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Abstract

Background: Premenstrual Syndrome (PMS) is a condition affecting up to 47.8 per cent of women
of reproductive age with severe symptoms occurring in 3-8 per cent. it is characterised by a range of
emotional, physical, and behavioral symptoms occurring in the Luteal phase of the menstrual cycle.
Symptoms include mood swings, bloating, fatigue, irritability and depression, significantly impacting
daily life. Despite its prevalence, the etiology and pathophysiology of PMS remain poorly understood.
This study aims to investigate the Comparison of Hormonal parameters between normal and PMS-
affected women in the Luteal phases of the menstrual cycle, thereby shedding light on the
physiological underpinnings of PMS.

Objective: The study aims to compare hormonal parameters and an electrolyte between normal and
PMS-affected women of reproductive age.

Material and methods: This study was conducted on 80 women of which 40 were normal Control
and 40 were as study population with PMS Symptoms, in the Department of Physiology in
Collaboration Obstetrics & Gynecology department at Index Medical College Hospital and Research
Centre, Malwanchal University, Indore. This study was carried out for three years from July 2021 to
April 2024.

Observation and Result: In this study, we have calculated the mean and standard deviation of
hormonal parameters. The mean estrogen level in control participants is 87.87 and the standard
deviation is 29.46. The mean estrogen level in PMS-affected women is 66.5 and the standard deviation
of is 21.91. The mean progesterone level in the control group is 1.97 and the standard deviation is
1.18. The mean Progesterone level in PMS-affected women is 1.52 and the standard deviation was
0.91. The mean FSH level in normal females was 2.65 and the standard deviation was 1.11. The mean
FSH level in PMS-affected women was 3.03 and Std was 1.5. The mean LH level in normal women
was 2.36 and Std 0.9 The mean LH level in PMS affected group was 3.34 and SD 1.42. The mean
Prolactin in the control group of women was 6.13 and the standard deviation value was 2.09 The mean
value of prolactin in PMS-affected women was 7.7 and the standard deviation was 1.18. The mean
TSH level in normal females was 3.47 and the standard deviation was 1.2. The mean TSH level in
PMS-affected females was 4.55 and the standard deviation was 1.53.

Keywords: PMS, PMDD Estrogen, Progesterone, LSH, LH, TSH, Prolactin

Introduction

Horney first referred to premenstrual syndrome as “premenstrual tension™ in her 1930 study. (1) The
term "premenstrual syndrome"” (PMS) was coined in the 1960s by Dalton, based on observational
accounts. (2) Psychiatrists first recognized the link between hormonal changes in the menstrual cycle
and mental health in the 1980s. (3) The classification of PMS as a psychiatric disease remained
debated until the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM)
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in 1994, when it was included in the appendix. (4) Over the next two decades, researchers found
evidence that a new state, the luteal phase of the menstrual cycle, can improve the commencement of
menstruation. (5) It causes severe suffering and interferes with work, school, social activities, and
relationships, as evidenced by daily symptom severity ratings over two cycles. (6)

Most Indian research on PMS focuses on its prevalence, etiology, risk factors, and relationship with
other psychiatric diseases. (7) Most research has focused on teens and college students.
PMS is defined by the degree to which symptoms disrupt daily activities. (8) In Kerala, women make
up 50% of the private sector labor and 34% of the public sector (9). Progesterone levels typically stay
constant for most of the mid-luteal phase before abruptly dropping just before menstruation. (10) An
animal study revealed that loss of progesterone could be a factor in PMS symptoms. (11) According
to this theory, in healthy women, increased progesterone was linked to decreased irritation and fatigue
symptoms. (12). Premenstrual syndrome is a term used to describe cyclic menstrual-related symptoms
that are temporally associated with the late luteal phase (PMS). (13) In this study we have focused on
what is the relation of hormones causing premenstrual symptoms. Female hormones e.g. Estrogen,
progesterone play an important role in the menstrual cycle. However, there is a lack of studies in India
on how PMS affects work quality.

METHODS

This study was conducted to evaluate the variation in Hormonal parameters in the Luteal phase of
the menstrual cycle. A total of 80 females in the age group of 18 to 40 years, were recruited from
Indore City and visited the Gynecology department of Index Medical College Hospital. Out of these
40 females were taken as the study group who had PMS-related problems on the basis Questionnaire
of PMS (based on DSM criteria-5) 40 females were taken as control who had no PMS-related
problems. The study was approved by the Institutional Review Board of Index Medical College and
Teaching Hospital, Indore. This comparative correctional study was carried out from Jan 2022 to Feb
2024.

Inclusion Criteria: for a subject as follows
I. Age: 18- 40 years
I1. Regular Menstrual Cycle

Exclusion Criteria

I. Subject using oral contraceptive pills
I1. Irregular menstruation (menorrhagia)
[11. Under medication

IV Diabetes mellitus

V Psychiatric illness.

Collection of samples

The subject was asked to report to the Phlebotomy department on the 20" to 22" day of the onset of
the period (menses). From each subject 5 ml of whole blood was drawn from the vein puncture under
all aseptic precautions with a disposable syringe. The needle was detached from the syringe and blood
was transferred to the gel tube container blood was left for 20 min and then it was centrifuged at 2000
RPM for 5 minutes. Then serum sample was sent to the Biochemistry Lab for Hormonal test
evaluation.

Statistical analysis

The data were collected based on reading given by sample fed in a fully automated Hormonal analyzer
and data was arranged on MS Excel. Statistically significant differences among quantitative variables
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were evaluated ANNOVA with the Help of SPSS software (version 27). A p-value less than 0.005
was considered statistically significant.

Result:

Table 1. Demographic Profile of the Patients

Age

Education Level

Employment Status

Marital Status

Body
(BMI)

Mass

Index

18-25

26-35

36-40

High School
Intermediate
Bachelor
Masters
Employed
Others
Students
Unemployed
Divorce
Married
Unmarried
Normal (18.5-
24.9)

Obese (=>30)
Overweight
(25-29.9
Underweight
(<18.5

Control
Frequency | Per cent
16 40
18 45

6 15

8 38.9
12 144
16 15.6
4 31.1
8 20

7 175
12 30
13 32.5
3 7.5
17 42.5
20 50
17 42.5
7 175
6 15
10 25

PMS

Frequency | Per cent
12 30

17 42.5
11 27.5
7 175
13 325
12 30

8 26.60
10 27.8
6 15

16 40

8 20

3 7.5
20 50

17 42.5
15 37.5
10 25

5 125
10 25

Table 1 shows the distribution of the demographic profile of normal and PMS-affected females. The
present study observed that PMS symptoms are more common in 26-35 years of age group. It also
signifies that PMS is more common in obese individuals. Somayeh Hashemi et al study showed there
was no significance between obesity and PMS. (9)

Table 2 Comparison of Hormonal Parameters

Parameters Day Cantrol PMS Significance
Mean + SD Mean + SD

Estrogen 22 87.87+£29.46 66.5+21.91 0.0004

Progesterone 22 1.97+1.18 1.52+0.91 0.0064

FSH 21 2.65+1.11 3.03+1.5 0.0034

LH 22 2.36+0.9 3.34+1.42 0.00019

TSH 21 3.47+1.2 4.55+1.53 0.0007

Prolactin 22 6.13+2.09 7.7£1.18 0.0006

Table 2 shows a comparison of hormonal parameters of women with and without PMS. Our results
suggest that there was a significant decrease in estrogen, and progesterone levels in females having
PMS compared to Normal females, whereas there was an increase in FSH, LH & TSH in PMS-
affected females compared to Normal females. Prolactin levels were significantly high in PMS-
affected females. After adjusting age and BMI linear regression analysis demonstrated a significant
association Between PMS and fluctuation of Hormonal parameters. From the above table, it was
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observed that P- value of estrogen is 0.0004, showing a significant decrease in estrogen levels in PMS-
affected females compared to the control group. p-vale of progesterone is 0.0064, In PMS -affected
females there is a significant decrease in Progesterone compared to normal females. FSH level in
PMS-affected females is higher than normal control population. A P-value is 0.0034. Luteinizing
hormone is higher in PMS-affected females in comparison to normal females. p- value is significant
(0.00019). TSH of females with PMS was significantly higher compared to normal females. p-value
is (0.0007). Prolactin in PMS-affected females is higher compared to normal females. P -value
(0.0006).

Discussion

In this study, we assessed a wide range of hormones to establish their association with PMS. there
was a significant decrease in estrogen and progesterone levels in PMS-affected females, while it was
observed that there were increases in TSH, FSH and prolactin levels in PMS.

Thysi-Jacobs et al. (17) demonstrated that women with PMDD had lower free estradiol levels during
the luteal phase. In the present study, the difference in estrogen was significant.

Previous reviews demonstrated that women with PMDD had lower free estradiol levels during the
luteal phase. (14) Progesterone has been repeatedly reported to exaggerate premenstrual symptoms in
women with PMDD.

Schmidt et al (19) demonstrated that progesterone provokes premenstrual symptoms in women with
PMDD but not in controls.

Ju-Yu Yen et al. (22) study suggested that a lower Early luteal-phase estrogen level may be involved
in the vulnerability to the progesterone effect in women with PMDD. Thus, combining the moderating
effect of lower EL-phase estrogen level and the provoking effect of progesterone, the participants
with PMDD experienced exacerbation of symptoms after a timely increase in progesterone level under
a lower estrogen level. Subsequently, symptoms rapidly improved as the progesterone reached the
lowest level after the onset of menstruation.

Segebladh et al. (20) discovered that estrogen combined with progesterone provoked more
premenstrual symptoms than estrogen only.

A study demonstrated increased sensitivity to the GABA receptor agonist effect of allopregnanolone
when administered to women with PMDD in the luteal phase, this may explain why progesterone
improves premenstrual symptoms in control.

Somayeh Hashemi et al (9) study showed there was no significance of TSH between normal and PMS-
affected females. Prolactin (PRL) and triglycerides (TG) were significantly elevated in women with
PMS, whereas their testosterone (TES), high-density lipoprotein (HDL) and 17-hydroxyprogesterone
(17-OHP) levels were significantly less than they were in women without the syndrome (P < 0.05).
After adjusting for age and body mass index (BMI), linear regression analysis demonstrated that for
every one-unit increase in PMS score, there was a 12% rise in the probability of having metabolic
syndrome (P = 0.033).

In this study, we also got a significant increase in TSH value in PMS-affected females compared to
normal females.

Plasma prolactin and testosterone concentrations were measured during the luteal phase in women
suffering from premenstrual tension syndrome (PMS). (14) The findings of these hormones were
compared to those measured in women without PMS. (15) There were no differences between mean
prolactin or testosterone levels in the patient group compared to those of the controls. (16)

M Steiner et al (24), elevated luteal phase prolactin (PRL) level was high compared to the normal
control group so it has been suggested that an increase in prolactin may be associated with PMS. In
this present study, we also found that there is an increase in prolactin in the PMS-affected female.

Conclusion: From this study, we have observed that the estrogen and progesterone level was
significantly decreased in PMS-affected females compared to normal females. decreased in
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Progesterone causes an increase in prostaglandins and cytokines and it also causes the uterine artery
to become more fragile this all together may cause muscle cramps and pain before the menstrual cycle.
The levels of FSH, LH, TSH and Prolactin was significantly higher in PMS-affected patients.
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