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ABSTRACT: This study assessed the peak expiratory flow rate and pulse pressure during
the luteal and menstruation phases of the menstrual cycle. The peak expiratory flow rate
and pulse pressure were measured using the Wright’s Peak Flow Meter and Mercury
Sphygmomanometer respectively. The peak expiratory flow rate and pulse pressure in the
luteal phase were 420.80±12.27 and 42.72±2.52 respectively. While the peak expiratory
flow rate and pulse pressure in the menstruation phase were 378.40±11.85 and 35.36±1.95
respectively. The peak expiratory flow rate and the pulse pressure in the luteal phase were
significantly higher (p<0.05) than the values during menstruation. The finding may be as a
result of the relative increase in progesterone and estrogen levels in the luteal phase. The
study thus shows an improved respiratory function and vasodilation during the luteal phase
of the menstrual cycle © JASEM
http://dx.doi.org/10.4314/jasem.v19i4.8
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Introduction
The physiologic interplay of hormones of the
menstrual cycle distinctly divides it into the estrogen
dependent proliferative (follicular) phase and the
progesterone dependent secretory (luteal) phase. The
menstrual cycle ranges from 21-35 days. For the
purpose of clarity if we take a menstrual cycle of 28
days the proliferative phase is equal to the secretory
phase and just mid-way between the two of them is
ovulation which is a function of upsurge of estrogen.
Menstruation which is really the shedding of
endometrium in preparation for the proliferation is
embedded in the proliferative phase. This
understanding has created a template for human
physiologist and obstetricians for the study of
fertility, infertility and contraception in human.
Furthermore, it has helped in projecting non-invasive
methods for population control. However, this
hormonal interplay also affects other systems such as
the respiratory and cardiovascular systems. For
instance studies have revealed that ventilator
response is increased during the progesterone
dominated luteal phase at rest
(Schoene et al.,
1981; White et al., 1983) and at exercise (Williams
and Krahenbuhl, 1997). Progesterone has also been
reported to have a role in relaxation of bronchial
smooth muscle which reduces the contractile
response of the respiratory muscles (Mannan et al.,
2007). The estrogen dominated follicular phase has
been shown to be associated with increased
expiratory resistance (Anderson and Babcock, 2008).
For the cardiovascular system, the mid luteal phase

has been shown to be associated with marked
decrease in total peripheral resistance and a
significant decrease in mean arterial blood pressure
(Hassan et al., 1990). Systemic blood pressure
increases relatively at the onset of the menstrual
phase when compared to the other phases of the
menstrual cycle (Dunne et al., 1991). However,
conflicting data reported the causative changes in
blood pressure during the normal menstrual cycle
(Greenberg et al., 1985). This study is therefore
aimed at comparing the peak expiratory flow rate
(PEFR) and the pulse pressure during the luteal and
menstrual phases of the menstrual cycle.

MATERIALS AND METHOD
The cross sectional study was done among apparently
healthy girls of the St Philomena School of
Midwifery after obtaining clearance from the ethics
and collaboration committee of the institution. A total
of 60 volunteers comprising 30 subjects in the late
luteal phase of the menstrual cycle and 30 subjects in
the menstruation phase of the menstrual cycle
participated in the study. Both groups had subjects
with age, height and weight between 20 -25 years,
155-165m and 55kg-65kg respectively. An informed
consent was obtained from each subject. However,
any subject with any of the exclusion criteria
(Omorogiuwa and Iyawe, 2009) for Peak Expiratory
Flow Rate was disqualified from the study. Prior to
peak expiratory flow measurement, subjects were
asked to empty their bladder and wear loosed
clothing. Measurement of peak expiratory flow rate
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Scale. BMI was calculated as weight in kilograms
divided by height in meters squared (BMI=kg/m2).
Statistical Analysis: Results were presented in Bar
charts using Microsoft excel 2010. Appropriate
statistical comparisons were made using the student’s
t-test and p˂ 0.05 was considered significant.

RESULTS AND DISCUSSION
A total of sixty subjects volunteered for the study
with thirty subjects in the luteal phase of the
menstrual cycle and thirty in the menstruation phase.
However, three subjects in the luteal phase of the
menstrual cycle declined as per study protocol, while
five subjects in the menstruation phase declined as
per study protocol. Thus, 27 and 35 subjects in the
luteal phase and menstruation phase respectively took
part in the study with 10% attrition for the luteal
phase group and 16.7% attrition for the subjects in
the menstruation phase. The ages of the subjects in
the menstrual and luteal phases of the menstrual
cycle were 20.80±0.46 and 20.40±0.37 respectively.
There was no statistical significant difference p>0.05
between the two age groups.
50
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(PEFR) was initiated with the subject sitting in an
upright position. Each subject was instructed on the
proper technique for measuring PEFR using Wright’s
peak flow meter, which had been calibrated. For each
PEFR measurement, the subject was asked to breathe
in as deeply as possible. Place the mouth piece in the
mouth; lightly bite with the teeth closing the lips on it
and with the hand press of the nostril to avoid escape
of air. Blow air into the instrument mouth piece as
hard and fast as possible. The above procedure was
done three times consecutively records were taken
and the highest test flow rate was recorded on liters
per minutes and used for analysis.
Following a rest period of about 30 minutes, the
systolic and diastolic pressures were measured in
each subject in the sitting position on the brachial
artery using auscultatory method. Diastolic pressure
was determined as the disappearance of the
Korotkoff’s sound. The pulse pressure was calculated
from the difference of the measured systolic and
diastolic pressures. Expressed mathematically as;
PPressure=Psystolic - Pdiastolic. Height was measured in
meters using a standard Stadiometer, Weight was
measured in kilogram using the Bathroom Hana
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Fig 1: Peak Expiratory Flow Rate (PEFR) in the
Menstrual and luteal phases of the menstrual
cyclep<0.05 indicates a statistical significant difference
The menstrual cycle is a four phased series of uteroovarian and hormonal events that occur in fertile
women and other primates for the purpose of
fertilization and implantation (Omorogiuwa and
Egbeluya, 2014). The phases are menstruation,
proliferative, ovulation and secretory. The hormonal
components have some cardio-respiratory influence
on the female during the menstrual cycle. The study
revealed a strengthening of the respiratory function

LUTEAL PHASE

Fig 2: Pulse pressure in the menstruation and luteal
phases of the menstrual cyclep<0.05 indicates
a statistical significant difference
i.e. increased peak expiratory flow rate during the
luteal phase compared to the menstruation phase of
the menstrual cycle
(figure 1). The maximum
inflation and deflation is an important physiological
stimulus for the release of surfactant and
prostaglandins. These substances increases alveolar
spaces and decrease bronchial smooth muscle tone
activity with an overall increase in lung compliance
(Hildebran et al., 1981; Smith, 1976). In this study,
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we recorded a relative increase in the peak expiratory
flow rate during the luteal phase compared to the
value in the menstruation phase of the menstrual
cycle (figure 1). The effect of progesterone on
pulmonary function during the luteal phase may be
the explanation for the increase observed in this
study. The stimulatory effect of progesterone on the
increased mRNA content of progesterone receptor at
the hypothalamus during the luteal phase results to
hyperventilation (Ganong, 2006) and an improved
pulmonary function (Pai et al., 2004, Kaygisiz et al.,
2003, Okagaki and Richart, 1970). Although
prostaglandin release is higher during menstruation,
its positive effect on respiration function was
surpassed by the progesterone dominated luteal phase
of the menstrual cycle. Elevated progesterone level
and core temperature during the luteal phase of the
menstrual cycle have been implicated in the increase
in ventilation (White et al., 1996). Thus one can
assert that bronchial smooth muscle relaxation and
the corresponding lung compliance is optimal during
the luteal phase of the menstrual cycle. This finding
can be of advantage to girls in the reproductive age
group who probably will be performing better in
athletic sports competition during the luteal phase.
Furthermore, the increased peak expiratory flow rate
observed in the luteal phase of this study may exempt
asthmatic from attacks during this period. This has to
be borne in mind during management and planning of
therapeutic regimens in female patients with asthma
(Pai et al., 2004). This study revealed an increase in
pulse pressure in the luteal phase of the menstrual
cycle compared to the menstruation phase (figure 2).

This relative increase in pulse pressure is traceable to
the decreased diastolic blood pressure (figure 3). On
the contrary, the relative decrease in pulse pressure
during menstruation when compared to the luteal
phase of the menstrual cycle is a function of the
increased diastolic blood pressure (figure 3). This
corroborates the previous studies which reported a
marked decrease in total peripheral resistance and
mean arterial blood pressure in the mid luteal phase
(Hassan et al., 1990). Furthermore, Dunne et al
(1991) reported a high blood pressure at the onset of
menstrual phase compared to other phases of the
menstrual cycle. The pulse rate of the subjects during
the luteal phase was higher than the value during the
menstruation phase. This increase however was only
empirical as there was no statistical difference
between the phases of the menstrual cycle studied
(figure 4). Anthropometric parameters such as age,
sex, weight and height have also been documented to
affect pulmonary function (Alakija et al.,1990; Cotes
et al.,1966; Jain et al.,1983) The difference in body
mass indices of both groups studied (figure 5) was
not statistically significant (p>0.05). Consequently,
the progesterone dominance in the luteal phase is
accountable for the relative enrichment in pulmonary
function in this phase compared to the menstrual
phase.
The findings from this study thus suggest that there is
an improved cardiopulmonary function during the
luteal phase of the menstrual cycle compared to the
menstruation phase and this should be taken into
consideration by health care givers.
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Fig 3: Menstrual Systolic Blood Pressure (MSBP), Luteal
Systolic Blood Pressure (LSBP), Menstrual Diastolic Blood
Pressure (MDBP), Luteal Diastolic Blood Pressure (MDBP.
p<0.05 indicates a statistical Significance, while p>0.05
indicates no statistical difference
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Fig 4: Pulse rates during the luteal and menstrual
phases of the menstrual cycle. p>0.05 indicates no
statistical significant difference
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