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Abstract

Introduction : Pregnancy is characterized by sequence of dynphyisiological changes that impact on multiple orga
system functions and is associated with variousighain pulmonary anatomy and physiology. The dithestudy was
to see whether any changes occur in pulmonary iumeégsts in the three trimesters of pregnancyoaspared with that
of’ control group.Material & Methods: A case control study of the pulmonary functiost$ewere carried out in
different trimester of pregnancy, on 70 normal peeyg women from 16 to 30 years attending anterditat at Govt.
Medical College, Nanded. Four respiratory paransef&fC, FEV1, FEV3, MVV & PEFR were determined inttno70
pregnant women as cases & control group of 30 megfmnt women of same age groups, Using computerize
Medspiror instrumentResults Expiratory Reserve Volume (ERV) and mean residdalume (RV) in the pregnant
subjects as the pregnancy advances reaching itfrmax decrease by the end of Il trimester. Meanallidolume
progressively increased as pregnancy advancesimgaith maximum value at term , there is a gradoatease in the
mean Minute Volume (MV) of the pregnant subjectshey proceed to term when compared with the ctmtide mean
Vital Capacity (VC) of the subjects in the | trinispregnancy showed a non significant increaseé 48 % The same
parameter relating to the subjects in the Il ahdritester pregnancy showed a statistically sigaiit increase of 3.50
% and 8.60% respectively as compared with contubjests.Conclusion: Comparative study of pulmonary function
tests on different trimesters of pregnancy showed tespiratory parameters were significantly campsed during
pregnancy, There were decrease in respiratory paessnfrom first to third trimesters of pregnancgynioe due to poor
nutrition because all the subjects coming from f@ddiass and poor socio-economic status
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Introduction

In pregnancy profound alterations in the functignof

all the systems metabolic, digestive, renal, endecr
behavioral and cardiopulmonary system of the mother
occur to accommodate the needs of the developtog fe
[1]. Pregnancy is associated with significant clemnp
respiratory functions even in healthy women [2].
Multiple biochemical alterations like increase in
progesterone, estrogen, prostaglandins, corticudter
and cyclic nucleotide levels occur concomitantlyiig
the course of pregnancy, additionally, capillary
engorgement throughout the respiratory tract resalt
mucosal edema and hyperemia [3].

The effect of air pollution includes breathing and
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respiratory problems, aggravations of existing
respiratory and cardiovascular diseases, alteration
the body defense system against foreign materiads a
damage to lung tissue and carcinogenesis
[3,4].Prolonged exposure to dust can results iromir
bronchial problems [5]. Investigations of the reafgry
health effects due to exposure to vehicular pdahuti
exposures are necessary in order to predict the ris
factors that may cause asthmatic response [6]. The
timing of exposure and the specific componentsiof a
pollution that possibly impact fetal developmentdan
birth outcome preterm birth and low birth weight
mostly with high levels of carbon monoxide and
particulate matter during the first trimester ahd final
months before birth [7].
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A humoral factor alters the tracheobronchial smooth
muscle tone so that pulmonary function is protected
throughout pregnancy. Progesterone elevated in
pregnancy influence the smooth muscle tone [1].
During pregnancy, Progesterone, Corticosteroids and
Relaxin cause certain degree of brochodilatatiom tdu
relaxation of smooth muscle. Thus the mechanical
disadvantage to the respiratory apparatus induged b
advancing pregnancy is compensated by decrease in a
way resistance and an improved air way conductance
[8,9].

Material and Methods

The present study was a prospective case contrdy st
conducted in the antenatal clinic at Tertiary care
teaching hospital 70 pregnant women as cases &alont
group of 30 non-pregnant women of same age groups
were studied.

Inclusion Criteria - Age group- 16-30 yrs
Primigravida or multigravida

Exclusion Criteria- respiratory or cardiovascular
diseases, anaemia, multiple pregnancy, hydramnios &
those on chronic therapy for any other ailment were
excluded from the study

Collection of DataAfter taking informed written
consent from each subject, a detailed history was
recorded and complete clinical examination was done
rule out the exclusion criteria. The height as wasl
weight of the subject was noted as also the room
temperature on the day of assessment of pulmonary
function tests (PFT). The equipment used for PF§ wa
Medspiror. Prior to performing the PFT, the proaedu
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was thoroughly explained to each subject, the gaeri
and apprehensions of the subjects were satisfied
emphasizing the need to maintain an effective wéhl

lips around the mouth piece as also the use of dgse
during the procedure. Each subject was made tx rela
for minimum 5 minutes prior to performing the PFT
procedure. The different lung function parameters
measured in this study include ERV, IRV, TV, VC,RV
and MV. Statistical Analysis was done using Grapt p
prism 6 Software. Unpaired t test was used to coenpa
the mean value’s.

Recording of PFTs:The relaxed subject, in a standing
position, was prepared to grip the sterile moudtepias
demonstrated to her prior to the recording. When th
subject was confident and familiar with the proaedu
she was asked first to perform maximal inspiratfter

a deep expiration. The subject was then instrutbed
expire with maximal effort (maximal expiration). &h
mouth piece was then removed and the actual, pgeetic
and percentage of predicted values were printed for
analysis. Each subject (Test or Control), was agked
repeat the maximum forced expiratory effort three
times, each time with adequate rest in between tlaend
best reading of the three was considered for aisalys

Statistical Analysis: Statistical analysis was done by
calculation of range, median, mean, standard dewiat
percentage, odds ratio, chi square test and p value

Statistical software: The statistical software SPSS 10.0
was used for the analysis of the data and Microsoft
word and excel have been used to generate graphs,
tables etc.

The Pulmonary function tests were carried out im@fmal pregnant women attending Antenatal CliniGavernment
Medical College, Nanded. Out of 70 pregnant woni@nyere of 1st trimester, 22 were of lind trimested 32 were of
llird trimester. The aim of the study was to seesthiler any changes occur in pulmonary function testise 3 trimesters
of pregnancy. The pregnant ladies were from agepad 16 to 30 years. 30 non-pregnant women of sageegroup
were taken as control group. The readings were aospof 1st & lInd trimester, lind & llird trimest and 1st & lird

trimester. Following observations were noted.

Table No. 1: Shows, mean age, weight and heightaii three trimesters and the control.

Age Weight Height
(Years) (Kg) (Cms)
| Trimester 23.33£34 42 + 4.56 150+ 2.9
Il Trimester 25+ 4.55 47 +4.7 151 +2.68
[l Trimester 23.8+3.43 49,5 £8.1 149.+2.8
Control 23+3.5 49 +5.8 154 + 3.5
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The above table shows, mean age was 23.33+3.4,4255¢ 23.8 £ 3.43 in | 11,11l trimester respectiyeand the mean
weight was 42 + 4.56, 47 + 4.7, 49.5 8.1 in lllli{timester respectively and the mean height we 4 2.9, 151 + 2.68,
149. + 2.8 in L1111l trimester respectively.

Table No 2: Comparison of Mean value’s of differenfung function parameters between control and | trmester
pregnant women

Control Ist Trimester P- Value
Mean+Sd Mean+Sd

ERV in litres 0.8620 + 0.8336 + 0.0055 **
0.008660 0.003964

TV in Litres 0.4232 + 0.4546 + < 0.0001
0.003450 0.003535

VC L/min 4.011 + 0.02022 4.116 + 0.03434 0.0116

RV in Litres 2.120 + 1.9624 + < 0.0001
0.009420 0.01882

MV Litres/min 7.224 +0.03842 7.345 + 0.05149 ®B86

Expiratory Reserve Volume (ERV) of the subjectdhia | trimester pregnancy, a non significant desgeaf2.87% is
observed in subjects of | trimester subjects (lpera 0.045 ). The mean Tidal volume showed stedily significant

increase of 8.52 % (p value <0.0001 ). The meandBakVolume (RV) showed a statistically signifitatecrease of
20.4% when compared to the mean Residual Volume) @\the controls (p<0.0001). A non significant iease of
1.844 % in the mean Minute Volume (MV) is noticgd=0.0653). The mean Vital Capacity (VC) of théjseats in the
showed a non significant increase of 3.48 % whanpared with the mean Vital Capacity (VC) of the ttohsubjects
(p value= 0.0116).

Table No. 3- Comparison of Mean values of differentung function parameters between control and Il timester
pregnant women

Control Second Trimester P Value
MeantSd MeanzSd

ERV in litres 0.8620 + 0.7062 + < 0.0005
0.008660 0.004381

TV in Litres 0.4232 + 0.4885 + < 0.0005
0.003450 0.004890

VC L/min 4.011 + 0.02022 4.122 +0.03923 0.0145

RV in Litres 2.120 £ 1.9495 + < 0.0001
0.009420 0.008944

MV Litres/min 7.224 +£0.03842 7.558 + 0.08005 e@m1

The mean Expiratory Reserve Volume (ERV) in theithester subjects has shown a statistically sicpuift decrease of
8.35% when compared with that of the control sujgp value < 0.0005). The mean Tidal volume ofvetb

statistically significant increase of 20.21 % whreermpared with the mean Tidal Volume of the non peat subjects (p
value < 0.0005 ). The mean residual Volume (RV )b a statistically significant decrease of 16.2¥k&n compared
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with that of the control non pregnant women (p €001). A non significant increase of 5. 35 % in thean Minute
Volume (MV) is noticed in the Il trimester pregnasibjects as compared with the mean Minute Volukte)(of the
control non pregnant subjects (p = 0.0001). Thermétal Capacity (VC) of the subjects in the lin@ster pregnancy
showed a non significant increase of 3.50% whenpaoed with the mean Vital Capacity (VC) of the cohsubjects (p
value = 0.0145).

Table No. 4- Comparison of Mean value’s of differenlung function parameters between control and Ilitrimester
pregnant women

Control Third Trimester P-Value
Mean+Sd Mean+Sd

ERV in litres 0.8620 + 0.7858 + < 0.0005
0.008660 0.004661

TV in Litres 0.4232 + 0.5267 + < 0.0005
0.003450 0.01372

VC L/min 4.011 + 0.02022 4.207 + 0.03687 < 0.0005

RV in Litres 2.120 + 1.8468 * < 0.0005
0.009420 0.007921

MV Litres/min 7.224 +0.03842 7.824 + 0.04522 @5

The mean Expiratory Reserve Volume (ERV) in thdrithester subjects has shown a statistically ficant decrease of
9.87 % as compared to the control subjects (p vald®005). The mean Tidal volume of showed siatilly significant
increase of 30.51% when compared with the non pretgsubjects(p value < 0.0005).

The mean Residual Volume (RV) showed a statisticgitinificant decrease of 23.375 % when compardd wontrol
non pregnant subjects (p < 0.0005). An non sigaifidncrease of 9.64 % in the mean Minute Volum&/ N4 noticed
in the Il trimester pregnant subjects as compasétti the of the control nonpregnant subjects (p.6005). Vital
Capacity (VC) showed a non significant increase8@0% when compared with the mean of the contrbjess (p
value= 0.0005).

Table No. 5 - Mean Value's of ERV, TV,VC, RV & MV in different trimester’s of pregnancy

Control Ist Trimester Second Trimester | Third Trimester
MeanzSd MeantSd MeantSd MeanzSd

ERV in litres 0.8620 + 0.8336 + 0.7062 + 0.7858 +
0.008660 0.003964 0.004381 0.004661

TV in Litres 0.4232 + 0.4546 + 0.4885 + 0.5267 +
0.003450 0.003535 0.004890 0.01372

VC L/min 4.011 + 0.02022 4,116 + 0.03434 4,122 +0.03923 204+ 0.03687

RV in Litres 2.120 + 1.9624 + 1.9495 + 1.8468 +
0.009420 0.01882 0.008944 0.007921

MV Litres/min 7.224 +0.03842 7.345 + 0.05149 B550.08005 7.824 +0.04522

Expiratory Reserve Volume (ERV) in the pregnantjscis (as compared with the controls) as the pmegnadvances
reaching its maximum decrease by the end of Ithéster. Mean Tidal Volume progressively increasegr@gnancy
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advances reaching its maximum value at term wiscstatistically significant. Gradual decrease ia thean residual
Volume (RV) in the pregnant subjects from the the IIl trimesters which is statistically signifiza Thus there is a
gradual increase in the mean Minute Volume (MVjhaf pregnant subjects as they proceed to term wiwepared with
the controls. The mean Vital Capacity (VC) of thubjects in the | trimester pregnancy showed a igmifg&cant increase
of 3.48 % when compared with the mean Vital Capa@aiC) of the control. The same parameter relatmthe subjects
in the 1l and Il trimester pregnancy showed aistigally significant increase of 3.50 % and 8.60éspectively as
compared with the mean Vital Capacity (VC) of tloatrol subjects.

Discussion

The physiological changes induced by pregnancy have
been summarized by Nelson Piercyde [10]. Vital
Capacity may be increased by about 100 to 200ml ;
Inspiratory Capacity increases by about 300ml hg la
pregnancy; Expiratory Reserve Volume decreases from
a total of 1300ml to 100ml ; Residual Volume desesa
from a total of 1500ml to 1200ml ;Functional Resitlu
Capacity (FRC), the sum of Expiratory Reserve Vaum
(ERV) and Residual Volume (RV), is reduced by about
500ml; Total Volume increases considerably from
about 500-700ml ; Minute Ventilation increases by
40%., from7.5 L/min to a total of 10.5L/minute; ghis
primarily due to increase in Tidal Volume (TV) besa

the respiratory rate remains unchanged. These ekang
are induced to help the increased supply of oxyaen
basal oxygen consumption increase incrementallpby2
40 ml/minute every month in the second half of
pregnancy. As a result, arterial PO2falls very hlig
PCO2 averages 28 mm Hg, plasma pH is slightly
alkaline at 7.45 and bicarbonate decreases to a@ibut
meq/L.

Our observation that there is an increase in Tidal
Volume and a decrease in Expiratory Reserve Volume
(ERV) is in agreement with the results of shailfa e
al[11]. An increase in tidal volume and minute
ventilation which occurs in pregnancy was observed
many studies[12]

Some studies showed significant rise in Forced |Vita
Capacity (FVC) while other studies showed decréase
FVC[13,14,15].

Pradhan et al[16] studied All the pulmonary funatio
parameters were increased except PEFR in group Il a
compared to group | but this was not statistically
significant. The PEFR was increased in group Il as
compared to group | and this was statistically
significant. Conclusion: The PEFR was increased
significantly in 36 weeks pregnancies, and showdd b
interpreted carefully in pregnant women.
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Neeraj et al[17] study was conducted on 100 preignan
women in third trimester of uncomplicated pregnancy
(Test group) and 100 age-matched non-pregnant women
(Control group) in the age group of 25 to 35 years.
Pulmonary function test parameters FVC, FEV1, PEFR
and FEF25-75% recorded using Medspiror. All
parameters except FEV1/ FVC ratio were found to
decline in the Test group as compared to the Cbntro
group. This study validates the physiological clesnig
pulmonary function brought by pregnancy and
highlights the need to compile expected and acdepte
alterations in predicted values of PFT in compariso
with the non gravid states for safer outcome of the
pregnancy.

A decrease in FVC, FEV1 & PEFR in pregnancy was
observed by Neeraj Candy S et al [18] and our stialy
not correlate with this study. A non significantiease

in FEV1 and significant increase in VC was obsernved
our study. Decline in PEFR during the third trinezsf
pregnancy was observed by HemantDeshpande et al
[19] correlates with our study.

Chinko et al[20] found that Peak expiratory flowtera
was found to be significantly lower among the p@gn
females compared to the control PEFR was also
significantly decreased with increased gestaticagd
(p<0.05), similar study was also done by rasheed et
al[21]

Thus our study validates the physiological changes,
adaptations and decline in pulmonary function in
pregnancy especially in the last trimester. Theafbf

the enlarged uterus displacing the diaphragm upsiard
evident in the significantly reduced forced vitapacity
among the pregnant subjects compared to the centrol
The mechanical factors are not the only causative
factors. Other factors such as hormonal influeradss
play a role, in altering and compromising the
pulmonary flow parameters like FEV1, PEFR and
FEF(25-75%. ). We found that the FEV1 / FVC ratio
shows a definite increase due to less decreas&VWi F
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as compared to FVC. our study correlates with &ahrir
et al[22]

TILWANI et al[23 ] found that There is statisticgll
significant relationship between air pollution apdor
lung function. Decline in the lung parameters FVC,
FEV1, FEV1/FVC, FEF25-75% and PEFR are observed
in the population residing in these areas thanl¢ke
exposed population.

Jadhav et al [24]found that FVC, FEV 1% FEV3,
PEFR and MVV ,The readings were compared of first
and second trimester, second and third trimester an
first and second trimester. Following observatiomse
noted. PEFR was found to be significantly decreased
first trimester while other readings were not
significantly decreased in first trimester as coregao
second and third trimester. All the parameters also
compared with control group. It showed that thessw
decline in all the values compared to control vajue
which was highly significant. Similar study was @on
by Santha kumari et al [25].

The present study highlights observation that the
respiratory parameters are significantly comprorthise
due to gravid state in the last trimester of preggan
Indian subjects. We feel, to establish norms on
predicted and desired PFT values in various phabkes
pregnancy, extensive studies on larger populatesdn

to be done and the correction factors be introduced
while evaluating PFT readings in such patientsthia
absence of these norms of normal deviation from non
gravid states, the computerized values obtainesligir
routine spirometry may give inaccurate informatimmn
the respiratory status of the patient to the diams,
obstetricians and anesthetists managing complitatio
in the last trimester of pregnancy.

Conclusion

Comparative study of pulmonary function tests on
different trimesters of pregnancy showed that
respiratory parameters like PEFR significantly

compromised due to mechanical pressure of gravid
uterus, diaphragm restricting the movement of lungs
especially in third trimester of pregnancy. Therasw
decrease in respiratory parameters from first fodth
trimesters of pregnancy due to poor nutrition bseau
all the subjects coming from middle class and poor
socio-economic status. Poor nutrition may cause
decrease in functions of respiratory muscles. To
establish the cause of decrease in respiratory
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parameters, further studies are to be undertaken by
hormonal assay in different trimesters to know tffef
increase of hormones on respiratory parameters.
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