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ABSTRACT

Background : Women undergo hormonal changes especially during reproductive life. Menstrual 

cycle is an integral part of life of women. The changes in the level of estrogen and progesterone 

associated with menstrual cycle not only affects the reproductive system but also affects different 

systems including respiratory system. 

Aim and Objectives: The aim of the study is to carry out pulmonary function tests during menstrual, 

proliferative and secretory phase of menstrual cycle in young girls. 

Materials and Methods: The study was carried out in 50 healthy young girls of age between 18-22 

years. Pulmonary function tests were done in all the three phases of menstrual cycle. The Analysis of 

Variance (ANOVA) was used to compare the means of various parameters in three phases of 

menstrual cycle.  

Result: It was observed that FVC , FEV1, FEF25-75%, PEFR and MVV were statistically highly 

significant (p<0.01) in secretory phase as compared to menstrual phase and proliferative phase of 

menstrual cycle. These parameters are also statistically highly significant (p<0.01) in proliferative 

phase as compared to menstrual phase. The difference in FEV1%in different phases is statistically 

non significant. 

Conclusion: Pulmonary function tests parameters were higher during secretory phase as compared 

to proliferative and menstrual phase. Main reason behind this could be the effect of progesterone on 

respiratory system.
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INTRODUCTION:

he reproductive system of women shows 

r e g u l a r  c y c l i c a l  c h a n g e s  t h a t  

teleologically may be regarded as periodic T
preparation for fertilization and pregnancy. In the 

human the monthly sexual cycle has an average 

duration of 28 days and divided into three phases: 

menstrual, proliferative (follicular) and secretory 
1 (luteal) phase. The day of menstruation is 

considered as first day of menstrual cycle. This 

cycle is regulated by cyclical production of 

estrogen and progesterone by ovary and also by 

lutenising and follicle stimulating hormone by 
2

anterior pituitary.  These cyclical changes apart 

from reproductive system also affect the different 

systems of the body and also the respiratory 
3

system.

Hormonal levels are altered according to the body 

metabolism. Lungs are meant to adapt the 

metabolism need of the body. Literature also 
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mentioned that estrogen and progesterone levels 

strengthen the respiratory musculature and increase 
4the relaxation of bronchial smooth muscles.  

Dynamic lung function represents the status of 

respiratory muscles and airway. Hence in the 

present research work we made an attempt to study 

the dynamic lung function parameters in different 

phases of menstrual cycle. 

AIM AND OBJECTIVES: 

The aim of the study is to carry out pulmonary 

function tests during menstrual, proliferative and 

secretory phase of menstrual cycle in young girls. 

 MATERIALS AND METHODS:

The study  was carried out, in 50 healthy young 

girls of 18-22 years age from medical campus in 

three different phases of menstrual cycle i.e. 

menstrual, proliferative(follicular) and secretory 

phase (luteal).  All were from the middle socio 

economic class. The approval for the study was 

obtained from Institutional Ethics committee. 

Selection criteria

l Age group between 18-22 years.

l They had regular menstrual cycle with an 

average length of 28-30 days

Exclusion criteria

l Volunteers with irregular menses and taking oral 

contraceptive pills.

l Vo l u n t e e r s  w i t h  m e n o r r h a g i a  a n d  

oligomenorrhoea.

l Volunteers having history of diabetes mellitus 

and cardiovascular diseases.

l Those having history of addiction of tobacco, 

alcohol and smoking.

All the volunteers were assessed for pulmonary 

function tests during menstrual phase i.e. around 

2nd - 4th day of menstrual cycle, proliferative 

phase i.e. 10th - 12 th day menstrual cycle and 

secretory phase i.e. around 22nd - 24th day of their 

menstrual cycle. The phases were estimated 

according to their menstrual history and date of last 

menstrual period. 

All tests were carried out in the morning hours. 

Before starting the procedure, physical 

examination of all the girls was done with the help 

of predesigned proforma and written informed 

consent form was signed by all of them. The 

procedure was explained to all participants to 

alleviate fear. After giving rest for 5 minutes, 

Pulmonary Function Tests were carried out by 
5computerised MEDSPIROR by two manoeuvres .

FVC Manoeuvre :

Subjects were asked to take deep breath and 

execute fast, forceful expiration in the mouthpiece 
5

of equipment while closing the nose.

MVV Manoeuvre : 

Subjects were asked to respire as rapid as and as 

deep as possible, for 12 seconds into the 

mouthpiece of equipment. 

Following parameters were taken in the 

consideration : 

1) FVC(lit)- Forced vital capacity
2) FEV1 (lit)-Forced expiratory volume in one 

second
3) FEV1%- FEV1/FVC ratio
4) FEF 25-75% (lit/sec)- Mean forced expiratory 

flow during the middle of FVC.
5) PEFR (lit/sec)-Peak expiratory flow rate.
6) MVV(l i t /min)-  Maximum Voluntary  

Ventilation
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Statistical analysis: 

The mean and standard deviation (SD) of each 

parameter was calculated. The Analysis of Variance 

(ANOVA) was used to compare the means of 

various parameters in three phases of menstrual 

cycle.

RESULTS:

Table No.1: Pulmonary function tests in 

different phases of menstrual cycle

S.D - Standard Deviation, H.S - Highly significant, N.S - Non Significant
a - Highly significant difference between Menstrual and Proliferative phase by Tukey's

  Multiple comparision test.
b - Highly significant difference between Menstrual and  Secretory phase by Tukey's 

   Multiple comparison test.
c - Highly significant difference between Proliferative and Secretory phase by Tukey's

   Multiple comparison test.

In Table No.1, pulmonary function tests were 

compared during different phases of menstrual 

cycle. It was observed that FVC, FEV1, FEF25-

75%, PEFR and MVV were statistically highly 

significant (p<0.01) in secretory phase as 

compared to menstrual phase and proliferative 

phase of menstrual cycle. These parameters are also 

statistically highly significant (p<0.01) in 

proliferative phase as compared to menstrual 

phase. The difference in FEV1% in different phases 

is statistically non-significant.

DISCUSSION:

In the present study, FVC , FEV1, FEF25-75%, 

PEFR and MVV were significantly (p<0.001) 

altered in secretory phase as compared to menstrual 

phase and proliferative phase, reflecting a 

significant increase in pulmonary activity.

Our result of FVC and FEV1, PEFR is in 
4accordance with the study of Goyal et al , 

6 7 8
Dr.Harleen Kaur et al , Jasrotia RB , Gavali MY , 

9 10Dimple Arora et. al  Rajesh CS . The values of 

FEV1% in different phases and difference were in 
11

accordance with Hebbar KR et al  FEF 25-75% is a 

sensitive index of small airways and it varies like 

that of PEFR. These findings are consistent with 
9

Dimple Arora et al . MVV is an effort dependent 

manuever. Increase in MVV in secretory phase 
7 12matches with Jasrotia RB  Da silva SB et al  and 

13
Das TK  did not find significant difference in FVC 

and FEV1 in different phases of menstrual cycle.

The variations in pulmonary function during 

different phases follow a cyclical pattern which 

possibly could be due to action of various 
13hormones.  The most probable reason for increase 

in lung function parameters during the secretory 

phase of menstrual cycle is the hyperventilation 

associated with increased level of progesterone in 
14

this phase.  Progesterone induces hyperventilation 

through both central medullary and peripheral 

receptors during the secretory phase. Periodical 

hyperventilation improves respiratory muscle 
8,9,10strength and lung capacities.  Hormones also 

affect the bronchomotor tone. Progesterone could 
9

cause relaxation of bronchial smooth muscle.  This 

could be resulting in decrease in airway resistance 

and improvement in flow rates in secretory phase. 

During proliferative phase, estrogen might also 
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9,15have smooth muscle relaxant effect.  Literature 

also mentioned that asthmatic females worsen their 
7,16 symptoms just before menstrual bleeding. A 

significant increase in pulmonary function has been 
11, 17reported in females taking oral contraceptives.  

Hormone pills containing progesterone decreases 

the resistance offered by small bronchioles. Thus 

cyclical hormonal changes reflect higher 

pulmonary function test parameter values in 

secretory phase followed by proliferative phase and 

least during menstrual phase.

IMPLICATIONS  

Though young girls of present study did not 

complain of any respiratory symptoms during 

menstrual phase, yet significantly increased level 

of progesterone during secretory phase should be 

kept in mind while prescribing bronchodilator 

drugs. Also conditions like premenstrual asthma 

can be better tackled with the help of these 

observations. Today, young women are under many 

kinds of stress which may be precipitated during LL 

phase of menstrual cycle. 

LIMITATIONS

Further study is required to see the effect of ovarian 

hormones like estrogen and progesterone on 

bronchial smooth muscle.

CONCLUSION

Improvement in pulmonary functions during 

secretory phase as compared to proliferative and 

menstrual phase is due to bronchodilator effect of 

progesterone. Higher values of lung functions 

during proliferative phase as compared to 

menstrual phase is due to estrogen which might 

also have smooth muscle relaxant effect.
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