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Effect of Vestibular Stimulation on Depression,
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ABSTRACT

Aim: The present study was undertaken to assess the effectiveness of vestibular stimulation in the
management of stress in gastric ulcers patients.

Materials and Methods: This was a longitudinal follow-up study in which participants were assessed for
stress parameters for 3 times. Before the intervention and after 3 months and 6 months of the intervention.
12 females of gastric ulcers were recruited for the study after written informed consent by convenient
sampling. Permission obtained from the Institutional Ethics Committee of Sattva Cultural Space and
Research Centre, Angamaly. Six months of vestibular stimulation was given. Data analysis was done using
SPSS version 20.0. All the data were expressed as mean = standard deviation. The pre and post data were
analyzed using paired t-test. P < 0.05 was considered significant.

Results: Depression, anxiety, and stress levels are significantly decreased after 3 months of vestibular
stimulation (P < 0.05) when compared with baseline values. Scores further decreased after 6 months of
intervention (P < 0.05) which indicates long-term intervention is beneficial.

Conclusion: Our study results preliminary support the hypothesis that vestibular stimulation may be
effective natural supplementary therapy in the management of gastric ulcers. Hence, we recommend further
detailed studies in this area with higher sample size to understand the underlying mechanisms and to
recommend vestibular stimulation in the treatment of gastric pathology.
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Introduction

A peptic ulcer is a break in the continuity of mucosa
of esophagus, stomach, duodenum, or any other part
of the gastrointestinal tract which comes into contact
with gastric juice. Its incidence is about 10% and
most common in the age group of 40-60 years. It is
comparatively more common in males than females.
Gastric ulcers are due to the break in the mucosal
barrier found at the junction of fundus and pylorus.
Common symptoms experienced by the patients are
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a pain, nausea, vomiting, hemorrhage, perforation,
pyloric obstruction, and discomfort."! Stress-
induced ulcers are multiple, superficial erosions or
ulcerative lesions of the stomach, and duodenum
that occurs in temporal relationship with, and in
response to, stressful physical or mental situations
in adults and children.*® Stress influence irritates
regio hypothalamica not only in its anterior but
also in its posterior part with the excitement of the
vagal nerve or the anterior lobe of the hypophysis,
respectively (adrenocorticotropic hormone-release
with following the release of cortisol). Irritation
of the sympathetic nerve and diminution of the
circulating plasma volume are additional sides of
the pathophysiological course. Sequels of this are:
Reduction of blood flow through the gastric mucosa,
decrease of the protective ability of the mucus,
secretion excess of gastric juice and reflux of bile into
the stomach causes breakdown of the mucosa barrier
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with releasing of histamine in the mucosa, to peptic,
destruction of the gastric walls damaged regions and
thus to the development of erosions and acute ulcers
(acute gastric mucosal lesions). Stress-induced
ulcers cannot be differentiated from those lesions of
the mucosa which are induced by medicaments.™
The stress-induced peptic ulcer manifests itself in
hematemesis, melena, blood in the stools and in
perforation. The latter is often unrecognized because
of its asymptomatic and frequently un-dramatic
course. Two-thirds of the lesions are in the stomach,
predominantly in the form of multiple hemorrhagic
erosions; on-third of the cases are located in the
duodenum, almost exclusively in the form of an
acute ulceration; bleeding, due to arrosion, occurs
in a high percentage of these cases.!”

The vestibular system is one of the first sensory-
system that starts functioning in the course
of early development, and optimal vestibular
stimulation is beneficial.>® It was reported that
vestibular stimulation inhibits the stress axis and
decrease the cortisol levels and also reduce the
gastric secretion.[” Hence, vestibular stimulation
has dual benefits in the management of gastric
ulcer and can be considered as a natural therapy
for gastric disorders. The present study was
undertaken to assess the effectiveness of vestibular
stimulation in the management of stress in gastric
ulcers patients.

Materials and Methods

Study design

This was a longitudinal follow-up study in which
participants were assessed for stress parameters for
3 times. Before the intervention and after 3 months
and 6 months of the intervention.

Participants

12 females of gastric ulcers were recruited for the
study after written informed consent by convenient
sampling. Permission obtained from the Institutional
Ethics Committee of Sattva Cultural Space and
Research Centre, Angamaly. Six months of vestibular
stimulation was given for the participants, along with
the antacids. The following criteria were followed
while selecting the participants for the intervention
group.

Laboratory setting

The present study was carried out at the Sattva
Cultural Space and Research Centre, Angamaly,
Kerala, India.

Vestibular stimulation

Vestibular stimulation was achieved by swinging on
a swing, according to their comfort. (Back to front
direction) as previously described.®"!

Depression, anxiety, stress scale (DASS)

A previously validated and standardized survey
instrument, DASS 42 was used to assess information
on depression, anxiety, and stress.!'"!%

Statistical analysis

Data analysis was done using SPSS version 20.0.
All the data were expressed as mean * standard
deviation. The pre and post data were analyzed using
paired t-test. P < 0.05 was considered significant.

Results

Depression, anxiety, and stress levels are significantly
decreased after 3 months of vestibular stimulation
(P < 0.05) when compared with baseline values
(Table 1). Scores further decreased after 6 months
of intervention (Table 3) (P < 0.05) which indicates
long-term intervention is beneficial (Tables 2 and 3).

Discussion

Gravity is the essential fact of life on earth; therefore,
it is not strange that the vestibular system, which
relates us to gravity, is very closely connected with
the entire physiology of the body."’ Swinging is a
natural method of stimulating vestibular system

Table 1: Depression, anxiety, stress scores in the
participants before and after 3 months of intervention

After
3 months

Depression 26.33+3.98 19.83+3.43 4.2856 0.0003*
16.0£2.92 12.83%+2.03 3.1700 0.0054*
24.50+6.93 18.0+5.84 2.4846 0.0211*

Values expressed are mean=SD. *P<0.05 is significant.
SD: Standard deviation

Parameter Before t value P value

Anxiety

Stress

Table 2: Depression, anxiety, stress scores in the
participants after 3 months and after 6 months of
intervention

After
3 months

After
6 months

Depression 19.83+3.43 16.25+4.86 2.0848 0.0489*
12.83+2.03 11.08*+2.06 2.0961 0.0478*
18.0+5.84 14.50%3.55 1.7740 0.0899

Parameter t value P value

Anxiety

Stress

Values expressed are mean=SD. *P<0.05 is significant.
SD: Standard deviation
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Table 3: Depression, anxiety, stress scores in the
participants before and after 6 months of intervention

After
6 months

Depression 26.33+3.98 16.25+4.86 5.5587 <0.0001*
16.0+2.92 11.08*+2.06 4.7694 <0.0001*
24.50+6.93 14.50*+3.55 4.4489 0.0002*

Values expressed are mean=SD. *P<0.05 is significant.
SD: Standard deviation

Parameter Before t value P value

Anxiety

Stress

optimally. Swaying decreases salivary cortisol levels
in African elephants.!'¥ Vestibular stimulation is
performed twice a day for 10 days using infant
water bed in infants, decreased urinary cortisol
levels significantly when compared with control
group.** The soothing effects produced by rocking
and other forms of stimulation may be related to
brainstem inhibitory mechanisms.l®! Markia et al.
reported that vestibular stimulation modulates
hypothalamic-pituitary-adrenal (HPA) - axis.!"®
Vestibular stimulation inhibits HPA axis directly and
through gamma-aminobutyric acid and through the
hippocampal formation."%?! Vestibule-sympathetic
reflex plays a key in gravitational adaptation.*" It
was reported that electrical or natural stimulation
modulates blood pressure and respiratory motor
output and maintains homeostasis.***! Biaggioni
et al. reported that Vestibular stimulation has
been consistently found to reduce blood pressure
by reducing sympathetic activity.[?*! Vestibular
stimulation activates lateral and ventrolateral
subnuclei of the nucleus tractus solitarii (NTS),
where the first synapse of the carotid sinus
baroreflex is located. Activation of NTS inhibits
rostral ventrolateral medulla, where sympathetic
activity is thought to be mainly controlled.?%20
Further, it was reported that blood was lowered
followed by caloric and rotational vestibular
stimulation, and this effect was abolished on the
vestibular lesion.*”2% The relation between mental
stress and gastric acid secretion is not clear. It was
reported that there is a great individual variability
in gastric acid response to acute mental stress./*”
Vestibular stimulation given to nodular cerebellar
lesioned animal decreased volume and acidity of
gastric juice but increased enterochromaffin-like
cell count.” Our study results support earlier
studies as we have observed a decrease in the
depression, anxiety, and stress scores followed by
vestibular stimulation. We have observed further
decrease the stress levels followed by long-term
intervention.

Limitations
A major limitation in our study was less sample size.

Conclusion

Our study results preliminary support the hypothesis
that vestibular stimulation may be effective natural
supplementary therapy in the management of
gastric ulcers. Hence, we recommend further
detailed studies in this area with higher sample size
to understand the underlying mechanisms and to
recommend vestibular stimulation in the treatment
of gastric pathology.

References

1. Krishna AP. A Textbook of Medical Physiology. 1 ed.
Mangalore: Suman Publications; 2009. p. 214-5.

2. Berndt V, Gotz E, Schonleben K, Langhans P. Stress-
induced peptic ulcer; pathogenesis, clinical features,
prevention and treatment (author’s transl). Prakt Anaesth
1978;13:108-22.

3. Moody FG, Cheung LY. Stress ulcers: Their pathogenesis,
diagnosis, and treatment. Surg Clin North Am
1976;56:1469-78.

4. Koelsch KA. Stress ulcer; origin and treatment (author’s
transl). Zentralbl Chir 1976;101:1409-19.

5. Sailesh KS, Archana R, Antony NJ, Mukkadan JK. You
are never too old to swing. Res J Pharm Biol Chem Sci
2014;5:612-5.

6. Kumar Sai sailesh, Archana R, Mukkadan ] K. Impact of
traditional vestibular stimulation on depression, anxiety
and stress in college students. Biomedical research 2016;
27(2); 297-299.

7. Winter L, Kruger TH, Laurens J, Engler H, Schedlowski M,
Straumann D, et al. Vestibular stimulation on a motion-
simulator impacts on mood States. Front Psychol 2012;3:499.

8. Sailesh KS, Archana R, Mukkadan JK. Controlled vestibular
stimulation: A physiological method of stress relief. J Clin
Diagn Res 2014;8:BM01-2.

9. Sarkar A, Guha D. Effect of cerebellar modulation on rat
gastric secretion and enterochromaffin-like cell. Indian J Exp
Biol 1999;37:599-601.

10. Sailesh KS, Mukkadan JK. Controlled vestibular stimulation,
standardization of a physiological method to release stress
in college students. Indian ] Physiol Pharmacol 2015;
59(4);436.

11. Crawford JR, Henry JD. The Depression Anxiety Stress
Scales (DASS): Normative data and latent structure in a large
non-clinical sample. Br J Clin Psychol 2003;42:111-31.

12. Lovibond SH, Lovibond PF. Manual for the Depression
Anxiety Stress Scales. 2™ ed. Sydney: Psychology
Foundation; 1995.

13. Kelling AS. Anexamination of salivary cortisol concentrations
and behavior in three captive African elephants (Loxodonta
africana) at Zoo Atlanta. A Dissertation. Georgia Institute of
Technology. December 2008.

14. Yoo KH. The effects of auditory and vestibular stimulation
on stress hormones in preterm infants. J Korean Acad
Fundam Nurs 2004;11:203-12.

15. Markia B, Kovécs ZI, Palkovits M. Projections from the
vestibular nuclei to the hypothalamic paraventricular
nucleus: Morphological evidence for the existence of a

32 Journal of Medical Sciences and Health/Jan-Apr 2016/Volume 2/Issue 1



Rajan, et al.: Vestibular stimulation for stress management in gastric ulcer patients

16.

17.

18.

19.

20.

21.

22.

23.

24.

vestibular stress pathway in the rat brain. Brain Struct Funct
2008;213:239-45.

Mody I, Maguire J. The reciprocal regulation of stress
hormones and GABA(A) receptors. Front Cell Neurosci
2012;6:4.

Cullinan WE, Ziegler DR, Herman JP. Functional role of local
GABAergic influences on the HPA axis. Brain Struct Funct
2008;213:63-72.

Herman JP, Mueller NK, Figueiredo H. Role of GABA and
glutamate circuitry in hypothalamo-pituitary-adrenocortical
stress integration. Ann N Y Acad Sci 2004;1018:35-45.
Cuthbert PC, Gilchrist DP, Hicks SL, MacDougall HG,
Curthoys IS. Electrophysiological evidence for vestibular
activation of the guinea pig hippocampus. Neuroreport
2000;11:1443-7.

Vitte E, Derosier C, Caritu Y, Berthoz A, Hasboun D, Soulié D.
Activation of the hippocampal formation by vestibular
stimulation: A functional magnetic resonance imaging
study. Exp Brain Res 1996;112:523-6.

Yates BJ, Bronstein AM. The effects of vestibular system
lesions on autonomic regulation: Observations, mechanisms,
and clinical implications. ] Vestib Res 2005;15:119-29.

Yates BJ, Miller AD. Physiological evidence that the
vestibular system participates in autonomic and respiratory
control. ] Vestib Res 1998;8:17-25.

Sailesh KS, Archana R, Mukkadan JK. Controlled vestibular
stimulation: Physiological intervention in diabetes care.
Asian ] Pharm Clin Res 2015;8:315-8.

Biaggioni I, Costa F, Kaufmann H. Vestibular influences on
autonomic cardiovascular control in humans. ] Vestib Res
1998;8:35-41.

25.

26.

27.

28.

29.

Balaban CD, Beryozkin G. Vestibular nucleus projections to
nucleus tractus solitarius and the dorsal motor nucleus of
the vagus nerve: Potential substrates for vestibulo-autonomic
interactions. Exp Brain Res 1994;98:200-12.

Yates BJ, Grélot L, Kerman IA, Balaban CD, Jakus J,
Miller AD. Organization of vestibular inputs to nucleus
tractus solitarius and adjacent structures in cat brain stem.
Am ] Physiol 1994;267:R974-83.

Spiegel EA. Effect of labyrinthine reflexes on the vegetative
nervous system. Arch Otolaryngol 1946;44:61-72.

Linsday JR, Oppenheimer M, Wycis HT, Spiegel EA. Receptor
apparatus of vestibulovasomotor reaction. Arch Otolaryngol
1945;42:257-66.

Holtmann G, Kriebel R, Singer MV. Mental stress and gastric
acid secretion. Do personality traits influence the response?
Dig Dis Sci 1990;35:998-1007.

Financial Support: None; Conflict of Interest: None

How to cite this article: Rajan S, Archana R,
Sailesh KS, Mishra S, Vijay A, Reddy BUK,
Mukkadan JK, Antony NJ. Effect of vestibular
stimulation on depression, anxiety, stress in gastric
ulcer patient. ] Med Sci Health 2016;2(1):30-33.

Date of submission: 06-12-2015
Date of peer review: 21-12-2015
Date of acceptance: 13-01-2015
Date of publication: 15-02-2016

KEEP IN TOUCH WITH UPDATES IN THE JOURNAL

RSS (Rich Site Summary) often called ‘Really Simple Syndication’ is a mechanism used to distribute news content without depending
on the browser or email client. In general it means time savings because, thanks to RSS, you stay ahead of what’s new without having
to browse every site you normally visit. It alerts you about the updates without you logging into the website. Major browsers such as
Mozilla Firefox and Internet Explorer include RSS support by default. Popular reader services such as Feedly provide synchronization
between desktop RSS readers and mobile devices. Once you have this software installed, add http://jmsh.ac.in/index.php?format=feed
as one of your feed.

Journal of Medical Sciences and Health/Jan-Apr 2016/Volume 2/Issue 1 33



