intervention (n=15) P value 

Depression 19±6 22±4 0.1183 

Anxiety 14±3 15±2 0.2919 

Stress 26±9 24±6 0.4799 

Spatial memory 4±1 5±1 0.0106* 

Verbal memory 5±2 5±1 1.00 

Data were presented as mean and SD. *P<0.05 is significant 
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Table 2: Depression, anxiety, stress and cognitive parameters after intervention 

 

Parameter Control (n=15) Intervention (n=15) P value 

Depression 19±6 12±3 0.0004*** 

Anxiety 14±3 9±1 0.0001*** 

Stress 26±9 17±6 0.0032** 

Spatial memory 4±1 7±3 0.0010** 

Verbal memory 5±1 7±2 0.0106* 

 

Data were presented as mean and SD. ***P<0.001 is significant. **P<0.01 is 

significant. *P<0.05 is significant. 
 

Discussion 

 

Studies related to vestibular exercises in the management of diabetes were 

sparse. Hence, the present study was undertaken to observe the effectiveness of 8 
weeks of vestibular exercise on stress and cognitive parameters in patients with 

type 2 diabetes. There was no significant difference in the depression, anxiety, 

stress, and cognitive parameters among control and intervention group 

participants before the intervention. However, the spatial memory was higher in 

the intervention group participants. There was a significant decrease in the 

depression, anxiety, and stress scores in the participants. Spatial memory was 
significantly increased followed by the intervention. There was a significant 

increase in the verbal memory also followed by intervention. The interaction 

between the vestibular system and stress is well reported. Dysfunction of the 

vestibular system was reported to increase stress where as stimulating the 

vestibular system optimally relieves stress. Vestibular system is well connected 
with the hypothalamus and stimulation of vestibular system was reported to 

inhibit the axes related to stress. It inhibits the sympathetic system and activate 

the vagal system and brings about stress less condition [8,9]. Vestibular system is 

well connected with the structures of the brain associated with the cognitive 

functions. These structures include hippocampus, amygdale, basal ganglia, 

cerebellum etc. In fact vestibular system has extensive connections with the areas 
of brain and regulates homeostasis. The normal functioning of the hippocampus 

need vestibular normal functioning [10,11]. Hence, vestibular system plays a key 

role in improving the cognition. The present study showed positive impact on 

negative psychological emotions and improved cognition n diabetic individuals. 

However, the sample size of the study is less so the results cannot be generalized.  
 

Conclusion 

 

The present study results show that practicing vestibular exercises along with the 

prescribed treatment helps to improve cognition and to reduce stress levels. The 

study recommends long-term studies with a higher sample size for a better 
understanding of the vestibular exercises and also recommends adopting these 

exercises in the treatment protocol. 
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