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LETTER TO THE EDITOR
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(R c iv d on Jun 15, 2001 )

Inc n iv pirom ry i g I-ori nt d
techniqu for improvin nd a in th
In pira ion capabilit of th lung by
pr v n in mall irway collap e. It is
rou in Iy in pin und rgoing Cardio­
Th racic surgery. Though i i not a part of
rou in Pulmon r unc ion Te t w
wan d to pply th chniqu to m a ur
th In pir d Volum f ir but ined

xim I In piration (S I) durin th
diff r nt trime t rs of pr gnancy.

Inc n iv
ustain d

Hud on' In

pirometry wa p rf rm d b
ximal In piration, u ing th

n iv pirom r (Hud n

R piratory Car Inc. lifornia, A;
t. . 1750). Th instrum nt con i t

of a hollow pia tic cylind r containing a
r d pI tic ball within it. The ball is
arr ng d uch that it ri nd flo ts
in air within h cylind r, during th

ct of in piration. Th re an adju abI
knob on th top of th cylind r which
regula the r te of in pirat ry flow of
air. Th cylinder i conn ct d to
mou hpi ce through Ia x fr pI tic
ube. 'fh chni ue of u ain d maxim I

In piration is perform d by in piring at a
low y uffici n r to rai th ball in
h pirom ter.

IJIll IU ~' In

Incentive Spirometer
"'...... ~
~.~-..:lLI.' .....,_.., ,_"-

One Cat. No. 1750

Hud on Respiratory C....e Inc.T_ Co __9<>20 USA

1'lO!l.67 5611. (IlOO) 8"'8·376&
MfTlIbted '" .teu

0'''7 HUDlSiCIHAC:l..

SMI PROGRESS GRAPH

Nome: Room No.

Volume
Achieved

4000 cc

3500 cc

3000 cc

2500 cc

2000 cc

1500 cc

1000 cc

500 cc

200 cc

Day I 2 3 4 5 6 7

No. ot Goals I I I I I I I I
--~. - .



Indian J PhYliol Pharmacol 2002; 460)

A total of 70 healthy pregnant women
were randomly taken from the antenatal
clinic 8S subjects for the study. After
demonstrating the technique of Sustained
Maximal Inspiration (SMI) to each subject,
she was asked to place the mouth-piece in
her mouth and from a normal resting
position, inspire at a slow yet suffici('~t rate
such that the ball in the spirometer is
raised. Close watch was made to ensure that
a tight seal was maintained between lips
and the mouthpiece of the device. The time
for which the ball was kept in air was
recorded as the Inspiratory time. The
subject was asked to repeat the procedure 3
times in upright (sitting) position and the
best of the 3 values were taken. The
Inspired Volume was calculated by
multiplying the Inspiratory time (in sees)
by the Inspiratory Flow Rate setting of the
Spirometer (in cc/sec). The individual's Age,
Height, Chest Expansion were noted. PEFR
was recorded using FERRARIS Pocket
Peaknow meter (1).

OIJ"ervnlion,oJ and calculations

Table I presents the data observed in
the different trimesters of pregnancy.
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Observations

(1) When the 'p' values of the different
parameters were calculated (refer Table II),
it was found that there is a significant
decrease in PEFR in the second trimester
(p=O.02), but in the third trimester, the
PEFR does not change significantly. This
agree~ with the observations of previous
studies. (2, 3. 4).

(2) There is no significant change in
Inspired Vol by SMI technique during the
different trimesters. Pregnancy may hinder
inspiration by decreasing the chest
expansion but progesterone increases the
force of Inspiration and compensates it so
that the inspiratory volume is unchanged
(5, 6).

(3) There is a gradual decrease in chest
expansion during pregnancy. but the change
is not significant when values are compared
for I and II trimc8ters or 11 and 111
trimesters. The cbange becomes significant
only if we compare the values of I trimester
with thc III trimester. This change may be
dUl} to the restriction of diaphra.gmatic
movement due to the expanding uterus (7).

•TABLE I

FirM Trime.'er Second Trlmuter Third Trimester

" Meall SD " Mean SD " Mean SD

Ht em 21 1.55 em ••5 2< 1.55 0.05 2S 1.55 0.02

PEFR ecJ.ee 359.5 38.91 326.66 54.46 326.0 53.9

lasp<! Vol ee 1161.9 215.58 1183.33 343.46 1120.0 326.5

Chell Exp 2.8em .•7 2.66 0.76 2.36 0.56

8M! 22.8 4.87 22.28 477 22.87 3.78
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TABLE III: 'r' Values.
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PEFR l/1!~pircd Vol

0.14 -0.'
0.29 0.11
0.04 -0.54

-0.08 0.11
0.47 0.35
0.3G -0.48

0.32 -0.02
0040 0.24

-0.19 -.0.01

He
8MI
Chest Exp

lit.
8MI
Chest Exp

I-1l.
8MI
Chest Exp
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TABLE II

'P'values
Parameter

[vs 11 11 vs l1J I liS III I TTimestllT
trimeSler trimester trimesler

PEFR 0.023 0.966 0.018 II Trimest-er
Illsp Vol 0.800 0.511 0.605

Chest Exp 0.370 0.120 0.006
III Trimester

(4) It has also been observed that there
is no correlation of PEFR of Insp Vol
by 8MI with Height, BMI or chest
expansion. This observation does not
agree with the findings of other studies (4,
8) and may be due to the small size of the
sample.

(5) Another interesting finding that has
been observed in [ and 11 trimesters is that
the Chest expansion is negatively correlated
with the Inspired volume as shown by the
negative 'r' values in 'fable III. We are
unable to explain this negative correlation.
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