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Background: Both the electrical and natural vestibular stimulation were reported to
alter both the blood pressure and motor output of respiration. After a thorough review
of the literature, the studies observed the immediate effect of vestibular stimulation
on autonomic and respiratory functions is sparse. Hence, the present study was
undertaken. Aims and Objectives: The present study was undertaken to observe the
immediate effect of electrical vestibular stimulation on autonomic and respiratory
parameters in patients with Parkinson’s disease (PD). Materials and Methods: The
present study recruited 30 patients with PD after obtaining written informed consent.
After recording the baseline values, a single session of stimulation was administered
to the participants and soon after recorded the participants. Blood pressure was
recorded by Diamond BPDG 141 Deluxe Multicolor LED Mercury Free BP Monitor.
Pulse rate and respiratory rate were recorded manually. Auditory and visual reaction
times were recorded using the RT apparatus. Results: There was a significant
decrease in the systolic (P=0.011) and diastolic blood pressure (P=0.002) after
the stimulation. The pulse rate was decreased significantly (P=0.071) followed by
the vestibular stimulation. No change in the respiratory rate was observed followed
by the vestibular stimulation. There was a significant decrease in the visual reaction
time for red (P=0.0087) and green light (P=0.0007), as a result of the intervention.
Auditory reaction time for low pitch (P=0.0056) was significantly decreased followed
by the intervention. Conclusion: The study results support that a single session of
electrical vestibular stimulation has beneficial effects on blood pressure and reaction
time in patients with PD. Further detailed studies are recommended with long-term
administration of electrical stimulation to recommend the use of electrical vestibular
nerve stimulation in the management of non-motor symptoms in PD patients.
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autonomic dysfunctions leading to alteration of the blood

pressure and flow to the vital structures mainly to the

Vestibular stimulation has been emerging as an adjunctive
therapy in managing many neurological disorders including

brain. It was reported that vestibular stimulation improves
blood supply to the brain. This is especially activating

Address for Correspondence:

Dr. Yashica Gowda R, Assistant Professor, Department of Pathology, Chikkaballapur Institute of Medical Sciences, Chikkaballapur,

Karnataka, India. Mobile: +91-7829501915. E-mail: yashica317@gmail.com

Asian Journal of Medical Sciences | Feb 2025 | Vol 16 | Issue 2


https://dx.doi.org/10.71152/ajms.v16i2.4384
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Asha, et al.: Inmediate effect of electrical vestibular stimulation in patients with Parkinson’s disease

the otolith organs and this action is not dependent on
the blood pressure and blood carbon dioxide changes.'
Interestingly, it was reported that blocking the vestibular
signals causes an increase in the incidence of postural
hypotension.” Both the electrical and natural vestibular
stimulation were reported to alter both the blood pressure
and motor output of respiration. Further, it was reported
that during the movements, the vestibular signals play a key
role in regulating blood pressure and respiration.” Animal
experiments have confirmed the existence of vestibule-
sympathetic and vestibulo-respiratory reflexes.* Multiple
inputs were identified to vestibular nuclei participating
in the autonomic regulation.” Vestibular dysfunction was
linked with autonomic disorders and anxiety disorders.®
There is a different observation regarding the effect of
vestibular stimulation on the respiratory rate. Some studies
explained that the vestibular stimulation followed no change
in respiration.”® After a thorough review of the literature,
the studies observed the immediate effect of vestibular
stimulation on autonomic and respiratory functions is
sparse. Hence, the present study was undertaken.

Aims and objectives

The present study was undertaken to observe the immediate
effect of electrical vestibular stimulation on autonomic and
respiratory parameters in patients with Parkinson’s disease.

MATERIALS AND METHODS

The present study recruited 30 patients with Parkinson’s
disease (PD) after obtaining written informed consent. The
participants underwent a thorough physical examination by
a general physician and neurologist. Both male and female
willing participants in the 40-80 age group who had been
diagnosed with PD and have been on treatment for the
past 2 years were part of the study. Participants with any
severe complications were excluded from the study. The
study protocol was approved by the institutional human
ethical committee (IEC Ref no-124/2019). The Modius
Mood device is a transdermal neurostimulation product.
It consists of a battery-powered headset designed to
deliver low-level energy in the form of a neurostimulation
waveform that modulates the activity of the vestibular
cranial nerve (Figure 1). The active Modius Mood device
utilizes a technology called electrical vestibular nerve
stimulation (VeNS). In the envisaged configuration the
device will be placed on the head in a manner analogous
to headphones. It will deliver a small electrical current
(a maximum of 1.5 mA) to the skin behind the ears over the
mastoid processes. The device is powered by a single 3.75V
battery, rechargeable through a micro-universal serial bus
cable. The device was worn by the subject for 30 min per
session for the duration of the trial. The electrode pads are

116

Figure 1: Photograph of the device shows the headset-style design
and mastoid electrode placement

positioned on the skin over each mastoid process, behind
their ears. When correctly positioned the headset should
be switched on using the on/off button. When initially
switched on, the default stimulation level is 0 mA (Level 0).
The user then increases the stimulation in 0.1 mA increments
until the desired level is reached. There are a total of 15
levels. The maximum current delivery is limited to 1.5 mA
(Level 15). After recording the baseline values, a single
session of stimulation was administered to the participants
and soon after recorded the participants. Blood pressure was
recorded by Diamond BPDG 141 Deluxe Multicolor LED
Mercury Free BP Monitor. Pulse rate and respiratory rate
were recorded manually. Auditory and visual reaction times
were recorded using RT apparatus manufactured by Anand
Agencies, Shukrawar Peth, Pune, Maharashtra.

Statistical analysis

Data were analyzed using the SPSS 21.0 version. Student’s
t-tests were applied to observe the significance of
the difference in the parameters before and after the
stimulation. A probability value of <0.05 was considered
significant.

RESULTS

Demographic data are presented in Table 1. There was
a significant decrease in the systolic and diastolic blood
pressure after the stimulation. The pulse rate was decreased
significantly followed by the vestibular stimulation. No
change in the respiratory rate was observed followed by
vestibular stimulation (Table 2). There was a significant
decrease in the visual reaction time for red and green
light, because of the intervention. Auditory reaction time
for low pitch was significantly decreased followed by the
intervention. Auditory reaction time for high pitch was
decreased but not statistically significant (Table 3).
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Parameter MeantSD

Age (years) 57.73+9.60

Height (cm) 165+9.7

Weight (kg) 70.57+£10.83
Data were expressed as mean and SD

Parameter Before After P-value

Systolic blood pressure 137.334£8.8 131+8.3 0.011*

(mmHg)

Diastolic blood pressure 91.846.8 83.1+4.5 0.002**

(mmHg)

Pulse rate (per minute) 85.45+8.43 80.216.3 0.071*

Respiratory rate 11.58+2.8 12.63£1.9 0.169

Data were expressed as mean and SD. (*P<o.05 was significant. **P<o.01 is
significant)

Parameter Before After P-value
Visual reaction 1.72940.16 1.357+0.27 0.0087*
time — red light

Visual reaction 1.571+0.160 1.071£0.243 0.0007**
time — green light

Auditory reaction 1.029+0.214 0.84+0.258 0.0964

time — high pitch

Auditory reaction 1.343+0.199 0.971+£0.214 0.0056**

time — low pitch

Data were expressed as mean and SD. (*P<o.05 was significant. **P<o.01 is
significant)

DISCUSSION

To the best of our knowledge and thorough review of the
literature in PubMed revealed that the studies observed the
immediate effect of vestibular stimulation in PD patients.
Recent studies administered electrical VeNS to PD patients
and observed beneficial effects.”!" It was reported that cold
water vestibular stimulation in healthy males does not show
any significant effect on autonomic activity.' Interestingly,
both caloric and galvanic stimulations are effective in the
management of both motor and non-motor symptoms in
patients with PD patients. However, the exact mechanism
is yet to be known."* Nodulation of the muscle sympathetic
activity was reported followed by the transcranial
stimulation.” Spinning in clock wise direction causes a
decrease in vagal activity whereas anticlock wise causes no
effect on vagal activity was reported.* Galvanic vestibular
stimulation was reported to be an effective therapy in
the management of postural instability in patients with
PD."*P<reased blood pressure was reported followed by the
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non-invasive electrical VeNS in the patients with diabetes
mellitus. Vestibular stimulation was reported to inhibit the
sympathetic locus ceruleus, stimulate the dorsal motor
nucleus of the vagus, and reduce blood pressure within
normal limits.' In the present study, there was a significant
decrease in the systolic and diastolic blood pressure and
pulse rate after the stimulation. Further, the studies on
the effect of vestibular stimulation on the alteration of
respiratory functions are sparse. Few studies reported
that no change in the respiratory functions was observed
followed by the vestibular stimulation.®!” Another study
reported that respiratory functions were altered followed by
vestibular stimulation in humans." In the present study, no
change was observed in the respiratory functions followed
by the vestibular stimulation.

It was reported that attention and reaction time were
improved significantly followed by the stimulation of
the vestibular system in patients with head injury."”
Interestingly, altered neuronal activity in the brain
structures such as the cerebellum, basal ganglia, and limbic
system was observed followed by vestibular stimulation.”
The neuronal processing is influenced by vestibular
stimulation for the tasks related to cognitive functions.”
As the vestibular stimulation influences the limbic system,
emotional behavior, and decision-making are regulated
by the vestibular system.*” Further, motor execution is
altered by vestibular stimulation through its connections
with the cortical areas.”” In the present study, there was a
significant improvement in visual and auditory reaction
time followed by single-session vestibular stimulation in
PD patients. The study results are in accordance with
earlier studies.

Limitations of the study
The study has a less sample size, so the results may not
be generalized.

CONCLUSION

The study results support that a single session of
electrical vestibular stimulation has beneficial effects on
blood pressure and reaction time in patients with PD.
Further detailed studies are recommended with long-term
administration of electrical stimulation to recommend the
use of electrical VeNS in the management of non-motor
symptoms in PD patients.
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