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ABSTRACT
The present study was undertaken to study the effect of vestibular stimulation on the lipid profile of women with premenstrual syndrome.PMS a 
common problem faced by the women in the reproductive age was found to affect the lipid profile. Studies have shown that total cholesterol and 
triglyceride level is increased and HDL level is decreased in women with PMS when compared to women without PMS. In this study a total of 30 
women with PMS were selected using PMS questionnaire and was given vestibular stimulation for 2 months. Lipid profile was estimated before 
and after vestibular stimulation. The study showed that there is a significant decrease in the total serum cholesterol level. A decrease in the LDL and 
Triglyceride level and an increase in the HDL level were also found although it is insignificant.
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INTRODUCTION
Pre Menstrual Syndrome (PMS) has become a common problem faced 

1, 2by approximately 30% - 40% of the women in reproductive age . It is 
characterized by recurrent, moderate to severe affective, physical and 
behavioral symptoms like weight gain, breast tenderness, swelling, 
aches and pains, lack of concentration, sleep disturbance, and changes 
in eating pattern and thus causes severe dysfunction in social and 

1occupational realms . Even though the cause of PMS is unclear, several 
theories suggest that it is due to the increased sensitivity to normal 

 2hormonal changes and neurotransmitter abnormalities . .Lipid profile 
is affected in females with PMS. Total cholesterol level and 
Triglyceride level in females with PMS is increased whereas High 

3, 4Density Lipoprotien  level is decreased in women with PMS . Unlike 
medications, vestibular stimulation are easy to exercise and can be 

5  incorporated into the daily life .There are many benefits of  vestibular 
stimulation which includes decreased self stimulation, decreased 
hypersensitivity, increased postural security, increased concentration 
and attentiveness, increased balance, increased body awareness, 
calming effects, reduction of abnormal muscle tone at slow speeds and 

6increased alertness at high speeds .

METHODS AND MATERIALS
The study was conducted at Department of Physiology, Little Flower 
Institute of Medical Science and Research, Angamaly, Kerala. The 
present study was approved by institutional ethical committee of Little 
Flower Hospital and Research Centre, Angamaly, No EC 30 women 
with Pre Menstrual Syndrome was selected using PMS questionnaire 
among the students of LFMRC, Angamaly. The participants were 
recruited after obtaining written, voluntary informed consent. The 
participants will serve as self control. 

Inclusion Criteria 
1. Apparently healthy females with PMS with in age group of 18-30
2. Having regular menstrual cycles from 28 to 34 days
3. Willing participants.

Exclusion Criteria
1. Under medication including oral contraceptives
2. Following any other stress management methods
3. Suffering with any major complications

Methods of Data Collection
The 30 participants selected using the PMS questionnaire will act as 
self control. After recording the baseline values, vestibular stimulation 
was administered for 2 months and post intervention values was 
recorded.

Vestibular stimulation: Vestibular stimulation was administered by 

making the participants to swing on a swing in back to front direction 
(according to their comfort) for 2 minutes as standardized by previous 

7, 8methods .

The following Parameters were used to assess the efficacy of 
Vestibular stimulation.
1. Total Cholesterol 
      - was estimated by cholesterol oxidase-phenol + aminophenazone 
(CHOD PAP) method
2. Triglycerides 
      - estimated by glycerol- 3-phosphate oxidase-phenol +  
aminophenazone (GPO-PAP) method
3. HDL and LDL
             - Estimated by precipitation method.

Statistical Analysis
Data was entered in excel and was analyzed by SPSS 20.0 Version. 
Data was analyzed by using paired t test. P<0.05 was considered as 
significant.

RESULT
Table 1: t-test to compare pre-test and post-test of Total 
Cholesterol

The mean column in the t test table displays the average total 
cholesterol in the pre-test and post-test (189.17 & 186.9). The standard 
deviation column displays the standard deviation of total cholesterol in 
the pre-test and post-test. Mean difference 2.27 is the difference 
between mean pre-test and post-test. Since the significance (p-value) is 
less than 0.05, there is significant change in the total cholesterol in the 
post-test.
                 
Graph 1: Comparison of the pre-test and post-test Total 
Cholesterol
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Test Mean S.D. n Mean
difference

T df Significance
(p-value)

Pre-test 189.17 20.58 30 2.27 3.95 29 0.01
Post-test 186.9 19.92
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Table 2: t-test to compare pre-test and post-test of HDL

The mean column in the t test table displays the average HDL in the 
pre-test and post-test (58.83 & 59.47). The standard deviation column 
displays the standard deviation of HDL in the pre-test and post-test. 
Mean difference 0.64 is the difference between mean pre-test and post-
test. Since the significance (p-value) is greater than 0.05, there is no 
significant change in the HDL in the post-test.
                        
Graph 2: Comparison of the pre-test and post-test of HDL

Table 3: t-test to compare pre-test and post-test of LDL

The mean column in the t test table displays the average LDL in the pre-
test and post-test (113.1 & 112.8). The standard deviation column 
displays the standard deviation of LDL in the pre-test and post-test. 
Mean difference 0.3 is the difference between mean pre-test and post-
test. Since the significance (p-value) is greater than 0.05, there is no 
significant change in the LDL in the post-test.
                           
Graph 3: Comparison of the pre-test and post-test of LDL

Table 4: t-test to compare pre-test post-test of Triglyceride

The mean column in the t test table displays the average Triglyceride in 
the pre-test and post-test (101.83 & 101.37). The standard deviation 
column displays the standard deviation of Triglyceride in the pre-test 
and post-test. Mean difference 0.46 is the difference between mean 
pre-test and post-test. Since the significance (p-value) is greater than 
0.05, there is no significant change in the Triglyceride in the post-test.

Graph 4: Comparison of the pre-test and post-test Triglyceride

DISCUSSION 
The present study was undertaken to evaluate the effect of vestibular 
stimulation on the lipid profile in women with PMS. It shows that there 
is significant decrease in the total cholesterol level after vestibular 
stimulation is given (p=0.01). It also shows that LDL and Triglycerides 
level decreases whereas HDL level is increased, but the changes are 
insignificant.

Studies have shown that 58% of females have PMS occasionally 
whereas 42 % have frequent PMS. In India 20% of the female 
population shows PMS of which 8% have severe symptoms. There are 

9also reports showing suicide intentions in about 10% of the females.

Vestibular stimulation was found to be effective in relieving stress and 
symptoms of PMS. Earlier studies have also shown that vestibular 

10stimulation can regulate food intake and taste aversion.

Cheng SH et al (2013) in their study “Factors associated with 
premenstrual syndrome - a survey of new female university students” 
proved that serum cholesterol level is higher in women with PMS than 

11women without PMS.  Higher Triglyceride level (p=0.006) and lower 
HDL level(p=0.04) were found in women with PMS in the study 
“Comparison of Metabolic and Hormonal Profiles of Women With and 
Without Premenstrual Syndrome: A Community Based Cross-
Sectional Study” conducted by Somayeh Hashemi et al.(2016). A 
slight reduction in the LDL levels and serum cholesterol level was also 

3found in the study, although it is insignificant.  Previous studies on 
animals, used caloric vestibular stimulation on an animal model of 
hyperlipidemia and was found that there was a significant decrease in 
total cholesterol and triglycerides and also a significant decrease in the 

12HDL and LDL levels.  So far no studies on humans have shown the 
effect of vestibular stimulation on lipid profile in women with PMS.

CONCLUSION
Vestibular stimulation was found to be effective in relieving stress and 
also in relieving symptoms of PMS. In the present study it was found 
that there is a significant decrease in the total cholesterol level followed 
by vestibular stimulation. A slight increase in the HDL level and a 
slight decrease in the LDL and Triglyceride level were also found, 
although it was not significant. We recommend further detailed studies 
in this area for a better understanding of vestibular influence on lipid 
profile to develop a simple, novel alternative therapy for the 
management of metabolic disorders.
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Test Mean S.D. n Mean
difference

t df Significance
(p-value)

Pre-test 58.83 6.1 30 0.64 2.003 29 0.055
Post-test 59.47 6.6

Test Mean S.D. n Mean
difference

t df Significance
(p-value)

Pre-test 113.1 14.9 30 0.3 0.96 29 0.343
Post-test 112.8 14.4

Test Mean S.D. n Mean
difference

t df Significance
(p-value)

Pre-test 101.83 22.7 30 0.46 1.54 29 0.133
Post-test 101.37 22.7


