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INTRODUCTION

Excessive accumulation of  fat in the body leads to obesity, 
which is aserious public health issue throughout the world. 
Obesity is associated with various non-communicable 
disorders, such as diabetes mellitus, cardiovascular 
disorders, and metabolic disorders. The number of  cases 
of  obesity has been rising worldwide due to the current 
lifestyle and unhealthy food habits.1 The body mass index 

(BMI) is used to identify obesity. A  BMI of  30  kg/m2 
or higher indicates obesity. Energy imbalance for a long 
duration leads to obesity.2 As obesity is associated with 
multiple disorders, it has to be managed effectively. Anti-
obesity medications, surgical interventions, and lifestyle 
interventions are the available management strategies 
for obesity. However, pharmacological interventions are 
associated with potential side effects if  used for a long-
term basis.3 The hypothalamus plays a key role in the 
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management of  metabolic homeostasis. The vestibular 
system. The sixth sense was reported to influence the 
hypothalamus and reduce the storage of  fat.4 Interestingly, 
dysregulation of  the vestibular system leads to impairment 
of  the glucose metabolism and is associated with obesity. 
It was reported that the vestibular system regulates the set 
points related to the energy balance.5 Further, the secretion 
of  insulin is also influenced by vestibular stimulation 
through the modulation of  autonomic activity. That is 
stimulating the vagal activity and inhibiting the sympathetic 
discharge.6 Animal study presented a significant decrease 
in the body weight and total cholesterol in hyperlipidemia 
animals followed by caloric vestibular stimulation.7 The 
vestibular system has connections with various brain areas 
involved in the regulation of  food intake.8 Stimulating 
the vestibular system by non-invasive means has multiple 
benefits. However, the studies in this area are relatively less. 
Hence, the present study was undertaken.

Aim and objectives
The present study was undertaken to observe the 
effectiveness of  non-invasive electrical vestibular nerve 
stimulation in the management of  obesity.

MATERIALS AND METHODS

The present study was an experimental study where 
a total of  30  male and female participants were part 
of  the study. The study protocol was approved by the 
institutional human ethics committee (IHEC/28/6/88). 
The participants acted as self-control. Informed consent 
was obtained from all the participants before the study. 
After recording the baseline values, participants underwent 
non-invasive electrical vestibular nerve stimulation for 
20  weeks. Post-intervention values were recorded after 
completion of  20 weeks. All the participants followed a 
strict lacto-vegetarian diet that is plant-based food and 
dairy products during the study period. Willing participants, 
aged above 18 years and with a BMI of  30–40 kg/m2 were 
included in the study. Participants who were currently using 
any interventions including the use of  oral contraceptives 
or dietary supplements known to affect the BMI, with ear 
disorders (assessed during physical examination), and any 
other severe health complications were excluded from the 
study. After recruitment, all the participants underwent 
a general physical examination and their demographic 
data and BMI. Body weight was recorded using a digital 
weighing machine cult smart scale. BMI was calculated 
using the BMI calculator available online. Eating behavior 
was assessed using a standard questionnaire Eating 
Attitude Test 26 (EAT-26).9 Bilateral electrical VeNs was 
administered using a battery-powered vestibular nerve 
stimulator (ML 1000, Neurovalens, UK) (Figure  1).10 

The device offers 10 levels of  stimulation. As the device 
s switched on it provides level 1 of  stimulation. The 
participant can increase the levels until he feels comfortable 
and decides his comfortable level of  stimulation. An 
increase and decrease in the levels of  stimulation can be 
done manually with the buttons provided on the device. 
This level is subjective and varies from person to person. 
The total duration of  the intervention is 20 weeks with 5 
sessions per week. Each session is for 1 h duration. The 
participants visited the obesity clinic at their convenient 
time and underwent the intervention. Participants were 
asked to report adverse events if  any they experienced 
during the study.

Statistical analysis
Data were analyzed using SPSS 22.0. Student t-test was 
applied to observe the significance of  the difference 
between the pre- and post-intervention values. A probability 
value <0.05 was considered as significant.

RESULTS

A total of  15 males and 15 females are part of  the study. 
Baseline body weight is more in males when compared 
to females (Table 1). There was a significant decrease in 
the body weight, BMI, and EAT-26 score followed by 
the 20 weeks of  intervention in both males and females 
(Tables 2-4). No serious adverse effects were noted.

Figure 1: Non-invasive electrical vestibular nerve stimulator

Table 1: Comparison of demographic data and 
EAT‑26 score of the participants prior to the 
study
Parameter Males (n=15) Females (n=15) P‑value
Age (years) 47.87±8.85 51.73±9.32 0.2540
Height (cm) 174.4±5.03 162.07±3.06 0.0001***
Weight (kg) 103.07±5.31 90.73±4.17 0.0001***
BMI (kg/m2) 33.9±1.04 34.53±0.87 0.0816
EAT‑26 score 27.07±0.88 26.80±0.77 0.3870

Data were expressed as mean and SD. (***P<0.001 is significant). EAT‑26: Eating 
attitude test 26, BMI: Body mass index
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DISCUSSION

The current study observed the effectiveness of  20 weeks 
of  non-invasive electrical vestibular nerve stimulation in 
the management of  obesity. The size and number of  fat 
cells increase in the body in obesity. Obesity is associated 
with multiple non-communicable diseases, such as diabetes 
and cardiovascular diseases, which contribute for maximum 
mortality throughout the world.11 Anti-obesity medications 
are available to manage obesity but are associated with side 
effects with long-term use. Research is ongoing in this area 
to understand the details of  the side effects involved.12 
Modification of  lifestyle that changes in the diet, such as 
using low-calorie diet and low-fat diet are showing better 
results in decreasing weight.13 The vestibular system is one 
of  the sensory systems that starts functioning right from 
the fetal life. Though it was thought that the vestibular 
system is mainly for the maintenance of  balance and 
equilibrium, it also contributes for homeostasis. Hence, 
the vestibular system is called as sixth sense.14 The 
Hypothalamus was reported to regulate the food intake 

and metabolic functions. Hence, any treatment modalities 
that can act through the hypothalamus are effective in the 
management of  obesity.15 Vestibular stimulation through 
non-invasive electrical stimulation was reported to influence 
the hypothalamus and maintain the set point for body fat.16 
Hot and cold caloric vestibular stimulation was reported to 
decrease the cholesterol in hyperlipidemia-induced Wistar 
albino rats.7 Interestingly, it was reported that lesions to the 
vestibular system lead to impaired glucose metabolism and 
influence the obese state.17 Further, it was reported that 
bone mass was regulated by the vestibular system.17 The 
Vestibular system is connected with the brain structures, 
such as an arcuate nucleus, dorsal raphe nucleus, nucleus 
of  tractus solitaries, and locus coerulues, and regulates 
food intake.18 Vestibular stimulation also influences the 
food intake through hormonal regulation mainly thyroid 
hormone and insulin.19 Vestibular stimulation influences 
the secretion of  insulin through vagal stimulation.6 In an 
earlier pilot study conducted by the authors, there was 
a significant decrease in body weight and BMI.10 The 
present study confirms a decrease in the body weight and 
BMI followed by the long-term vestibular stimulation. 
The study also supports the safety of  usage of  vestibular 
stimulation for a long-term basis as there were no adverse 
effects reported by the participants.

Limitations of the study
The study does not have a sham stimulation group and the 
participants acted as self-controls.

CONCLUSION

The current study results support the implementation 
of  non-invasive electrical vestibular nerve stimulation in 
combination with a lacto-vegetarian diet in the management 
of  obesity. Further, the study presents that non-invasive 
electrical vestibular nerve stimulation is safe to use in a 
long-term basis.
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