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ABS TRACT  
 

 

BACKGROUND 

The blazing feature of female reproductive system is the shedding of uterine 

epithelium at regular intervals with bleeding, termed as menstruation. The dynamic 

endocrine interplay reflecting rhythmic changes in the rate of secretion of ovarian 

hormones during different phases of menstrual cycle are known to affect the 

physiological functioning of various systems of the body which include the 

reproductive system and the other non-reproductive system. Pulmonary functions 

show such variations during the different phases of menstrual cycle. So, the present 

study was carried out to study the pulmonary functions in different phases of 

menstrual cycle. 

 

METHODS 

This is a descriptive cross-sectional study conducted in the Department of 

Physiology of Maharishi Markandeshwar Institute of Medical Sciences and Research 

(MMIMSR), Mullana, Ambala (Haryana). 100 female subjects in their reproductive 

age having regular menstrual cycles were studied. Pulmonary function parameters 

were assessed during pre- and post-ovulatory phase of menstrual cycle. All 

anthropometric parameters such as age, weight in Kgs., Height in cms., were 

recorded and BMI was calculated. Data was analysed by paired T test to obtain 

statistical significance (p value) between pre-ovulatory and post-ovulatory phases 

of menstrual cycle. 

 

RESULTS 

Our study shows a highly significant increase in FEV1 parameter during post 

ovulatory phase having mean values of 2.55±0.26 as compared to pre-ovulatory 

phase with the mean values of 2.22±0.15. We found a significant increase in FVC (L), 

during post ovulatory phase as compared to pre ovulatory phase of menstrual cycle. 

 

CONCLUSIONS 

The results obtained could be attributed to the role of Progesterone acting as a 

bronchodilator by causing relaxation of smooth muscles lining the bronchial walls 

resulting an increase in the ventilatory capacity of the individuals. Further the 

present study may find its clinical application in suggesting the clinicians to 

supplement progesterone hormone to the females affected with inflammatory lung 

diseases such as asthma, COPD and cystic fibrosis. 
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BACK GRO UND  
 

 

 

According to Estelle Ramey, the shedding of blood is always 

associated with injury, disease or death in man. Only the 

female half of the humanity is seen to have the magical ability 

to bleed profusely each month and still rise phoenix-like from 

the gore'. The complex interplay of hormones in females is 

responsible for the cyclic shedding of the endometrium 

manifesting as physiologic uterine bleeding called 

Menstruation. The menstrual cycle is divided into two phases, 

follicular and luteal, typified by specific hormonal 

fluctuations and separated by ovulation at midcycle. The 

follicular phase starts with the first day of menstruation and 

is followed by the luteal phase from ovulation until 

menstruation restarts. Fluctuations in many physiological 

functions occur throughout the different phases of the 

menstrual cycle due to these rhythmic hormonal changes. 

Considering this, one cannot help wondering whether the 

physiological changes due to the menstrual cycle can have a 

positive or negative impact on pulmonary function 

parameters. According to most of the studies, the pulmonary 

functions also had effect on different phases of menstrual 

cycle. It is suggested that lung functions show changes 

dependent on the different phases of menstrual cycle. In this 

research conducted by us, we moderately attempt to detail 

the physiological changes during the menstrual cycle relevant 

to the pulmonologist and discuss our research study 

conducted on these subjects in relation to pulmonary 

functions with a goal to find out how the phase of the 

menstrual cycle could alter pulmonary function parameters 

and whether this could help in one way or other the women 

becoming more affected with lung diseases like asthma, 

chronic obstructive pulmonary disease and inflammatory 

diseases for an unknown reasons in their management and 

outcomes. It has also been suggested that Sex hormones play 

a role in mediating the sex differences in asthma, and 

particularly in the asthma exacerbation that many women 

experience around the premenstrual period. Menstrual-

related adverse effects on asthma have been recognized since 

long, but the causes are poorly understood. Studies 

investigating sex hormone/female sex effects in asthma have 

evaluated airflow, airway responsiveness, and/or allergic-

inflammatory parameters over the menstrual cycle. Diffusing 

capacity has not been evaluated, even though gas transfer 

varies in healthy women over the menstrual cycle. Various 

research studies have shown that versatile physiological 

responses are produced as the level of hormones i.e. 

progesterone and oestrogen fluctuate in different phases of 

menstrual cycle. Due to thermogenic effect of progesterone, 

there is rise in basal body temperature at the time of 

ovulation of at least 0.2˚C.1-2 It is to be recognized that 

Progesterone also decreases the alveolar and arterial pCO2 in 

luteal phase of menstrual cycle and provides strength to 

smooth muscles by acting as a smooth muscle relaxant.3-4 

However, it is still uncertain that all these changes of 

respiratory function parameters indicate their existence 

during luteal phase of menstrual cycle. Therefore, present 

study was carried out to observe the changes in pulmonary 

functions during different phases of menstrual cycle in order 

to enlighten the health of female. 

 
 

 

ME TH OD S  
 

 

The descriptive cross-sectional study had been conducted in 

the Department of Physiology of Maharishi Markandeshwar 

Institute of Medical sciences and Research (MMIMSR), 

Mullana, Ambala (Haryana) after the taking ethical approval 

by the Institutional Ethics Committee of MMIMSR, Mullana. 

100 female subjects in their reproductive age having regular 

menstrual cycle of 21- 35 days duration as established by 

history for at least 6 months were enrolled as per 

convenience sampling method. Subjects were enrolled after 

taking written informed consent. Pulmonary function 

parameters (FVC, FEV1, FVC/FEV1) were assessed during pre-

ovulatory and post ovulatory phases of menstrual cycle. The 

equipment used was computerized spirometer Spiro excel 

(Medicaid systems Chandigarh). 

 

Inclusion and Exclusion Criteria 

The participants were excluded on the basis of history taken 

from each subject for any respiratory illness or any allergic 

symptoms in the recent times. Females having history of 

irregular menstrual cycles, those on hormonal replacement 

therapy, females using any contraceptive pills, post-

hysterectomy patients, having history of chronic pulmonary 

obstructive disease, having any history of cardiovascular 

disease or having history of smoking, alcohol intake or any 

psychiatric illness were excluded from the study used. 

        The different phases of menstrual cycle were estimated 

as per the menstrual history related questionnaire and date 

of last menstrual period, as- 1. menstrual phase- during the 1-

2 day of the menstrual bleeding, 2. follicular phase- 3-5 day 

after complete stoppage of bleeding, 3. luteal phase- 14 days 

after the mid follicular phase 

        All the participants were asked to report thrice in the 

Respiratory Research Laboratory in the Department of 

Physiology for pulmonary function test and respiratory 

efficiency test, according to their phases of menstrual cycle 

(Once in each phase). The height and weight of each 

participant were recorded every time, but for reporting only 

the first-time measurements were considered. 

 

Statistical Analysis 

All anthropometric parameters such as age, weight in Kgs, 

Height in cms were recorded and BMI was calculated. It was 

then analysed by SPSS computer program for windows 

version 20. Mean ± SD (Standard deviation) was calculated 

and paired T test was used to obtain statistical significance (p 

value) between pre-ovulatory and post-ovulatory phases of 

menstrual cycle. 

 
 

 

 

RES ULT S  
 

 

 
Parameters Mean ± SD 

Age (Years) 23.43±2.20 

Height (cms) 161.06±2.88 

Weight(Kg) 58.23±6.74 

BMI(Kg/m2) 22.43±2.51 

Table 1. Anthropometric Parameters 
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On analysis of 100 female subjects, the average age 

(years) was 23.43±2.20 (Mean ± SD), average height (cms) 

was 161.06±2.88 (Mean ± SD), average weight (Kg) was 

58.23±6.74, average BMI was 22.43±2.51 (Mean  ±SD). 

 The values obtained for volume of air exhaled during first 

second of FVC manoeuvre i.e., FEV1 for both study groups 

with Mean ± SD in pre-ovulatory (2.22±0.15) and post 

ovulatory (2.56±0.26) with p≤0.001 are shown in table no. 2. 

Results obtained by our study show a highly significant 

increase in FEV1 parameter during post ovulatory having 

mean values of 2.55±0.26 phase as compared to pre 

ovulatory phase with the mean values of 2.22±0.15. 

 
Sl. No. Parameters Pre-Ovulatory Post-Ovulatory 

1. FEV1 (L/s) 2.22±0.15 2.55±0.26 

2. FVC(L) 2.41±0.16 2.84±0.28 
3. FEV1/FVC (%) 91.66±3.94 89.87±5.68 

Table 2. Mean ± SD of Pulmonary Function Parameters-  
FEV1, FVC and FEV/FVC 

 

 
 

 

DI SCU S SI ON  
 

 

Menstrual cycle is periodical shedding of epithelium leading 

to uterine bleeding following an invisible interplay of 

hormonal levels during the reproductive phase of females. A 

normal menstrual cycle is characterized by the rhythmic 

fluctuation in the ovarian hormones-oestrogen and 

progesterone during different phases of menstrual cycle –

menstrual, follicular and luteal phases. These cyclic changes 

in the rate of secretion of ovarian hormones produce 

corresponding changes not only in the reproductive system 

but in other organ systems as well. Progesterone increases 

the ventilatory response of respiratory centre to CO2 and 

leads to reduced arterial and alveolar pCO2 in luteal phase. It 

is also a smooth muscle relaxant and a drop-in plasma levels 

of progesterone in premenstrual days may result in 

bronchoconstriction due to the withdrawal of this relaxant 

effect on bronchial smooth muscle. 

The cyclical variations in hormones such as progesterone 

and oestrogen during each menstrual cycle is associated with 

certain physiological changes including lung functions 

parameters also. Anthropometric and pulmonary function 

parameters (FVC, FEV1, FEV1/FVC) were assessed and 

correlated in both pre ovulatory and post ovulatory phases of 

menstrual cycle. The present study showed that various 

pulmonary function indices show significant variation during 

different phases of menstrual cycle of women in reproductive 

age group. In our study we also found decrease in FEV1/FVC 

ratio during postmenstrual phase is due to highly significant 

increase in FVC as compared to FEV1. 

Volume of air exhaled during initial second of FVC 

manoeuvre is regarded as FEV1. Pulmonary function data was 

collected with for both study group with Mean ± SD in pre-

ovulatory (2.22±0.15) and post ovulatory (2.56±0.26) and 

showed in table no. 2 with p≤0.001. Results obtained by our 

study show a highly significant increase in FEV1 during post 

ovulatory phase as compared to pre ovulatory phase. 

Another study also reported statistically significant 

increase in FVC due to potentiating of prostaglandin by 

progesterone which induces relaxation of bronchial smooth 

muscles4. This significant increase in FEV1 is due to action of 

progesterone on respiratory centers, peripheral and central 

chemoreceptors which on stimulation influences the 

cholinergic outflow of airways. The major excitatory input to 

airway smooth muscles which fire during inspiration have 

preganglionic cell bodies in ventral respiratory group in 

region of nucleus ambiguous.5-8 

FVC was found to be significantly increased in post 

ovulatory phase of menstrual cycle in our study as compared 

to pre ovulatory phase. This result is in consensus with other 

studies and cause found to be increased level of progesterone 

in luteal phase of menstrual cycle.8-11 

The increased oxygen consumption may be due to 

increase in basal metabolic rate due to hyperventilation.12 

Further the direct stimulation of respiratory centers could be 

through oestrogen dependent progesterone receptors at 

hypothalamic site mediated via RNA & protein synthesis 

mechanisms.13 This phenomenon could be correlated from 

the observations of Beynon, et al.14 Who studied the effects of 

intramuscular progesterone on patients with asthma. They 

found that the dosage of bronchodilators was less in patients 

receiving progesterone. Low levels of progesterone in 

premenstrual phase may cause relative decrease in the values 

of lung volumes and capacities. 

The differences in FEV1 values in different phases of 

menstrual cycle i.e. a highly significant increase in FEV1 

during the post ovulatory phase as compared to pre 

ovulatory phase were not supported by the study Changes in 

peak expiratory flow and respiratory strength during the 

menstrual cycle done by Da Silva SB et al.15 They could not 

find any significant difference of FEV1 in different phases of 

menstrual cycle. Dimple Arora et al observed that mean 

values of all lung functions i.e., FEV1, PEFR, FEF 25-75% were 

significantly higher in secretory phase followed by follicular 

phase and lowest in menstrual phase in asthmatic women 

and concluded that the most possible cause for this increase 

is the hyperventilation associated with increased levels of 

progesterone secretion in this phase.16 

Increase in alveolar ventilation during pregnancy and 

luteal phase of menstrual cycle is well known and has been 

attributed to increased levels of progesterone because 

progesterone has been shown to have a smooth muscle 

relaxant effect and therefore may have a bronchodilator 

action. The reports indicate the influence of progesterone on 

central (Medullary) and peripheral receptors causing 

hyperventilation and hypocapnia in the luteal phase of 

normal menstrual cycle and pregnancy by increasing the 

sensitivity of the receptors, and this increased sensitivity of 

respiratory system to progesterone in luteal phase has been 

attributed to cause a beneficial compensatory mechanisms to 

meet the increased demands during pregnancy. Foster et al 

showed progesterone mediated relaxation of the bronchial 

smooth muscle in animal models through a beta-

adrenoreceptor mediated mechanism. Exogenous 

administration of progesterone is often prescribed for 

hypoventilation syndrome. It is also known to cause 

relaxation of smooth muscle especially of the reproductive 

and gastrointestinal system. Keane et al demonstrated 

reduced spontaneous contraction and decreased magnitude 

of maximal contraction in human gall bladder exposed to 

progesterone in vitro. Everson et al have reported relaxation 

of gall bladder muscle in luteal phase of menstrual cycle. 

Further due to beneficial role in pre-menstrual asthma, 
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wherein the asthmatic attacks are increased when the serum 

levels of progesterone fall have also been suggested.8,17 

Among three phases of menstrual cycle (i.e., menstrual 

stage, proliferative stage and luteal stage), the enhanced 

ventilation was observed in the luteal stage might be 

correlated to the higher progesterone levels Amrith Pakkala 

et al didn’t find any changes in FVC, FEV1 and maximum mid 

expiratory flow.18 Mary Behan et al. said progesterone could 

also act by altering the release of neuromodulators such as 

serotonin in brainstem respiratory nuclei.19 

 

 
 

 

CONC LU S ION S  
 

 

 

There is significant increase in FVC, FEV1 during post-

ovulatory phase of menstrual cycle in which the level of 

progesterone is more. Progesterone acts as a smooth muscle 

relaxant and relaxes the bronchial smooth muscle. As it is a 

steroidal hormone, it crosses the blood brain barrier easily 

and activates the central chemoreceptors of CNS to cause 

hyperventilation, which further can increase the oxygen 

consumption. Our attempt to establish the relationship of 

hormonal level fluctuations during the different phases of 

menstrual period with the pulmonary function tests could be 

of help to clinicians to supplement progesterone hormone to 

the females affected with inflammatory lung diseases such as 

asthma, COPD etc. There is still dearth of such research which 

could be improved by adding few more parameters that 

might help in clinical investigations and treatments. 
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