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ABSTRACT A

Background: Premenstrualsyndromeisassociated withmanyphysical, psychological,andbehavioral changes. Premenstrual
symptoms have been associated with perceived stress and perceived stress is the strongest predictor of premenstrual
syndrome. Aim and Objective: The purpose of this study was to investigate the premenstrual stress and cardiovascular
reactivity during different phases of menstrual cycle in the age group of 18—22 years. Materials and Methods: In this
study, 60 healthy female volunteers of the age group of 18-22 years selected. The resting blood pressure (BP) and
perceived stress with the help of Cohen’s perceived stress scale were recorded. The cardiovascular reactivity during
different phases of menstrual cycle was recorded with the help of cold pressor test and postural challenge test. Results: The
study revealed that significant increase was observed in perceived stress, pulse rate, and resting BP, during premenstrual
period as compared to postmenstrual period. BP also showed significant increase during cold pressor tests and postural
challenge test during premenstrual period as compared to postmenstrual period. Conclusions: According to this study,
perceived stress and cardiovascular reactivity are highest during premenstrual phase as compared to postmenstrual phase.
It may be due to the increased level of progesterone and estrogen in premenstrual phase. It is not clear how stress may
contribute to increased premenstrual symptom severity, although stress-induced changes in ovarian hormone levels and
neurotransmitters may be involved. This correlates to the symptoms of premenstrual syndrome which has hormonal and
neural basis.

KEY WORDS: Perceived Stress; Cold Pressor Test; Postural Change Test; Premenstrual and Postmenstrual Phase

\

INTRODUCTION relation to menstruation. Various symptoms occur generally
every monthly within 7—14 days before menstruation. These
Premenstrual ~ stress is  characterized by physical,  symptoms mainly worsen as menstruation approaches and
psychological, and behavioral changes and is believed to  then subside at the onset or after several days of menstruation.
affect 75% of women of childbearing age.!! Premenstrual
syndrome is a psychophysiological stress-induced disorder  Premenstrual symptoms are the cyclical changes that a woman
that some women usually experience on regular basis in  perceives as troublesome or problematic which escalate before
menstruation, symptoms such as headache, malaise, nervous
Access this article online irritability, emotional instability, decrease in the ability to
Website: www.njppp.com Quick Response code concentrate, and resulting in impaired motor coordination are
E i E reported during premenstrual phase suggesting heterogeneous
- — diagnostic criteria and ethnic variation.?*
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National Journal of Physiology, Pharmacy and Pharmacology Online 2019. © 2019 Amita M Pardeshi. This is an Open Access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (http://creative commons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix,
transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.

1121 National Journal of Physiology, Pharmacy and Pharmacology 2019 | Vol 9 | Issue 11

DOI: 10.5455/njppp.2019.9.0829803092019
In general, more stressful life events have been related
to premenstrual symptoms.’! Stress viewed as chronic
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phenomena have been found to contribute a significant
amount of variance in premenstrual symptoms and higher
variance in general health scores.®

Premenstrual symptoms have been associated with perceived
stress and perceived stress is the strongest predictor of
premenstrual syndrome.” In this study, we assessed stress
using perceived stress score (PSS scale).™®!

Perceived stress is one of the primary factors associated
with premenstrual syndrome, ahead of physical activity and
dietary patterns.”? Since menstrual cycle is associated with
varying levels of sex steroids, it was hypothesized that blood
pressure (BP), pulse rate could be altered across normal
menstrual cycle.

The menstrual cycle is a natural repetitive phenomenon
occurring throughout the reproductive life of every woman.
The biological rhythmicity of the cycle is created by the
interplay among hypothalamic, hypophyseal, and ovarian
hormones. It is characterized by rhythmic variation in the
secretion of female hormones and corresponds to changes in the
reproductive organs and other physiological responses. Cyclic
fluctuations in the plasma level of estrogen and progesterone
contribute to the expression of the menstrual cycle. The
menstruation mainly occurs due to sudden drop in estrogen
and progesterone levels. This steroid affects the cardiovascular
parameters.!'” Moreover, cardiovascular system is under the
control of autonomic nervous system (ANS).

Saleh and Connell have shown that estrogens act centrally
to modulate the ANS, increasing vagal and decreasing
sympathetic activity,'!! thus providing a cardiovascular
protective function. Progesterone, on the other hand, appears
to have an opposing effect, elevating central noradrenaline
release.l'? As cardiovascular system is under the control
of ANS, it is easy to study the cardiovascular reactivity.
Autonomic function test is non-invasive tests which mainly
used to know the cardiovascular changes during different
phases of menstrual cycle. Female reproductive steroids are
mainly affecting the hypothalamic—pituitary—adrenal axis,
which in association with ANS forms the stress system which
regulates homeostatic mechanism of the body.!"¥ Therefore,
the purpose of this study was to assess the premenstrual
stress and cardiovascular reactivity during different phases
of menstrual cycle.

MATERIALS AND METHODS

The study was carried out after the approval from the ethics
committee in 60 healthy female volunteers in the age group
of 18-22 years. Detailed history such as age of menarche,
duration of menstrual cycle, and flow of each cycle was
noted. The study method was non-invasive and approval was
taken from the institutional ethics committee.

Inclusion Criteria

e Girls with a history of regular menstrual cycle 28-30 days
duration for at least past 6 months were selected

e The study included one baseline clinic visit and 4 cycle
visits (2 per cycle) over two menstrual cycles, scheduled
to visit any days between 1 and 7 days before the onset of
next menstruation (premenstrual phase) and 5"-10% days
of menstrual cycle (postmenstrual phase).

Exclusion Criteria

The following criteria were excluded from the study:

e Subjects with irregular cycle

*  History of oral contraceptive

e  Subjects on exogenous hormones

*  History of cigarette smoking and alcohol consumption.

Equipment

e Mercury sphygmomanometer

*  Cohen’s PSS

e Steelwatertub(30x 15% 16 cm),separator(29%14x9 cm)
S water reservoir

* (6 L capacity), and ice and thermometer were used for
cold pressure test.

Parameters Measured

In the study, the following parameters measured during
premenstrual and postmenstrual phases:

e Pulse rate (per min)

e BP (mmHg)

e Perceived stress using Cohen’s PSS.

PSS questionnaire

The PSS is a 10-question version of the PSS-10. It is valid,
reliable, and widely used psychological and psychiatric tool
that measures a person’s perception of stress during the
previous month.

In the present study, the students were explained about
the PSS scale questionnaire in detail and were told to
tick the appropriate numbers. Later, the total score was
assessed.

The maximum score of the scale is 40 and higher scores reflect
higher levels of stress and a greater likelihood that stress
interferes with the participant’s health. Participants’ stress
levels will be classified into following three categories: Low
stress (PSS score <12), average stress (PSS score 12—15), and
high stress (PSS score>15).

The following tests were performed for the assessment of
cardiovascular reactivity:
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Resting BP

BP was recorded standard sphygmomanometer by
auscultatory method. Before recording the BP, all the
participants were allowed to rest for 5 min in a quiet room to
reduce the anxiety.

BP firom supine to standing position (Postural challenge test)

The subject was asked to lie down quietly for 10 min and then
the subject is asked to stand quietly, unaided within 5 s and
remain standing quietly for 1 min; the systolic and diastolic
BP were measured within 1 min.

Cold pressure test

After recording of resting BP, subject was asked to sit
comfortably and immerse the hand in ice cold (4-6°C) up
to wrist joint for 1 min. After 1 min, subject was allowed
to remove the hand. At the time of end of the test, BP was
measured on the other arm of the subject. Maximum increases
in both the BPs were measured.

Statistical Analysis

Data were expressed as mean + standard deviation. Statistical
analysis was obtained using ANOVA and paired #-test
techniques. Statistical significance was taken as P < 0.05.

RESULTS

The findings of the present study are presented in Tables 1
and 2.

DISCUSSION

In the present study, premenstrual phase showed a significant
increase in perceived stress, pulse rate, resting systolic
and diastolic BP, and also increase in BP in response to
posture challenge test and cold pressor test as compared
to postmenstrual phase. Due to this increased stress in
premenstrual phase, severity of symptoms increased. It is not
clear how stress may contribute to increased premenstrual
symptom severity, although stress-induced changes in ovarian
hormone levels and neurotransmitters may be involved.

Stress mainly affects the hypothalamus ovarian axis which
leads to various hormonal changes, causing alterations in

Table 1: Comparison of perceived stress during different

phases of the menstrual cycle

Parameter Mean rank P value
Stress 2-Stress 1
Negative rank 30.50 0.000%*
Positive rank 0.00

**P<0.001: Highly significant

ovarian hormones that may render a woman more susceptible
to various menstrual disorders. According to Tamki, women
with greater degree of premenstrual distress possess higher
sympathetic activity in late luteal phase than women with
fewer symptoms.[*

Hastrup and Light!'*'71 also reported the significant rise of
pulse rate and systolic and diastolic BP in premenstrual phase.

In this study, a significant increase in the resting systolic
and diastolic BP was observed in the premenstrual phase
as compared to postmenstrual phase. This is mainly due to
progesterone effect which may increase cardiac excitability
by opposing effects of estrogen.' Progesterone also
has an inhibitory effect on the cardiovagal baroreflex
responses.!” Studies show that premenopausal women are safe
from coronary heart disease as compared with age-matched
men. However, this protective phenomenon disappears after
menopause. This suggests that female sex hormones such as
estrogen and progesterone on the cardiovascular system have
some beneficial effects. Estrogens also are known to prevent
the occurrence of atherosclerosis by beneficial effects on
the intact endothelium, but once the vascular endothelium
is injured; the prothrombotic and proinflammatory effects of
estrogens may predominate. %!

Our study showed that the systolic and diastolic BP response
to postural challenge test was significantly higher in the
premenstrual phase as compared to postmenstrual phases
and the difference was statistically significant (P < 0.05).
This is mainly due to sudden change of posture from supine
to standing; there is venous pooling of blood in the dependent
parts of the body; this ultimately decreases the venous
return and cardiac output so the systolic BP decreases. This
through the baroreflex mechanism, which operates within
seconds, stabilizes the BP.?! This baroreflex control of
the sympathetic component increases in the premenstrual
phase. Thus, it was concluded that baroreflex regulation of
autonomic functions is modified by postural change during
the menstrual cycle.?

Our study showed that the systolic and diastolic BP response
to cold pressor test was statistically significantly higher in
the premenstrual phase as compared to the postmenstrual
phase.

Pressor test is a valuable tool to investigate sympathetic and
parasympathetic function of the ANS. The cold pressor test
which is considered to be a sympathoexcitatory maneuver
is a simple, non-invasive, and validated test of sympathetic
activation. The heart rate and BP responses to cold pressor test
could be used as indicators of global sympathetic activation,
and thus, of cardiac status.

The cold pressor test causes stimulation of pain receptors
in the hand that reflexly increase in sympathetic outflow.
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Table 2: Comparison of cardiovascular reactivity (resting blood pressure, cold pressor test, and postural challenge test)

during different phases of the menstrual cycle

Parameters Premenstrual period, mean+SD Postmenstrual period, mean+SD P-value
Pulse (beats/minute) 86.48+6.61 80.13+£5.15 0.000%*
Resting SBP (mmHg) 118.87+8.44 112.40+8.14 0.000%**
Resting DBP (mmHg) 75.10£7.10 72.4046.55 0.000%**
Postural SBP (mmHg) 111.10+£7.44 106.60+7.72 0.001%*
Postural DBP (mmHg) 68.14+6.3 62.8+6.53 0.001%*
CPT SBP (mmHg) 135.54+7.36 126.14+6.99 0.001**
CPT DBP (mmHg) 90.14+4.84 84.14+7.07 0.001**

SD: Standard deviation, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, CPT: Cold pressor test, **P<0.001: Highly significant

Increased sympathetic activity induced by cold water stress
causes norepinephrine release and elevation of BP. Increase
in BP might also be contributed by release of endothelins,
prostaglandins, and angiotensin 1.2 Women pain threshold
was significantly higher during premenstrual phase of the
menstrual cycle, indicating increased levels of ovarian
steroids and endorphins.¥

CONCLUSIONS

Our study showed statistically significantly higher difference
in all parameters in premenstrual phase as compared to
postmenstrual phase. This shows highest sympathetic activity
during premenstrual phase. This higher sympathetic activity
may be correlated with higher progesterone levels during the
premenstrual phase of the menstrual cycle. This correlates to
the symptoms of premenstrual syndrome which has hormonal
and neural basis.
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