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Article

uring normal pregnancy respiratory
performance is significantly affected
indicated by alterations in lung volumes

Peak Expiratory Flow Rate in Pregnant Women

Sunyal DK1, Amin MR2, Ahmed A3, Begum S4, Begum M5, Rahman N6

In the present study peak expiratory flow rate (PEFR) were estimated in pregnant women during
different trimester to observe the alteration in air flow rate during pregnancy.  This study was carried
out in the department of Physiology of Dhaka Medical College from July 2004 to June 2005. For this
purpose, total 100 women with age ranged from 25 years to 35 years without any recent history of
respiratory diseases were selected and divided into 25 healthy non-pregnant women as control and 75
normal pregnant women as study group. Study group was further divided into 25 in first trimesters, 25
in second trimester and 25 in third trimesters  of pregnancy. All the subjects belonged to lower
socioeconomic class. The PEFR was estimated by using an automatic spirometer. The measured
values and percentage of predicted values of PEFR were estimated during the 1st, 2nd, 3rd trimesters
of pregnant women and non-pregnant women. Statistical analysis of data were done by un paired
student’s “t” test.

The PEFR was significantly lower in both 2nd and  3rd trimester pregnant women than that of non-
pregnant women. Again the PEFR was significantly lower in 3rd trimester than that of 1st trimester of
pregnant women. There were no statistically significant difference of PEFR between the non-pregnant
and 1st trimester; between the 1st trimester and 2nd trimeste ; and between the 2nd trimester and 3rd
trimester of pregnant women.

It may be concluded that PEFR were progressively decreased throughout the pregnancy, most likely
due to mechanical effects of progressively increased size of  uterus that progressively decreases lung
volumes and capacities.
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progressive increase in the abdominal volume
have a moderate effect on respiratory function 3.
Different studies observed changes in PEFR
during different trimesters of pregnancy and it
was gradually decreased from 1st trimester to 3rd
trimester of pregnancy4-5. Significant decrease
in PEFR during the 2nd trimester has been
reported6. Again there was  statistically
significant difference in PEFR among three
trimesters of pregnancy7.

Introduction

D
and capacities 1. It was observed that due to
mechanical effects, progressively increased size
of  uterus progressively decreases lung volumes
and capacities by the 5th month of pregnancy
which at term is about 20% below those of the
non-pregnant 2. It has been observed that changes
in the thoracic configuration subsequent to



According to national Asthma education
program8 and American college of obstretician
and gynecology9 measurement of PEFR has been
considered as important diagnostic tool for
management of pregnancy with asthma.
Therefore measurement of PEFR is needed to
assess the ventilatory capacity of lungs10. Though
few data on the effects of pregnancy on
pulmonary function is available in other countries
by different workers 6, 7. But no published data
is available in our country on this aspect.

Therefore, the present study was carried out to
observe the changes in PEFR during the different
trimesters of normal pregnancy.

Methods
This cross sectional study was carried out in the
department of Physiology of Dhaka Medical
College from July 2004 to June 2005.

PEFR were measured in 100 women of aged 25
to 35 year and height between 138 to 161 cm. 75
pregnant women were included in experimental
group (group B). They were further subdivided

into 25 in 1st trimester (group B-I), 25 in 2nd

trimester (group B-II) and 25 in 3rd trimester
(group B-III). Age and height matched 25 non-
pregnant women were taken as control (group-
A). All the subjects were selected from different
areas of Dhaka city. All the subjects were from
lower socioeconomic class with average annual
income not exceeding Tk 60,000.00.

All the subjects were excluded for recent
respiratory illness. Aim and purpose of the study
was explained to the subjects and informed
written was taken. Through physical examination
of each subject was done and personal and
medical history was taken.  All information were
recorded in a prefixed questionnaire. PEFR were
measured by an automatic spirometer.

The observed value of PEFR as percentage of
predicted value was calculated. Data were
analyzed statistically by unpaired Student’s ‘t’
test.

Results
Age, height, weight and BMI of different groups
are presented in Table-I.

Table-I : Mean ± SD Age, height, weight and BMI of different groups(n=100)

Group n Age (year) Height (cm) Weight (kg) BMI
A 25 30.32±4.01 151.76±4.73 49.16±7.73 21.39±3.50
B-I 25 29.04±3.89 151.28±4.76 48.60±10.22 21.25±4.49
B-II 25 28.40±3.74 150.68±5.97 46.96±9.22 20.62±3.53
B-III 25 29.08±3.29 150.68±4.92 51.64±9.82 22.74±4.04

                             Statistical analysis
Groups P value P value P value P value
A vs B-I >0.10ns >0.50ns >0.05ns >0.50ns

A vs B-II >0.05ns >0.10ns >0.10ns >0.10ns

A vs B-III >0.10ns >0.10ns >0.10ns >0.10ns

B-I vs B-II >0.50ns >0.50ns >0.50ns >0.50ns

B-I vs B-III >0.50ns >0.50ns >0.10ns >0.10ns

B-II vsB-III <0.10ns >1.00ns >0.50ns >0.05ns

A = healthy non-pregnant women B – I = pregnant women in 1st trimester, B – II = pregnant women in 2nd
trimester B – III = pregnant women of 3rd trimester, n = number of subjects, P values were obtained by unpaired
Student’s “t” test, ns = non significant

J Bangladesh Soc Physiol. 2007 Dec;(2): 20-23 21

Peak Expiratory Flow Rate in Pregnant Women Article



The differences among the groups in relation to
age, height, weight and BMI were not statistically
significant.

Measured values of PEFR and there percentage
of predicted values were presented in Table-II.

Table – II: Mean (±SD) of measured values
and % of predicted values of PEFR in different
groups (n=100)

Groups N PEFR (Liter) PEFR  %
of predict

A 25 428±2.07 71.84 ± 33.55
B-I 25 409±1.79 66.40± 29.82
B-II 25 323±1.52 54.04±24.43
B-III 25 311±1.30 52.92±22.58

                      Statistical analysis
Group P value P value
A vs B – I >0.50ns 0.703 ns

A vs B – II <0.05* 0.037*

A vs B – III <0.05* 0.024*

B-I vs B – II >0.50ns 0.068 ns

B-I vs B – III <0.05* 0.044*

B-II vs B – III >0.50ns 0.867 ns

A = healthy non-pregnant women B – I = pregnant
women in 1st trimester, B – II = pregnant women in
2nd trimester B – III = pregnant women of 3rd
trimester, n = number of subjects, P values were
obtained by unpaired Student’s “t” test, *  =
significantat p<0.05, ns = non significant

The mean PEFR in pregnant women during all
three trimester were lower than those of non
pregnant women and it was statically
significant(p<0.05) except in first trimester.

The PEFR values were progressively decreased
during pregnancy from 1st trimester to 3rd
trimester. The PEFR was significantly (<0.05)
decreased during 2nd trimester & 3rd trimester
compared to non-pregnant women.

Again PEFR was significantly (<0.05) decreased
during 3rd trimester compared to 1st trimester
of pregnant women (Table-II).

The difference in PEFR between non-pregnant
and 1st trimester and among different trimesters
were no statistically significant

Discussion
The mean measured and % of predicted values
of PEFR was significantly (<0.05) lower during
2nd trimester and 3rd trimester compared to  non-
pregnant women and  in 3rd trimester compared
to 1st trimester. Our results are in agreement with
those of other workers 11. On the other hand no
statistically significant differences in PEFR
among the three trimesters of pregnancy were
observed 9.

In the present study, progressively decreased
value of  PEFR were observed from 1st trimester
to 3rd trimester and the result was partially
significant. Similar findings were also observed
by some other workers 6, 7. It has been suggested
that significant reduction in PEFR during
pregnancy is most likely  due to lesser force of
contraction of the expiratory muscles like anterior
abdominal muscles and internal intercostals
muscles in this state. 7, 13. More over,
progressively reduced value of PEFR in three
trimesters of pregnancy may be attributed to the
mechanical effects of enlarged gravid uterus
reducing vertical dimension by limiting
movement of diaphragm6. In addition some
degree of obstruction to the expiratory flow,
especially late in pregnancy also contributes.12.
Some studies suggest, inadequate nutrition due
to morning sickness, altered eating habits
associated with  advancing gestation that resulted
in muscular weakness and  the lesser force of
contraction of main expiratory muscles10 In the
present study the poor socioeconomic condition
of the subjects also support this feature.

Conclusion
From the present study, it may be concluded that
PEFR were significantly decreased in 2nd
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trimester and 3rd trimester due to poor nutrition
as all of them belonged to lower middle poor
socioeconomic status. Poor nutritional status
leads to poor growth of muscles and development
of lungs and consequently decreased pulmonary
functions.
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