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Summary: Forced expiratOry and inspiratory vital capacities and th& timed &xpiratory and inspir,,

tory volumes and forced expiratOry and inspiratory flow rates were determined in 50 old man and

women b&twe&n 60-80 years of age. Som& of th& ratios between expiratory and inspiratory vo

lumes and flow-rates that have been found to be useful for detecting some forms of ventilatOry

d&fects are also givE'n.
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Tests of Ventilatory function are increasingly used by the Clinicians for assess
ment of patients with respiratory diseases. Although there are numerous reports on nOr
mal values in adults, data on older subjects are scanty and these are limited to subjects
upto about the age of 60 years (3, 12) except in, the case of PEFR (4,11). Even
western literature data in this age group are fewer compared to reports in the younger
subjects (7, 10). As older subjects are highly sucepticlc to respiratory diseases, normal
range of values in this age group will be of value to the clinician for diagnosis and treat
ment of chest diseases.

Most spirometric data pertain to the forced expiratory vital capacity and the timed
volumes and flow-rates derived therefrom and forced inspiratory vital capacity has recei
ved little attention. Mc Neill etal. (8). observed that a greater understanding of the under
lying 3bnormal mechanisms in the lungs can be obtained from a study of both inspiratory
and expiratory spirograms. This study was undertaken to determine timed volumes and
flow rates from forced expiratory vital capacity (FEVC) as well as forced inspiratory vital
capacity (FIVC) in healthy men and women over 60-80 years of age.

MATERIAL AND METHOD

Studies mere cor,ducted on 50 subjects (25 males and 25 kmales) between
60-80 years of age. They ware inmates of frend- in Need Society - Home for the aged.
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All subjects were healthy and free from respiratory disorders. In all subjects height
weight and body surface area were recorded.

Spirometry was performed using Toshniwal's Expiroqraph which is a 9 litre closed
circuit water sealed srirometer; both inspiratory and expiratory tracings were rp.corded.
Th8 conve:,tonal forced expiratory manoeure was recorded with the speed of the

Kvmograph drum adjusted to 1200 mm/mt. The best of the three tracings in each sub

JEct was used for calculating the values.

The forced inspiratory vital capacity (FIVC) WClS also recorded in each subject.
In this the subject tflkes a deep inspiration after forcible expiration. Forced expiratory
volume for 1 sec (FEV,) and forced inspiratory volume for 1 sec (FIV 1) were measured

from the FEVC anel FIVC tracings respectively.

Forced expiratory frow r;'\te (FEFR) and forced inspiratory frow rate (FIFR) bet
ween 25- 75%, 70-30%; and 75-·85% of FEVC and FIVC respectively were also cal

culated. All gas volumes were converted to BTPS. The peak expiratory flow-rate was
determined using a wright Peak Flo,>\, Meter.

RESULTS

The norma I val ues with standard deviation are shown sepArately for men and wo
men between 60-69 and 70-80 years (Tables I and II). The ratios between correspond

ing expiratory and inspiratory volumes and expiratory and inspiratory flow-rates were also

calculated The FEVC, FEV, and mid-expiratory flow-rate observed in this study in. sub~
jects -above 60 years are lower than the values reported in South Indian men and women
around 50 years of age (12, 13). The predicted values obtained by the formulae of Singh
(personal communication) for men 20( Ht-age) +-700 and WOinen 15( Ht. ·_·age) -f 300

T,ABL [ I fv1~an values and rh\,sic;ll rrC;l5uremt'l1t~.

A1en Women

Group Age Ht (em) WI (kg) BSA(mI2) Age Hl(cm) Wr(kg) B.5A(rn2)

60-69 042 162 7 464 1.470 63 7 151.7 489 1 395

SD ± 55 53 32 o 045 5 5 5 6 4 0 o 045

70·80 732 158 8 50 0 1.486 i5 0 146.5 48.7 1 3C4

SD± 50 5 5 3.4 o 039 4 6 5 7 4 1 o 031>
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are found to be very close to the observed values in this study. In the case of PEFR
the prediction formulae by Singh et al. (11) and Jain et at. (4) give a higher values com
pared to our study for this age group. The values obtained by applying the prediction
formulae of Malik et at. (6) are closer to the values in this study.

TABLE II: i'.1pan v2lues ,,\lith SO

Men Women

Age
60-G9 70-80 60-69 70-80

No. of subjects 15 10 13 12
PEFR .. Lit/mt 310 280 265.4 226.8

SO 275 28 26.8 199

FEVC Lit 2.674 2.435 1.776 1.612

SO OA23 0382 OAIO 0300

FEVt Lit 2061 1.833 1.403 1.009
SO 0.307 0.298 0.320 029~

FEV t % 77 75 78.8 744

SO 6.6 7 6 5

FfFR - Lit/Sec 1583 lA48 1.181 1.058
25-75%

SO 0.417 0282 0.404 0304
fEi'H Lit/Sec 0.801 0.123 0.b70 0.c48

70- 8C%

SD 0.209 0144 0.219 0.188
FEFR

75-8[;% Lit/Sec 0.6·19 O.bf,] 0.503 0.,,54
Sf) 0.165 0.102 0.180 0.174

F1Vt Lit 2,498 2.507 1.565 1,442

SO 0.497 0.300 0.391 0.296

FIV. Lit 2.1 f:l2 2.172 1.206 1.152

SD 0.349 0.202 0.325 0.280

FIV. % 87 86.7 87.9 79.8
SO 57 6.5 6.6 4.5
FIFR Lit/Sec 1.701 1.613 1.446 1.335

25-75%

SD 0.320 0.226 0.398 0.285

FIFR Lit/Sec 0.905 0789 0.725 0.756
70-80%

SO 0.199 0.183 0.123 0.197
FIFR I it/Sec 0.741 0.660 0.581 0.627

75-85%
SO 0133 0.124 0.160 0.160



Volume 28
Number 1

DISCUSSION

Spirometric Data in Old Subjects 61

Based on a study in men and women over 60 years of age Mandi et al. (7) es
tablished that decrease in ve was more defmite in old age. The data of Schmidt et al.
(10) in subjects between !15-94 also show that FVe. FEV. and expiratory flow decline
with age. The findings of this study are consistent with the above observations. In
both men and women all the functional values are lower in 70-80 year old subjects com
pared to the subjects of 60-69 ye-ars of age (except the end flow rate in women). The
FEVe is slightly higher than FiVe in all groups except in men between 70-80 years of
age. The percentage of volumes blown out in the Initial 1 sec during inspiratory man
oeure is more than during expiratory rnanocure. The inspiratory flow rates over the
middle and late portions of FiVe are greater than the corresponding flow rates in FEVe.

This is as expected from observations of others (5. 9).

It has been shown that the ratios of corresponding parameters from FEVe and
FiVe such as

V50 Exp. FEFR 25.75%
--__- __.; and --" are usefu I for detection

FIV. \150 Insp. FIFR 25-75%
of some features of venti latory defects. The ratios which are approximately
09 in normal subjects are found to be increased in upper airway obstruction and redu
duced in emphysEma and asthma (2. 9). These ratios were also examined in the sub
jects studied and the values are generally similar to those of others. The r3tios of

FEVj FEFR 25-·75%
and

FIV,% FIFR 70-80% FIFR 75-85%
the values in all the groups are about 0.9. Since these values appear more consiste'lt, this
ratios may be of greater value in older subjects.

FIV j FIFR 25-75%
In women

is about 1.1.

are approximately 0.9 in men.
FEFR 25-75%

is about 0.83
FIFR 25-75%

In case of ratios

and
FIV1

FEFR 70-80%
and

FEFR 75-85%

Bhalla et al. (1) have found that PEFR is very helpful in separating upper airway

MMFR
obstruction from peripheral airway obstruction. However. the value of PFEFR in this

MMFR
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study is 3.74 in both males and females which is higher thC1n the value. 2.58 noted by
Bhalla et al. (1) The difference may be because of different apparatus used for determina
tion of PEFR. The data given in this paper on ventilatory valuE's in subjects over 60
years which includes not only expiratory but also inspiratory volumes and flow rates may
be of use in a~sessing lung function in aged pJtients.
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