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ORIGINAL ARTICLE

EXPIRATORY FLOW RATE CHANGES
DURING MENSTRUAL CYCLE
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Background: The dynamic changes in the level of various hormones during different phases of
menstrual cycle are known to affect various functions of the body, apart from the reproductive
system. This study was intended to confirm the probable effects of follicular, secretory and menstrual
phases on pulmonary functions. Methods: The study was conducted in the Department of
Physiology, Indira Gandhi Medical College Shimla. Study involved 40 women in the reproductive
age group. Spirometry was done in various phases of menstrual cycle and compared. Results: The
mean value of lung function tests, i.e., forced vital capacity (FVC), forced expiratory volume in 1%
second (FEV,), FEV/FVC ratio, and the forced expiratory flow 25% to 75% (FEF,s_75) in secretory
phase were significantly higher than in menstrual phase (p<0.05). The PFTs in menstrual phase were
even lower than in follicular phase (p<0.04). Conclusion: Respiratory parameters of women in
reproductive age group show significant variation during different phases of menstrual cycle.
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INTRODUCTION

The association between menstrual cycle and lung
functions has long been recognised.!  The
pathophysiology of this process is still not proved.
During various phases of menstrual cycle, the blood
level of female hormones, i.e., progesterone and or
oestrogen vary.”” Studies suggest that progesterone and
oestrogen levels strengthen the respiratory musculature
and increase the relaxation of bronchial smooth
muscles.®® This variation has been cited as the cause of
changes in lung functions during various phases of
menstrual cycle.” Some other studies have also reported
significant variation in pulmonary functions during
different phases of menstrual cycle.'""

The objective of this study was to confirm the
probable effects of the three phases of menstrual cycle
on pulmonary functions.

MATERIAL AND METHODS

The study was conducted in the Department of
Physiology, Indira Gandhi Medical College, Shimla
from Dec 2005 to Jun 2006. The study was approved by
the ethical committee of the institute.

Forty women in the reproductive age group
were included in the study. Informed consent was
obtained from all subjects. A detailed menstrual history
was taken from them so that their PFTs could be carried
out in various phases of menstrual cycle. General
clinical examination of their respiratory system was
carried out to exclude any obvious respiratory disease.

Only 15-45 years age group women were
included; women on hormonal therapy were excluded
from the study. Women with any respiratory illness
were not included.

The subjects were divided into 2 groups.
Group I included 20 women aged <30 years, and Group
IT included 20 women in age group >30 years.

The pulmonary functions of these were done
in various phases of menstrual cycle. The variations in
pulmonary functions were then studied. The Pulmonary
Function Tests were done using Vitalograph
COMPACT II™. Three readings were taken at a sitting
and the highest reading at any testing session was used
in trend analysis. The spirometry done was standardised
as per American Thoracic Society criteria. Forced Vital
Capacity (FVC), Forced Expiratory Volume in the first
second (FEV)), and Maximal Midexpiratory Flow Rate
(MMFR or FEF;s 75) of each subjects were calculated at
BTPS.

Three pairs were made for analysis of the data
collected. Pair I between follicular and menstrual phase,
Pair IT between secretory and menstrual phase, and Pair
III between follicular and secretory phases. Data were
analysed using SPSS-16. Paired Student’s #-test was
employed and p<0.05 was taken as significant.

RESULTS

The mean values of all parameters of lung function tests
in all the phases were higher in Group I than in Group
II. The mean values of FVC in both Group I and Group
IT were the highest in secretory phase followed by
follicular phase and the lowest in menstrual phase. The
mean values of FEV|, FEF,s ;5 in both groups were
higher in secretory phase followed by follicular phase
and the lowest in menstrual phase. No significant
differences were found in FEV/FVC in pairs 1 and 3 in
both groups. (Tables 1-3).
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Table-1: Pulmonary function tests in women in age

group <30 years (Mean+SD)
Pulmonary Follicular Secretory Menstrual
function test phase phase Phase
FVC (L) 2.85+0.39 3.00+0.41 2.67+0.36
FEV, (L) 2.67+0.32 2.82+0.33 2.46+0.38
FEV/FVC (%) 94.0+5.05 94.446.11 92.248.1
FEFs 55 (L/Sec) 3.77£0.67 4.04+0.68 3.48+0.75

Table-2: Pulmonary function tests in women in age
group >30 years (Mean+SD)

Pulmonary Follicular Secretory Menstrual
function test phase phase Phase

FVC (L) 2.75+0.32 2.089+0.36 | 2.634+0.32
FEV, (L) 2.55+0.28 2.71£0.29 2.36+0.33
FEV/FVC (%) 93.25+9.04 94.4+5.71 89.90+7.33
FEF;s 75 (L/Sec) 3.84+0.73 4.06+0.75 3.56+0.76

Table-3: Statistical analysis of pulmonary functions
tests in three phases of menstrual cycle

Comparison | z-value | z-value | p-value | p-value
PFTs Group Group I|Group II|Group I |Group I1
FVC Pair 1 5.891 4.023 [ 0.000%* | 0.000%*
IPair 2 8.283 7.119 |0.002** | 0.000%**
Pair 3 6.007 | 4.731 [0.000** | 0.000**
FEV, Pair 1 6.205 5.497 |0.000** | 0.000**
IPair 2 8.922 10.68 | 0.000** | 0.000**
Pair 3 5.041 6.782 | 0.000** | 0.000**
FEV//FVC Pair 1 1.204 1.781 0.24 0.091
IPair 2 1.345 | 3.028 0.195 | 0.007**
Pair 3 0.550 | 0.886 | 0.589* | 0.387
FEFy575  [Pair 1 4.352 | 4.245 |0.000** | 0.000**
IPair 2 6.567 | 6.178 [0.000** | 0.000%*
IPair 3 5.638 5.887 |0.000** | 0.000**

Group I=women in age group <30 years, Group II=women in age
group >30 years, Pair 1=Follicular and menstrual, Pair 2=Secretory and
menstrual, Pair 3=Follicular and secretory, *Significant, **Highly
significant

DISCUSSION

The present study shows that respiratory parameters of
women in reproductive age group show significant
variation during different phases of menstrual cycle. It
demonstrated better pulmonary functions which were
measured as the lung volumes and the peak flow during
the luteal phase of the menstrual cycle as compared to
those in the follicular and menstrual phases in the
regularly menstruating adolescent girls. Though
statistically significant differences were demonstrated in
our study, our results need to be interpreted in the
background of certain limitations. Our study is at par
with Beynon et al.' He reported that the administration
of high doses of progesterone throughout the menstrual
cycle prevented the deterioration of the premenstrual
exacerbation of asthma. The withdrawal of
progesterone, therefore, is expected to cause lower flow
rates during the premenstrual and the menstrual phases.
Das et al showed that use of progesterone in
hypoventilation syndrome, obesity and emphysema has
been by its virtue of increasing the sensitivity of the
respiratory neurons to CO,, producing a stimulatory
effect directly on the medullary receptors, thus

indicating the role of progesterone on the pulmonary
function."

According to Beynon et al', both the pre-
ovulatory and the premenstrual phases are the actual
triggers of the exacerbation of asthma in some women,
or maybe these two phases serve as ‘co-factors’ that
worsen other recognised triggers of acute asthma, thus
indicating the role of low levels of progesterone during
these two phases. This has been emphasised by
Rajesh'’, where the pulmonary functions reflect better
values in the luteal phase as compared to those in the
follicular phase, and also by Rao ef al'*, where a change
in the expiratory flow rates during various phases of the
menstrual cycle has been demonstrated. The low peak
expiratory flow and the FEF,s ;s that were observed
during the premenstrual and the menstrual phases
indicated a higher bronchial tone during these phases,
even in normal women."> The possible reason for the
changes in the bronchial tone could be the fluctuating
levels of sex hormones in the blood or of the mediators
which circulate in the blood.'® In a study conducted by
Chen et al'’ the pulmonary functions were measured
and compared in the midfollicular phase and in the
midluteal phase in 30 healthy women. They concluded
that the inspiratory muscle endurance was higher in the
midluteal phase and that it was lower in the
midfollicular phase. This is at par with the findings of
our study. According to Chong et al'®, the menstrual
cycle appeared to have little effect on the peak
expiratory flow rate in healthy, non-asthmatic, Asian
women.

CONCLUSION

Expiratory flow rates show significant fluctuations
during menstrual cycle in normal women being better in
secretory phase. These changes may be kept in mind in
assessment of changes in lung functions by serial testing
and planning of therapeutic regimen in women with
predisposition to respiratory allergies.

ACKNOWLEDGEMENTS

We thank the subjects who willingly and whole
heartedly participated in the study, and thank S. Jaspal
Singh for deciphering computer related enigmas.

REFERENCES

1.  Beynon HL, Garbett ND, Barnes PJ. Severe premenstrual
exacerbation of asthma: Effect of intramuscular progesterone.
Lancet 1988;2(8607):370-2.

2. Chaudhary SK. Female Reproductive Physiology. In: Concise
Medical Physiology. 7" ed. Kolkata: New Central Book Agency;
2013. pp.330-43.

3. Chakravorty BN. Menstruation. In: Hiralal Konar. DC Dutta’s
Textbook of Gynaecology. 6" ed. New Delhi: JP Brothers
Medical Publications; 2013. pp.82-98.

4. Das TK, Jana H. Basal oxygen consumption during different
phases of the menstrual cycle. Ind J Med Res 1991;94:16-9.

5. Karpel JP, Wait JL. Asthma in women, part-3: perimenstrual
asthma, effects of hormonal therapy. J Crit Illn 2000;15:265-72.

Z hitp://www.pps.org.pk/PJP7 I I-3/Dimple.pdf



Pak J Physiol 2015;11(3)

Barret KE, Barman SM, Bortano S, Brooks HL (Eds).
Respiratory Physiology. In: Ganong’s Review of Medical
Physiolgy. 24" ed. New York: The McGraw Hill Companies;
2012. pp.621-39.

Rumball J. Understanding the relationship between asthma and
menstrual cycle. The Western J Graduate Research 2001;10(1):
65-8.

Padubidri VG, Daftary SN. (Eds). Howkins & Bourne, Shaw’s
Textbook of Gynaecology. 15 ed. New Delhi: Elsevier; 2011.
pp- 45-9.

Nowak RM, Hurd SS, Skobeloff EM, Taggart VS (NHLBI
Asthma Working Group). Future directions of emergency
medicine. Ann Emerg Med 1996;27:244-9.

Slonim, Lung Chapman. Volumes and its subdivisions. In:
Textbook of Respiratory Physiology. 5" ed. 1992. pp.22-4.
O’Connor BJ. Premenstrual asthma: still poorly understood.
Thorax 1997;52(7):608-11.

Das TK, Jana H. Basal oxygen consumption during different
phases of the menstrual cycle. Ind J Med Res 1991;94:16-9.

13.

Rajesh CS, Gupta P, Vaney N. Status of pulmonary function tests
in adolescent females of Delhi. Indian J Physiol Pharmacol
2000;44(4):442-8.

Rao GS, Rajan P, Walter S. Expiratory flow rate changes during
the menstrual cycle. Indian J Physiol Pharmacol 1991;35 (1):74-6.
Edward T Naureckas, Julian Solway. Disturbances in respiratory
function. In: Lango DL, Kasper DL, Jameson JL, Fauci AS,
Hauser SL, Loscalzo J, (Eds). Harrison’s Principles of Internal
Medicine. 18" ed. New York: McGraw Hill Companies; 2012.
pp-2087-94.

Pai SR, P Prajna A. Correlative study on blood pressure and lung
function profile during different phases of menstrual cycle among
Indian population. Ind J Physiol Sci 2001;33:81-5.

Chen HI, Tang YR. Effects of the menstrual cycle on the
respiratory muscle function. Am Rev Respir Dis
1989;140(5):1359-62.

Chong E, Ensom MH. Peak expiratory flow rate and
premenstrual symptoms in healthy nonasthmatic women.
Pharmacotherapy 2000;20(12):1409-16.

Address for Correspondence:
Dr Dimple Bajaj Arora, 31 A, Lawrence Road, Lane No. 2, Amritsar, India. Tel: +91-985-5661503
Email: drdimplebajaj@rediffmail.com, dimplebajajarora63@yahoo.com

hitp://www.pps.org.pk/PJP7 I I-3/Dimple.pdf 5



