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Abstract

Background: Premenstrual syndrome (PMS) is a common condition in women that affects physical,
psychological, and social well-being. Linear vestibular stimulation has been proposed as a non-pharmacological
intervention for managing PMS symptoms. Objective: This study aimed to evaluate the efficacy of linear
vestibular stimulation in the treatment of PMS. Materials and Methods: An experimental study was conducted
on 100 female volunteers aged 18-30 years. Linear vestibular stimulation was administered using a conventional
swing. Various physiological, hormonal, hematological, and psychological parameters were recorded before
and after the intervention and compared. Results: Serum cortisol, triiodothyronine, thyroxine, and thyroid-
stimulating hormone levels showed a gradual month-by-month decrease following linear vestibular stimulation.
Hematological analysis revealed a reduction and stabilization of monocyte counts in certain women compared
with controls. Females across different age groups and body mass index categories showed no stress-induced
increase. Lymphocyte counts significantly decreased while remaining within normal limits compared to baseline
values. Quality-of-life scores, including physical, psychological, social, and environmental domains, improved
after 2 months of stimulation. Depression anxiety stress scales (DASS-42) scores for anxiety, depression, and
stress showed a decrease. However, no significant difference was observed in DASS stress levels between control
and vestibular groups before and after stimulation. Conclusion: Linear vestibular stimulation appears to be an
effective non-pharmacological approach in controlling PMS-related symptoms and improving overall well-being.
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INTRODUCTION Luteal phase) characterizes this syndrome, amental, neurological,
and endocrine illness.” Between menarche and menopause,
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ne of the prevalent menstruation disorders symptoms could manifest at any time before menstruation.
in teenagers is premenstrual syndrome
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its epidemiological profile.** A repeated course
of physical, psychological, and behavioral
symptoms following ovulation and within a few
days of the beginning of the month (1% week of
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Premenstrual dysphoric disorder (PMDD), which is more severe
at the end of the PMS spectrum, is characterized by the
cyclical recurrence of psychological manifestations, including
irritability, nervousness, agitation, anger, insomnia, difficulty
concentrating, extreme fatigue, depression, anxiety, and
confusion.[*”) The woman’s quality-of-life (QOL) significantly
decreased during the luteal phase of her menstrual cycle due to
severe physical and psychological symptoms of PMS.®! Mood
swings are the most prevalent behavioral or emotional sign of
PMS. Anxiety/tension, melancholy or depression, impatience,
increased hunger, sensitivity to rejection, and diminished
interest in activities are other non-physical behavioral signs.”!
Abdominal bloating and extreme fatigue are the most prevalent
physical symptoms of PMS, followed by flushing, headache,
dizziness, and breast tenderness.'” In women who are not in
the postpartum or menopausal stages, hot flashes that precede
menstruation and resemble menopausal hot flashes may indicate
PMS or PMDD.!" Stress is the body’s broad, non-specific
reaction to anything that overwhelms or threatens to overload
its homeostasis maintenance compensating mechanisms.['>13]
An excessive amount of stress may negatively impact academic
performance. Lack of guidance is another factor contributing
to pupils stress.' Although the symptoms are minor, 5-8%
experience moderate-to-severe symptoms that significantly
impede their ability to function or cause them to feel distressed.!')
Daily symptom charting across two menstrual cycles is necessary
for the diagnosis of PMS per (American College of Obstetricians
and Gynecologists criteria) and PMDD; several tools, including
the Daily Record of Severity of Problems, have been created for
this purpose.l'®!”!

Although the exact pathophysiology of PMDs is yet unknown,
it has been suggested that hormonal changes, brain monoamines
such as serotonin and gamma-aminobutyric acid, and poor
lifestyle choices are involved.!'¥! PMDD is a new diagnosis for
a variation of PMS that includes more severe psychological
symptoms.l'*?  Collection of physical, behavioral, and
emotional symptoms that arise in the final week of the luteal
phase typically the week before menstruation is known as
PMS.2U By changing the estrogen/progesterone ratio, body fat
has an impact on menstrual cycles.”? As an unconventional
diet, alternate day fasting improves anthropometric indices
and lowers body weight.??*! Mood swings, depression,
irritability, headaches, cramping in the abdomen, bloating in
the abdomen, breast swelling and tenderness, and changes
in appetite are common signs of PMS.2 One of the most
important modifying factors in lowering and controlling some
of the symptoms of PMS seems to be diet.”! Short-term
intermittent fasting has been linked to lower luteal cortisol
levels and improved parasympathetic function in young
women, according to research.?®! These findings suggest the
potential for luteal phase anti-stress production, which would
lessen menstrual discomfort.””? PMS is described as “the
cyclic occurrence of symptoms that are of sufficient severity
to interfere with some aspects of life and which appear with
consistent and predictable relationship to menses” by the
National Institute of Mental Health.??) One of the most prevalent
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health issues affecting women of reproductive age is PMS.®
Bloating, weight gain, breast tenderness, swelling, aches and
pains, trouble focusing, sleep disturbances, and changed eating
patterns are psychological signs of PMS.B) The majority of
these symptoms appear during the luteal phase of the cycle and
go away around menstruation.*?) PMS can be classified as a
stress-induced psychophysiological condition, despite the fact
that the precise origin of PMS is unknown. Previous research
indicates that stress is the cause of PMS.F%11 PMS has also been
linked to hormonal abnormalities and nutritional inadequacies.
Because alternative medicines are less expensive and have less
side effects, they are more helpful in managing PMS.? The
vestibular system, the first sensory system to begin operating
during early®® development, can be naturally stimulated by
swinging.?¥ The cortical and subcortical elements of the
central nervous system are part of the vestibular systems
intricate network of varied routes. The majority of the brain
areas involved in the regulation of stress, sleep, and cognition
are connected to the vestibular system by afferent and efferent
pathways.5

Forhomeostasis, optimal linear vestibular stimulation is necessary
throughout life.***” Swinging on a swing has been shown to
provide linear vestibular stimulation, which helps college students
manage their stress.’®! We hypothesized that linear vestibular
stimulation would help alleviate the majority of PMS symptoms
because it inhibits the stress axes and creates less stressful
situations.* The goal of the present study was to determine how
well linear vestibular stimulation works to treat PMS.BY Of all the
senses in humans, the vestibular system is still mysterious."! It
reacts to the heads location in respect to vestibular motion, namely,
acceleration or deceleration and gravity.“!) Numerous advantages
of linear vestibular stimulation have been demonstrated by
research, including a reduction in self-stimulating behaviors,
a decrease in hypersensitivity, an improvement in postural
security, a boost in focus and attentiveness, an improvement
in balance, an increase in body awareness, calming effects, a
decrease in abnormal muscle tone at low speeds, and an increase
in alertness at high speeds.*” Regulating intensity, frequency,
duration, and direction to stimulate the vestibular system. The
ideal intensity, frequency, duration, and direction have not yet
been established.* Depression, anxiety, postural incoordination,
oculomotor abnormalities, and behavioral disorders can all result
from vestibular dysfunction. Linear vestibular stimulation has
been shown to enhance cognitive abilities.’*™ The vestibular
system can be stimulated electrically or naturally, which alters
blood pressure and respiratory motor output and aids in preserving
homeostasis while moving.* The aim of the present study is to
apply linear vestibular stimulation to women with PMS.

MATERIALS AND METHODS
Research design

The current experimental investigation was carried out at IBM
Jupudi’s Department of Physiology at the NIMRA Institute of




Medical Sciences and Research Center. One hundred ladies in
the 18-25 age range were included. Participants will act as self-
controls in this study. Linear vestibular stimulation was given
for 2 months after the baseline values were acquired during the
premenstrual period (7 days before menstruation) of the menstrual
cycle. The 1* and 2™ month’s premenstrual periods will be used
to record post-intervention data. To prevent diurnal variations, all
the parameters were recorded at nine in the morning. The doctor
at NIMRA Institute of Medical Sciences and Research Center
will be consulted during the current investigation.'>* Various
parameters such as demographic, biochemical, pain scale,
autonomic (systolic blood pressure [SBP], diastolic blood pressure
[DBP], and pulse rate), hematology, World Health Organization
Brief version (WHOBREF) scale, and depression anxiety stress
scales (DASS-42) scale. The demographic parameters, such as
age, height, and body mass index (BMI), were recorded at the
initial time of the study. The other parameters were recorded at
an interval of 1 month [Table 1].

Participants, inclusion criteria, and exclusion
criteria

After acquiring voluntary, written, informed agreement,
100 female volunteers between the ages of 18 and 30 were
enlisted in the present study.

Inclusion criteria

The PMS questionnaire was used to test for PMS in healthy
females who were willing to participate and had regular
menstrual cycles lasting between 28 and 34 days.

Exclusion criteria

Participants will not be allowed to participate in the study if
they have a musculoskeletal condition, a mental illness, or
are on any kind of medicine, including contraceptives.

Linear vestibular stimulation

Vestibular stimulation will be administered by making the
participants swing on a swing (back to front direction),

Table 1: Age of the people involved in the
test, percentage

Age n Percentage
18 13 13

19 15 15

20 12 12

21 16 16

22 16 16

23 12 12

24 16 16
Total 100
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according to their comfort, as standardized by previous
methods. It is done once a day.[*]

Assessment of depression, anxiety, and stress

Three self-report scales make up the 42-item DASS, which
is designed to measure the adverse psychological states of
stress, anxiety, and sadness. There are total of 14 items on
each of the three scales, divided into subscales of two to five
items with similar content. A 4-point Likert scale is used to
rate the DASS items, with 0 denoting “did not apply to me at
all” and 3 denoting “applied to me very much, or most of the
time.” Higher scores on each subscale indicate higher levels
of stress, anxiety, and depression. The DASS 42 will be used
to assess depression, anxiety, and stress.

Assessment of serum cortisol and thyroid function
tests

Chemiluminescent microparticle immunoassay (ABBOTT,
USA) will be used to measure serum cortisol levels. The
enzyme-linked immunosorbent assay method will be used
to evaluate thyroid function tests (triiodothyronine [T3],
thyroxine [T4], and thyroid-stimulating hormone [TSH]).

Assessment of autonomic parameters

Blood pressure and pulse rate will be recorded using diamond
digital sphygmomanometers (BPDG024) and pulse oximeters
(EDAN H100B).

Assessment of pain score

The numerical pain score is used to assess the perception of
the pain.

Assessment of cognition

Cognitive function will be assessed using the Spatial Memory
Test, the Verbal Memory Test, and the Mini Mental State
Examination. These tools are standard neuropsychological
measures employed to evaluate memory, attention, orientation,
and overall cognitive status.

Assessment of QOL

The World Health Organization QOL — Brief version (WHO-
QOL BREF) questionnaire is used to assess the QOL.
A standardized questionnaire known as the WHO-QOL
BREF was created as a cross culturally similar instrument
to evaluate a person’s views in light of their culture, values,
as well as their objectives, standards and concerns. The four
dimensions of QOL physical, psychological, social, and
environmental are assessed using 26 questions. Every item
has a five point Likert scale assigned to it.['4]




Ethics approval statement

The study was approved by the Institutional Ethics Committee
of Saveetha Medical College Hospital (Ref No: 005/02/2023/
IEC/SMCH).

RESULTS AND OBSERVATIONS

On observation, the serum cortisol, T3, T4, and TSH have
been gradually decreasing month by month. The TSH has
been significantly decreased, which decreases the chance
of causing thyroid problems in women. The serum cortisol
levels are shown in [Figure 1], representing the first five
participants. Biochemical analysis is shown in [Figure 2].

The pain scale, that is, the pain during the menstrual phase
and PMS, has also been reduced on linear vestibular
stimulation. SBP showed a gradual decrease. DBP showed a
slight decrease. In hematology analysis, the monocyte count
decreased and remained constant in some women when
compared with the corresponding control groups. Stress-
induced increase was prevented in all age groups of females
with different BMI. The lymphocytes showed a significant
decrease in number and remained within normal limits when
compared to the baseline values. Physical, psychological,
social, and environmental scores seemed to be increased after
2 months of linear vestibular stimulation. Pain score plotted
in [Figure 3].
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Figure 1: Serum cortisol levels before and also after 1, 2
months of intervention
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The depression, anxiety, and stress scores on the DASS 42
scale appeared to have dropped. The DASS stress levels of the
vestibular and control groups did not significantly differ before
or after linear vestibular stimulation.!'* Before and after linear
vestibular stimulation, there was no discernible difference
in the DASS depression levels between the vestibular and
control groups. There was a significant difference between
the DASS depression scores of day 0 versus after 1 month
and 2 months in VF and VM. The vestibular group showed
a significant reduction in DASS anxiety scores after 30 and
60 days. Before and after linear vestibular stimulation, the
control and vestibular groups DASS stress scores did not
change substantially [Figure 4].

Before and after linear vestibular stimulation, there was no
statistically significant difference in the WHO-QOL BREF
transformed scores of four domains between the vestibular
and control groups. WHO-QOL BREF of Day 0 versus after
1 and 2 months in VF is significantly increased.

DISCUSSION

Linear vestibular stimulation enhances cognitive function.
Rocking is calming and may be caused by inhibition systems
in the brainstem.*#341 We have seen a change in blood cell
parameters that are followed by linear vestibular stimulation,
which suggests that immunity is improved. Examination
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Figure 3: Pain score of the participant before the intervention
and after 1 and 2 months
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Figure 2: Biochemical analysis of triiodothyronine, thyroxine,
and thyroid-stimulating hormone in participants before and
after intervention and also after 1 and 2 months
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Figure 4: World Health Organization Quality of Life — Brief
version transformed scores before and after linear vestibular
stimulation




stress increases neutrophils and platelets while lowering
eosinophils, monocytes, basophils, and lymphocytes,
according to earlier research. Cortisol increases platelets and
red blood cells while decreasing monocytes, lymphocytes,
and eosinophils.? Different types of stress have different
impacts on immunity. For instance, acute stress boosts
natural immunity and decreases specific immunity, test
stress mainly inhibits cellular immunity, and chronic stress
suppresses both cellular and humoral immunity. Through
sympathetic fibers that travel from the brain to main
and secondary lymphoid tissues, stress has an impact on
immunity. Numerous chemicals that attach to white blood
cell receptors are released by these fibers. Through the
hypothalamus pituitary ovarian axis, the sympathetic adrenal
medullary axis, and the hypothalamic pituitary adrenal axis,
stress also influences immunity. Stress also alters behavior,
which impacts immunity.*”! According to reports, ventral
hippocampus development modulates particular immunity
and normal humoral immunity depends on the hippocampus
operating normally. Remarkably, healthy hippocampal
function depends on healthy vestibular function. Therefore,
we postulated that linear vestibular stimulation would
influence immunological responses through the hippocampus.
Studies on both humans and animals have shown that linear
vestibular stimulation reduces blood pressure and cortisol
levels, which may restrict the immune alterations brought on
by stress by blocking both stress axes. It is interesting to note
that vestibular lesions raise cortisol levels.!'"¥ Depression and
anxiety coexist with vestibular diseases. While psychoactive
medicines are typically used to treat mental illnesses, they
are also commonly abused. Many misused drugs increase the
efficiency of dopamine in the pleasure circuits, leading to
heightened feelings of pleasure. Johny et al. found that front
to back mobility on a hexapod lowers salivary cortisol levels.
Optimal linear vestibular stimulation alleviates depression
symptoms by affecting brain areas related to emotions,
behavior and cognition. Linear vestibular stimulation,
unlike psychotropic medicines, does not affect dopamine
levels and has few negative effects. Swinging on a swing is
a simple and cost effective way to stimulate the vestibular
system. Incorporating it into daily routines can help prevent
depression.[*? Previous studies have shown a consistent and
significant decrease in salivary cortisol, blood pressure, and
cell count, followed by linear vestibular stimulation. Our
study confirms previous findings, indicating a substantial
drop in DASS values after linear vestibular stimulation.*"!
This demonstrates the positive effects of linear vestibular
stimulation in balancing stress-induced alterations in
immunological responses. A positive response is observed in
the study against the PMS and its symptoms.”! This study
suggests that linear vestibular stimulation can effectively treat
depression among college students. A larger study is needed
to confirm the effectiveness of linear vestibular stimulation as
a therapy for preventing depression among working women.
191 Vestibular under stimulation has little effect or a slight
effect, while overstimulation results in vomiting, nausea,
and sharp changes in breathing and pulse.l' The vestibular
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system can affect spatial memory impairments and is linked
to both bilateral vestibular lesions and cognition-related
brain regions.’” A prior study unequivocally demonstrates
that hot water caloric linear vestibular stimulation improves
cognition.*?!

CONCLUSION

Controlled linear vestibular stimulation decreases stress
and can be of use in parallel cases. It decreases the effect of
TSH. Compared to the control group, the treatment groups
experienced a greater change in pain scores. Thus, it is
proved that the linear vestibular stimulation shows an impact
on the PMS women. Further research with more participants
is required for accurate results.
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