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Abstract :  The study was conducted on 100 pregnant women in third trimester
of  uncompl ica ted  pregnancy (Tes t  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. The
FEV1/FVC rat io was calculated.  All  parameters  except  FEV 1/  FVC rat io were
found  to  dec l ine  in  the  Tes t  g roup  as  compared  to  the  Cont ro l  g roup .  The
decrease in FEV1 with pregnancy was not of such amplitude as decrease in FVC,
and  hence  FEV 1/FVC ra t io  was  seen  to  inc rease .  Th i s  s tudy  va l ida tes  the
physiological changes in pulmonary function brought by pregnancy and highlights
the need to compile expected and accepted alterations in predicted values of PFT
in comparison with the non gravid states for safer outcome of the pregnancy.
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INTRODUCTION

The events in pregnancy elicit one of the
bes t  examples  o f  se lec t ive  ana tomica l ,
phys io log ica l  and  b iochemica l  adap ta t ions
tha t  occur  dur ing  pregnancy  and  profound
changes in respiratory physiology are a part
o f  the  same process  (1 ) .  The  changes  in
resp i ra to ry  phys io logy  (2)  a re  due  to
increasing size of  the fetus with advancing
ges ta t ion  which  cons t i tu tes  a  mechanica l
impediment to normal process of ventilation
(3).

The  phys io log ica l  adap ta t ions  o f  the
pregnant  woman involve  the  c i rcu la to ry ,
respira tory,  d igest ive ,  renal ,  endocr ine  and
metabolic systems.  Their precise knowledge
allows the cl inician to verify the extent  of
the adaptation in pregnant women and helps
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to  avo id  unnecessary  t rea tment  o f
phys io log ica l  changes  mis in te rpre ted  as
pa tho log ica l  changes  in  re fe rence  to  p re -
pregnancy  s tandards (4) .

The knowledge of the expected or desired
changes  in  pu lmonary  parameters  i s
fundamenta l  to  unders tand ing  of  how the
d isease  s ta tes  a f fec t  p regnancy  and  v ice
versa (5) Also, information regarding status
of  pu lmonary  func t ion  i s  essen t ia l  fo r
assessment  o f  f i tness  fo r  anaes thes ia  (6 ) .
Al though  there  a re  repor t s  o f  changes  in
pulmonary  funct ion  tes ts  dur ing  pregnancy
in  the  wes te rn  popula t ion ,  bu t  no t  much
work  has  been  documented  on  s imi la r
s tud ies  in  Ind ian  sub jec t s ,  the  l i t e ra tu re
which is a little less vocal on the subject for
s tudies  done on North  Indian subjects .
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This  s tudy  was  under taken  to  eva lua te
the  pu lmonary  func t ions  of  women in  the
third  t r imester  of  uncomplicated pregnancy
and to compare them with  those of normal
non-pregnant women with a view  to define
the standards of normalcy in pregnancy and
a lso  to  document  expec ted  changes  in
pulmonary  parameters  in  Nor th  Ind ian
women in  the  las t  t r imes te r  o f  normal
ges t a t i on .

MATERIALS  AND  METHODS

This prospective study was conducted in
the  Depar tment  o f  Phys io logy  in
collaboration with Department of Obstetrics
and  Gynaecology ,  a t  Chr i s t i an  Medica l
College & Hospital, Ludhiana, Punjab, India
over a period of one year after approval from
institutional research and ethical committee.

The  s tudy  inc luded  100  Nor th  Ind ian
pregnant  women in  their  th i rd  t r imester  of
uncompl ica ted  pregnancy  (Tes t )  and  100
non-pregnant  women (Cont ro l ) .   The
pregnant  women were  inc luded  f rom
antenata l  OPD.   The age matched controls
were  vo lun teers  f rom the  re la t ives  o f
pregnant  women who were  a t t end ing  the
OPD and  f rom amongs t  the  hosp i ta l  s ta f f
and  s tuden ts .  Tes t  sub jec t s  were  e i ther
pr imigrav ida  or  mul t ig rav ida  in  the  age
group  of  20-35  years .  Those  wi th  known
resp i ra to ry  o r  ca rd iovascu la r  d i seases ,
anaemia, multiple pregnancy, hydramnios or
those  on  chron ic  therapy  for  any  o ther
ai lment  were excluded from the s tudy.

Af te r  t ak ing  in formed wr i t t en  consen t
f rom each  sub jec t ,  a  de ta i l ed  h i s to ry  was
recorded and complete  cl inical  examinat ion
was done to rule out the exclusion criteria.
The height as well as weight of the subject
were noted as also the room temperature on
the day of assessment of Pulmonary function
tests (PFT). The equipment used for PFT was
Medsp i ro r .

Pr io r  to  per forming  the  PFT,  the
procedure was thoroughly explained to each
subject, the queries and apprehensions of the
subjects were satisfied emphasizing the need
to  main ta in  an  e f fec t ive  sea l  wi th  l ips
around the mouth piece as  a lso the use of
nose clip during the procedure. Each subject
was made to  relax for  minimum 5 minutes
prior  to  performing the PFT procedure.

The following parameters were recorded
in Test and Control subjects;

1 . FVC:  The  maximum volume of  a i r
expired after a maximum inspiration.

2 . FEV1: Forced expiratory volume in first
second) the fraction of vital capacity
expired during the f i rs t  second of  a
forced expirat ion.

3 . FEF25%-75%: Forced mid expiratory flow

4 . PEFR: Peak expiratory flow rate

5 . FEV1/FVC rat io

Recording  of   PFTs

The  re laxed  sub jec t ,  in  a  s tand ing
pos i t ion ,  was  p repared  to  g r ip  the  s te r i l e
mouth piece as demonstrated to her prior to
the  record ing .  When  the  sub jec t  was
conf ident  and famil iar  wi th  the  procedure ,
she  was  asked  f i r s t  to  per form maximal
insp i ra t ion  a f te r  a  deep  exp i ra t ion .  The
subjec t  was  then  ins t ruc ted  to  expi re  wi th
maximal  e f for t  (maximal  exp i ra t ion) .  The
mouth  p iece  was  then  removed  and  the
actual, predicted and percentage of predicted
values  were pr inted for  analysis .

Each subject (Test or Control), was asked
to  repea t  the  maximum forced  expi ra tory
effort  three t imes,  each t ime with adequate
rest in between, and the best reading of the
three was considered for  analysis .
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Stat i s t i ca l  ana lys i s  o f  data

Data was compiled using Microsoft Office
2003 Excel software. Statistical analysis was
done using one-way ANOVA and Student’s
‘ t ’  t e s t .  Coef f ic ien t  o f  cor re la t ion  was
performed by Pearson corre la t ion analys is .

R E S U L T S

Table I shows baseline data of study and
cont ro l  g roups .  There  was  no  s ta t i s t i ca l ly
signif icant  difference of  mean age between

the  two groups .  In  the  s tudy  group ,  the
weight  of  subjects  was higher as  compared
to those in the control group and the heights
of both the groups were comparable.  Study
group showed higher  BMI than the control
group .  Hear t  ra te ,  sys to l ic  b lood  pressure
and  d ias to l ic  b lood  pressure  were
comparab le  in  bo th  the  g roups .  Mean
hemoglobin in the Test group was less (11.01
± 0.81 g/dL) as compared to (11.74 ± 0.58 g/
dL) among the controls, which was found to
be stat is t ical ly signif icant  (p<0.01).

TABLE I :  Baseline data of study and control subjects.

P a r a m e t e r s       Test   Controls

Age (yrs)   25.27 ± 3.06   25.18 ± 3.99
Height (cm) 154.51 ± 5.15 159.45 ± 5.23
Weight (kg)     64.5 ± 10.35   58.06 ±11.91*
BMI (kg/m--2)   27.04 ± 4.11   22.68 ± 4.10*
Hear t  Rate  (bea ts /min)   80.76 ± 3.72   81.84 ±2.44
Systolic Blood Pressure (mm Hg) 119.64 ± 7.25   117.5 ± 6.58
Diastolic Blood Pressure (mm Hg)   76.40 ± 5.25    72.5 ± 4.39
Haemoglobin (g/dl)   11.01 ± 0.81   11.74 ±0.58

Data expressed are  mean±SD. *p<0.001

All pulmonary function parameters, except FEV1/FVC ratio, were found to be lower in the
Test group as compared to the control group (Table II).

TABLE II :   Pulmonary function parameters of study and control subjects.

Pulmonary  func t ion  parameters       Test Con t ro l s P value

FVC (% predicted) 90.48 ± 9.55 95.69 ±  5.56 0 .005
FEV1 (% predicted) 91.84 ± 7.78 97.24 ± 3.53 0 .004
FEV1 / FVC ratio (actual) 83.46 ± 6.62 83.15 ± 6.28 0 .485
PEFR (% predicted) 90.77 ± 9.38 96.01 ± 5.44 0 .005
FEF25-75% (% predicted) 87.89 ± 9.95 93.00 ±7.08 0 .006

Data  expressed  are  mean±SD.

D I S C U S S I O N

In our study all  the pulmonary function
parameters  excep t  FEV 1/FVC ra t io  were
found  to  be  lower  in  the  s tudy  group  as
compared to the control group. The decrease
in  FEV 1 wi th  p regnancy  i s  no t  o f  such
ampli tude as  the  decrease  in  FVC,  so  that
the  FEV 1/FVC ra t io  was  seen  to  inc rease .

Decrease in FVC in our study may be due to
a relat ive decrease in the negativi ty of  the
in t rap leura l  p ressure  b rought  about  by  an
upward  d i sp lacement  o f  the  d iaphragm by
the  enlarging uterus  (7) .

Decrease  in  FEV 1,  FEF 25-75% and  PEFR
may be  due  to  a  dec l ine  in  a lveo la r  Pco 2
(caused by hypervent i la t ion)  which acts  as
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b ronchocons t r ic to r .  Also  the  decrease  in
PEFR could  be  due  to  l esse r  fo rce  of
contraction of main expiratory muscles l ike
the  an te r io r  abdomina l  wal l  musc les  and
internal  intercostals  muscles (8) .  We found
a  s imi lar i ty  in  our  f indings  wi th  those  by
Mokkapatti et al (6), Monga and kumari (9)
Puran ik  e t  a l  (1995)  (10)  and  Pha tak  and
Kurhade  (8) ,  Har i rah  e t  a l  (11) .  Al though
none  of  our  sub jec t s  had  haemoglobin  <
10gm/dL, we found that even the borderline
change in  Hb levels  makes a  difference to
PFT va lues .  I t  i s  obv ious  tha t  pu lmonary
funct ions  would def ini te ly  be compromised
in women with severe  chronic  anaemia.

PEFR i s  more  sens i t ive  to  muscula r
e f for t  in  resp i ra t ion ,  and  as  anaemia
produces  musc le  weakness  i t  r e f lec t s  in
lower ing  the  PEFR.  I t  i s  poss ib le  tha t
relative decrease in level of Hb in Test Vs
Control  groups might  have caused decrease
in  PEFR in  our  s tudy ,   which  i s  in
consistence with Puranik et  al  (10).

Thus  our  s tudy  va l ida tes  the
phys io log ica l  changes ,  adap ta t ions  and
decline in pulmonary function in pregnancy
especially in the last  tr imester.   The effect
of  the  en la rged  u te rus  d i sp lac ing  the

d iaphragm upwards  i s  ev iden t  in  the
s ign i f ican t ly  reduced  forced  v i ta l  capac i ty
among the  pregnant  sub jec t s  compared  to
the controls.  The mechanical factors are not
the only causative factors. Other factors such
as hormonal influences also play a role,  in
a l te r ing  and  compromis ing  the  pu lmonary
flow parameters like FEV1, PEFR and FEF(25-

75%. ).  We found tha t  the  FEV1 /  FVC ra t io
shows  a  def in i te  increase  due  to  l ess
decrease in FEV1 as compared to FVC.

The present study highlights observation
tha t  the  resp i ra to ry  paramete rs  a re
s ign i f ican t ly  compromised  due  to  g rav id
s ta te  in  the  las t  t r imester  of  pregnancy in
North Indian subjects.  We feel,  to establish
norms on predicted and desired PFT values
in  var ious  phases  o f  p regnancy ,  ex tens ive
studies on larger population need to be done
and  the  cor rec t ion  fac tors  be  in t roduced
whi le  eva lua t ing  PFT read ings  in  such
pat ients .  In  the  absence of  these  norms of
normal deviation from non gravid states, the
computer ized  va lues  ob ta ined  th rough
rout ine  sp i romet ry  may  g ive  inaccura te
information of the respiratory status of  the
pat ien t  to  the  c l in ic ians ,  obs te t r ic ians  and
anaesthetists  managing complications in the
las t  t r imester  of  pregnancy.
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